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COAL AND COAL PRODUCTS 


PROCESSING 
REFER ALSO TO CITATION(S) 36785 


35497 (FE—2449-8) Studies in support of recirculating bed reac- 
tors for the processing of coal. Topical report. Gajdos, L.J.; Bierl, 
T.W. (Carnegie-Mellon Univ., Pittsburgh, PA (USA)). 1978. 
Contract EX-76-C-01-2449. 64p. Dep. NTIS, PC A04/MF AOI. 
No evidence has been found for the existence of fast fluidiza- 
tion. Studies conducted at CMIR show behavior that is identical to 
that documented for risers, with which fast fluidized beds have been 
contrasted. Although the experimental apparatus was operated at 
fast fluidization conditions, as determined by external operating 
rameters, probe measurements of solids mass and momentum 
uxes and x-ray exposures revealed the existence of a high velocity, 
dilute core surrounded by a low velocity, dense annulus. This 
behavior is charactristic of risers, while fast fluidization is claimed to 
give rise to a flow regime which is independent of radial position - 
ie., the presence of dense solid streams over the entire cross- 
sectional area produce fine-scale dispersal of solids throughout the 
gas phase. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 35601, 35611 


35498 (FE—1220-39(Vol.1)) CLEAN COKE process: process 
development studies. Final report. Volume 1. Summary of bench-scale 
studies. (USS Engineers and Consultants, Inc., Pittsburgh, PA 
(USA)). Oct 1978. Doateuet EX-76-C-01-1220. 108p. Dep. NTIS, PC 
A06/MF AOl. 

Carbonization/desulfurization tests were made in a 3-inch- 
diameter fluid-bed unit on coals from the Illinois No. 6, Kentucky 
No. 9, and Pittsburgh No. 8 Seams, with the objective of producing 
a char that could be further processed to a blast-furnace-grade 
formcoke. Beneficiated Illinois coal was first preoxidized at 350°F, 
then carbonized at 125 psia in two stages, at 820°F and 1380°F. Char 
was produced in 63 percent yield and was effectively desulfurized, 
with residual sulfur content as low as 0.3 percent. Gas and tar were 
also produced and were fully characterized by analysis. West Ken- 
(aoe coal required preoxidation at a slightly higher temperature 

400°F) to aid in elimination of caking properties, but otherwise 
pee in a manner similar to the Illinois coal. Pittsburgh Seam 
coal, because of its strong caking tendency, required even more 
stringent preoxidation treatment. Two processing schemes were 
develo that proved effective in processing Pittsburgh coal to 
char. Illinois coal was hydrogenated noncatalytically at 840 to 900°F 
and 3000 psig hydrogen pressure; MAF coal conversions of 92 to 94 
percent were achieved. The hydrogenation effluent was further 
processed in a vapor-stripping unit at 870 to 880°F and 3000 psig 
whereby liquid product was separated from unconverted coal and 
mineral matter as a stripper overhead product. Gas and liquid 
products from hydrogenation were characterized by analysis. 


35499 Properties of coking coals from overseas. Kasperczyk, J. 
Stahl Eisen; 98: No. 11, 519-530(Jun 1978). (In German, French). 

The quality factors of the present and of oversea coke offered 
by the future coal projects to be developed are shown. The quality 
of coke will worsen in the long run as the coal of the next project 
generations will possess more volatile components, ash and sulphur 
contents. The development of coking technologies which will enable 


the use of inferior quality or non-coking coal to be used for the 
production of blast furnace coke is considered to be very important. 


DESULFURIZATION AND PURIFICATION 


REFER ALSO TO CITATION(S) 35498, 35514, 35515, 35523, 
35552, 35566, 35569, 35635, 35771 


HYDROGENATION 
REFER ALSO TO CITATION(S) 35498, 35537, 35575 


35500 (FE—2305-21) Investigation of mechanisms of hydrogen 
transfer in coal hydrogenation. Quarterly progress report, January— 
March 1978. Cronauer, D.C.; Ruberto, R G.; Shah, Y.T.; cyt R. 
(Gulf Research and Development Co., Pittsburgh, PA (USA)). A 
1978. Contract EX-76-C-01-2305. 54p. Dep. NTIS, PC A04. 
AOl. 

Phase I, Model Compound Investigation, has been completed 
after approximately a six-week extension into this period of the 
project. The pertinent results and conclusions have been reported in 
the Phase I Final Report. Preparation of asphaltene samples for 
preliminary hydrogen transfer experiments in Phase II has been 
accomplished, and these experiments are underway. The first sam- 
ples of asphaltenes have been recovered from SRC I and II distilla- 
tion residues. In this regard, asphaltenes are being considered as the 
fraction insoluble in pentane and soluble in toluene (due to OSHA 
regulations, toluene is being used in place of benzene.) The levels of 
recoverable asphaltenes in SRC I and II residues have been shown 
to be 62 and 45% respectively. Operating problems have been 
observed in the use of asphaltenes primarily due to limitations of 
asphaltene solubility in tetralin. Possibilities of working around this 
problem are being explored. 


35501 (FE—2305-24) Investigation of mechanisms of hydrogen 
transfer in coal hydrogenation. Quarterly progress report, April—June 
1978, Cronauer, D.C.; Ruberto, R.G.; Shah, Y.T.; Modi, R.J. (Gulf 
Research and Development Co., Pittsburgh, PA (USA)). Jul 1978. 
Contract EX-76-C-01-2305. 23p. Dep. NTIS, PC A02/MF AO1. 

Asphaltene samples were prepared for preliminary hydrogen 
transfer studies. Two techniques were evaluated, namely (1) extrac- 
tion of SRC solids with toluene in a Soxhlet unit followed by 
vacuum stripping, and (2) overnight extraction with mixing in to- 
luene with subsequent filtration m undissolved material. In the first 
method, association (polymerization) of the asphaltenes was ob- 
served in the stripping step. In the second, the resulting asphaltene/ 
toluene solution was too dilute (3.4%) for detailed hydrogen transfer 
experimentation. In spite of the observed association, the first 
method is preferred. Preliminary hydrogen-transfer experiments 
were completed with both products. A sizable degree of reaction 
was achieved when the asphaltenes (Technique 1) were reacted in 
tetralin at 20 and 30 weight % levels. The batch reactor used for 
studies of model compounds was found to be inadequate for asp! 
tenes; therefore, a small unit of about 80 cc volume capable of rapid 
heating to reaction temperature has been built and operated. Experi- 
mentation is underway with this unit. 


GASIFICATION 


REFER ALSO TO CITATION(S) 35593, 35606, 35607, 35608, 
35609, 35610, 35612, 35613, 35614, 35621, 35622, 35623, 35625, 
35626, 35627, 35628, 35629, 35630, 35632, 35633, 35635, 35636, 
35691, 35725, 35727, 35800, 35973, 36632, 37092 


35502 (ANL/EMR-—3) Stability of extractable organic constitu- 
ents in stored samples of gasification condensates inferred from com- 
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parisons of GC/MS total ion chromatograms. Raphaelian, L.A.; Har- 
rison, W. (Argonne National Lab., IL (USA)). Feb 1979. Contract 
W-31-109-ENG-38. 32p. Dep. NTIS, PC A03/MF AO1. 

Samples of water and recycle oil were collected from the 
prequench tower of the gasifier crude-gas quench system of the 
HYGAS pilot plant. The samples were stored at refrigerator tem- 
perature (2-4°C) for 60 days and at incubator temperature (37°C) for 
7 days. A dried oil sample and neutral, acid, base, and composite 
extracts were prepared at days 0, 29, and 60 for the refrigerated 
samples and at day 7 for the incubated sample. The extracts and 
dried oil were analyzed by capillary column gas chromatography/ 
mass spectrometry on a 50-m OV-101 column. Minor differences in 
comparative total ion chromatogram traces can be attributed to 
variations in the concentrations of extraneous plasticizers or to slight 
differences in column resolution or sample extraction. No significant 
changes were apparent in comparative chromatogram traces for the 
refrigerated and incubated sample extracts and the dried oil. Within 
the limitations of this study, no degradation of organic components 
was found in the samples refrigerated for 60 days or in the sample 
stored at incubator temperature for 7 days. Argonne National Labo- 
ratory procedures for check-in, coding, and transfer of samples are 
also described. 


35503 (ANL-FE—49622-21) Instrumentation and process con- 
trol for coal conversion. Quarterly technical progress report, April— 
June 1978. LeSage, L.G. (Argonne National Lab., IL (USA)). Jul 
ng Contract W-31-109-ENG-38. 69p. Dep. NTIS, PC A04/MF 
AOl 

Work has been performed in several areas of coal conversion: 
updating the study of the state-of-the-art of instrumentation, devel- 
opment of mass-flow and other on-line instruments, process control 
analysis, and organization of a symposium on instrumentation and 
control for coal conversion. An intermediate Solids/Gas Flow Test 
Facility (S/GFTF-I) under construction for instrument develop- 
ment, testing, evaluation, and calibration is described. The develop- 
ment work for several mass-flow and other on-line instruments is 
described: acoustic flowmeter, capacitive density flowmeter, neutron 
activation flowmeter and composition analysis system, gamma ray 
correlation flowmeter, optical flowmeter, and capacitive liquid inter- 
face level meter. These flowmeters are being developed for two- 
phase prcess flow lines of coal conversion plants. 


35504 (ANL/MSD/FE—78-10) Chloride stress-corrosion crack- 
ing of stainless steel piping from the Synthane Coal-Gasification Pilot 
Plant: failure analysis report. Danyluk, S.; Dragel, G.M. (Argonne 
National Lab., IL (USA)). Nov 1978. Contract W-31-109-ENG-38. 
19p. Dep. NTIS, PC A02/MF AO1. 

A leaking crack was discovered in an ~ 14-cm-long x 5.1-cm- 
OD section of stainless steel piping used to inject oxygen into the 
Synthane gasifier. The crack extended longitudinally for ~ 1 cm at 
the OD and ~ 5 cm at the ID. The leaking crack was one of several 
discovered at the ID; all were branched and transgraular, which is 
typical of chloride-assisted stress corrosion. Although one crack 
extended into the heat-affected zone of a nearby weld, welding was 
not a cause of the failure. The affected piping was specified to be 
Type 316 stainless steel in order to minimize pitting attack. Howev- 
er, a chemical analysis revealed that the molybdenum content was 
not within the manufacturer's specification for Type 316 stainless 
steel (0.34 wt % measured versus 2 to 3 wt % specified). A check 
valve downstream from the cracked section of pipe was also found 
by Synthane personnel to be defective and it is believed that steam 
may have leaked into the affected section. The steam may have been 
the source of the chlorides. 


35505 (BMFT-FB-T—78-25) Research and development work 
for hydrogasification of coal with nuclear process heat in the frame- 
work of PNP-project. Schrader, L. (Rheinische Braunkohlenwerke 
A.G., Koeln (Germany, F.R.). Abt. Forschung und Entwicklung). 
Nov 1978. 120p. (In German). Dep. NTIS (US Sales Only), PC 
A06/MF AOl1. 

Processes for coal gasification are well known and proved for 
a long time past. The processes for coal gasification with nuclear 
process heat to be developed in the framework of the PNP project, 
however, have the advantage of saving feed coal, improving effi- 
ciency, reducing emissions and stabilizing energy costs. One of the 
essential processes is the hydrogasification of coal for producing of 
SNG or carbon monoxide and hydrogen containing gas mixtures. 
The first steps to develop this process were planning, construction 
and operation of a semi-technical pilot plant for hydrogasification of 
coal in a fluidized bed with an input of 100 kg C/h. The results of 
operating this semi-technical pilot plant up to now showed that 
hydrogasification is a suitable process for a large scale gasification 
unit. Therefore the development should be continued. In this devel- 
opment (concept) phase, components were tested. Process data 
which previously had been used for theoretical design of commercial 
seals concepts, were confirmed (first for brown coal). 
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35506 (CONF-790145—2) Corrosion of metals in coal-gasifica- 
tion environments. Natesan, K. (Argonne National Lab., IL (USA)). 
1979. Contract W-31-109-ENG-38. 50p. Dep. NTIS, PC A03/MF 
AOl. 

From Meeting on erosion-corrosion of materials in coal con- 
version systems; Berkeley, CA, USA (24 Jan 1979). 

A state-of-the-art review is presented on the corrosion of 
metals at elevated temperatures in coal-gasification environments. 
The gas atmospheres in coal-conversion processes are, in general, 
complex mixtures which contain sulfur-bearing components (H2S 
and SO2) as well as oxidants (CO2/CO and H2O/Hz2). The corrosion 
behavior of structural materials in such complex environments is 
strongly influenced by the gas composition, alloy chemistry, and 
temperature. Thermodynamic aspects of high-temperature corrosion 
processes that pertain to coal conversion are discussed, and kinetic 
data are used to compare the behavior of different commercial 
materials of interest. Regimes for corrosion protection via oxide 
formation on the materials are defined relative to alloy chemistry, 
oxygen and sulfur partial pressures in the gas environment, and 
temperature. Areas of additional research with particular emphasis 
on alloy design for improved corrosion resistance are identified. 


35507 (CONF-790405—11) Mathematical model of the HYGAS 
pilot plant reactor. Meyer, J.P.; Wells, J.W.; Cox, J.R.; Belk, J.P.; 
Frazier, G.C. (Oak Rid Soe Lab., TN (USA)). 1979. Contract 
W-7405-ENG-26. 33p. Dep. NTIS, PC A03/MF AO1. 

From AICE meeting; Houston, TX, USA (1 Apr 1979). 

A mathematical model of the HYGAS pilot plant reactor has 
been developed by subdividing the gasification process into the 
independent and sequential steps of devolatilization, volatile crack- 
ing, rapid-rate methane formation, and slow-rate hydrogasification. 
Algorithms for each step have been obtained from the literature for 
Montana lignite and Illinois No. 6 coal. Results from this work 
indicate that, for a given coal type, the product gas composition 
from the reactor does not vary significantly over the range of 
operating conditions reported by IGT. This behavior is related to 
the thermal balance established between the exothermic char-oxida- 
tion reaction and the endothermic steam-carbon reaction. To main- 
tain adequate temperature control in the system, experience has 
shown that high steam-to-oxygen ratios must be used. Hence, gasifi- 
cation occurs Over a narrow temperature range in a steam-rich 
environment. Since water-gas shift equilibrium is assumed in the gas 
phase, little variance is seen in the product composition. Experimen- 
tal data support this conclusion. In general, results from the model 
compare favorably with pilot plant data for the gas composition, 
overpredict the reported temperature profile, and are mixed with 
regard to the published extent of conversion, depending on coal 
type. Reasons for these discrepancies are attributable to inadequacies 
in model formulation, the assumption of adiabatic behavior, and 
uncertainties in IGT data. Simulation results indicate that the extent 
of char conversion in the high-temerature bed of the reactor is small 
and, at most, accounts for only 12% of the overall conversion in the 
system, even when residence times are as high as 46 min. 


35508 (COO—0277-1) Addition of devolatilization equations to 
synthane computerized mathematical model. Quarterly report, Septem- 
ber 15—December 15, 1978. Cobb, J.T. Jr. (Pittsburgh Univ., PA 
(USA). Dept. of Chemical and Petroleum Engineering). Jan 1979. 
Contract EW-78-S-22-0277. 10p. Dep. NTIS, PC A02/MF AOl. 

Six approaches to devolatilization modeling have been re- 
viewed. Two have been selected for further evaluation: the Vand- 
type model of Anthony and Howard and the diffusion model of 
Russel et al. The first of these treats particles under kinetic control 
only. The second includes some mass transfer control along with 
kinetic control. Behavior of particles in the SYNTHANE process 
appears to be in the transition region between kinetic and mass 
transfer control. Work during the next quarter will focus on the 
temperature history of average particles in the carbonizer of the 
SYNTHANE process and on the methods by which the two devola- 
tilization models chosen will be used to describe conversion in the 
SYNTHANE carbonizer. 


35509 (COO—2904-10) Chemical and physical stability of refrac- 
tories for use in coal gasification. Tenth quarterly progress report, 1 
August 1978—31 October 1978. Rahman, S.F.; Day, D.E. (Missouri 
Univ., Rolla (USA)). 15 Nov 1978. Contract EY-76-S-02-2904. 18p. 
Dep. NTIS, PC A02/MF AO1. 

During this quarter, the exposure tests of Task III were 
completed wherein the effect of repeated temperature/pressure cy- 
cling upon the mechanical strength of alumina castables containing 
boehmite was determined. Post-exposure characterization, consisting 
of weight and dimensional changes, density-porosity, and MOR of 
all samples (seven different refractory compositions, over 550 sam- 
ples) and XRD and DTA/TGA of several samples, was also com- 
pleted. Several experiments «vere performed to determine the change 
in the pH of the water in contact with various gases. 
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35510 (DOE/TIC—10024) Low- and medium Btu gasification: 
report on a focus group discussion. Crespi, I. (Mathematica Policy 
Research, Princeton, NJ (USA)). 10 Nov 1978. Contract EV-78-C- 
01-6388. 46p. Dep. NTIS, PC A03/MF AOl. 

The conclusion of the discussion group are summarized. For 
long-term planning the real alternatives are between coal gasifica- 
tion, direct burning, and electricity. While experience with low and 
medium Btu gas in this country is very limited, there does not appear 
to be any serious technological problem with either (the serious 
questions are not technological per se but relate to the determination 
of costs). The indications are that medium Btu gas, and low Btu gas 
after desulfurization, are far more acceptable from an environmental 
viewpoint than direct burning of coal. Low and medium Btu gas are 
at a serious price disadvantage in the current regulated market 
(which results in a scarcity of risk capital to underwrite low and 
medium Btu gas commercialization). To be realistic, costs for low 
and medium Btu gas must be calculated for an entire system and not 
just the gasifier (significant cost components include retrofit require- 
ments, related financing costs, cost of materials, and load factors). 
Low and medium Btu costs are consequently site-specific and highly 
variable, and it is not possible to develop a valid general cost for 
either. Neither low nor medium Btu gas has economic access to the 
total market, given the existence of a transportation system for 
natural gas developed when capital was cheaper (feasible transporta- 
tion distances are small; 50 miles is a likely upper limit). In the 
absence of financial advantage, curtailment of access to other fuels is 
the only available effective incentive to conversion. 


35511 (EPA—600/7-78-063, pp 15-52) Environmental assess- 
ment methodology for fossil energy processes. Hangebrauck, R.P. 
(Environmental Protection Agency, Research Triangle Park, NC). 
Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


This report focuses on the status of some IERL/RTP efforts 
to develop Environmental Assessment Methodology, especially as it 
relates to the Federal Interagency Energy/Environment R and D 
Program. A large number of concepts relating to formulation of 
Environmental Assessment Methodology presented as a series of 
figures or tables outline the essential features of Environmental 
Assessment Methodology being developed for fossil energy process- 
es. The approaches indicated are developing and therefore subject to 
substantial change, and certain components are better established 
than others. The efforts to develop Environmental Assessment 
Methodology involve several participating environmental assessment 
contractors who have been assigned tasks to develop one or more of 
the specialized environmental assessment methodology components. 
The various components, when complete, will constitute the overall 
environmental assessment methodology protocol. This methodology 
is needed on a reasonably near-term basis to eliminate large gaps, 
inefficiencies, and proliferation of techniques for evaluating or com- 
paring environmental effectiveness. However, the potential value 
and usefulness of the approaches have such significance for the 
Agency that it would be undesirable to proceed in other than a 
logical and orderly fashion. An Environmental Assessment Steering 
Committee is in operation to support certain methodology tasks and 
provide review and consultation on others. 


35512 (EPA—600/7-78-063, pp 292-315) Comparison of trace 
element analyses of North Dakota lignite laboratory ash with Lurgi 
gasifier ash and their use in environmental analyses. Somerville, 
M.H.; Elder, J.L. (Univ. of North Dakota, Grand Forks). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


A series of analyses of laboratory prepared ashes of Dunn 
County, North Dakota, lignite are compared with analyses of 
Mercer County, North Dakota, lignite gasifier ash from SASOL 
gasification test for 73 elements. The analyses demonstrate that a 
need for laboratory ashing technique that simulates gasifier ash 
probably exists. Of the 73 elements, 33 were found to be common to 
the leachate of both the gasifier and laboratory ash samples; nine of 
the 33 were more leachable in the gasifier ash. Approximately 50 of 
the 73 elements are found in both coals while approximately 20 
elements were below the detection limit of 0.1 ppm in both coals. 
The use of this data for environmental assessment of groundwater 
impact is analyzed. It is concluded that this data probably cannot be 
used to support existing analytical groundwater models due to 
system complexities and unknowns. An alternative worst case envi- 
ronmental analysis is presented. It is recommended that worst case 
analyses be pursued rather than sophisticated analytical modeling 
techniques. 


35513 (EPA—600/7-78-063, pp 316-332) Combined-cycle power 
systems burning low-Btu gas. Robson, F.L.; Blecher, W.A. (United 
Technologies Research Center, East Hartford, CT). Apr 1978. 
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From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


Future power systems will be required to burn coal in an 
environmentally acceptable manner. One of the most attractive 
advanced technology power systems is the combined gas turbine and 
steam turbine system, the combined cycle, which offers higher 
efficiency and lower capital costs than the more conventional steam 
system. These advantages will enable the combined-cycle system to 
be used in conjunction with expensive fuel treatment processes such 
as gasification and subsequent pollutant cleanup resulting in reduced 
emissions while producing electrical power at costs projected to be 
significantly less than conventional coal-fired steam plants with stack 
gas cleanup. Descriptions of the gasification process, fuel gas 
cleanup, and power systems are given with pertinent characteristics. 
The estimated emissions of the various systems are tabulated and the 
costs of the integrated gasification/power plant are compared with 
those for a conventional steam plant with stack gas cleanup. 


35514 (EPA—600/7-78-063, pp 361-374) Selection of acid gas 
treating processes for coal converter outputs. Stover, S.E.; Hoffert, 
F.D. (Hydrocarbon Research, Inc., Lawrence Township, NJ). Apr 
1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


Many factors must be evaluated in the selection of acid gas 
removal processes for coal-derived converter output gases. Some of 
these considerations, among others, include the gasification process, 
the sulfur content of the coal, the presence of other contaminants 
and their effects, the end use of the product, and the multitude of 
clean-up processes and their economics. While the limited scope of 
this paper will not permit an in-depth examination of such a complex 
subject, some generalizations will be discussed and applied to some 
typical cases. One aspect to be discussed is the influence of the sulfur 
content of coal on the selection process for different converter 
systems. Typical situations to be examined include a high pressure 
(1000 psi) case of SNG, an intermediate pressure (400 psi) case for 
turbine fuel, and a low pressure (atmospheric pressure or slightly 
above) for industrial fuel. 


35515 (EPA—600/7-78-063, pp 375-386) Coal gasification: gas 
cleaning test facility. Ferrell, J.K.; Felder, R.M.; Rousseau, R.W.; 
Alexander, D.W. (North Carolina State Univ., Raleigh). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


A general purpose coal gasification—gas cleaning facility is 
being constructed at North Carolina State University for research on 
effluents from coal gasification processes. The facility consists of a 
continuous, fluidized bed gasifier; a particulates, condensables, and 
solubles removal system; and an acid gas removal system. The 
gasifier operates at pressures up to 100 psig, has a capacity of 50 Ib of 
coal per hr, and can be run with either air or oxygen. The acid gas 
removal system is modular in design so that alternative absorption 
processes can be studied. The facility is described in detail, the 
objectives of the research program are outlined, and details of the 
experimental plan are presented. 


35516 (FE—1207-52) Gas generator research and development: 
Bi-Gas process. 85th monthly progress report, September 1978. (Bitu- 
minous Coal Research, Inc., Monroeville, PA (USA); Phillips Petro- 
leum Co., Homer City, PA (USA)). Oct 1978. Contract EX-76-C-01- 
1027. 49p. Dep. NTIS, PC A03/MF AOI. 

The life test of catalysts BCR Lots No. 4120, 4121, and 4122 
was completed. These three samples are modified versions of cata- 
lyst No. 3766, previously tested, which was also included in the test. 
The behavior of most of these catalyst samples was rather erratic 
during the first 800-to-1100 F temperature cycle. Useful conversions 
with all the catalysts ultimately reached a constant value of 88% at 
1100 F. The overall results show that none of the three modified 
versions of No. 3766 was as effective as the prototype catalyst at the 
lower temperatures (800 F). No PEDU tests were conducted during 
September. Analytical and computer services continued in support 
of the overall program Two runs (G-5C and G-6) were made in the 
pilot plant and the results are reported. 


35517 (FE—1775-13) Project POGO: coal refinery complex con- 
ceptual design/economic analysis; power, oil, gas, other products. R 
and D report No. 114, interim report No. 6. O'Hara, J.B.; Bela, A.; 
Jentz, N.E.; Klumpe, H.W.; Loran, B.1.; Mills, E.A.; Newton, R.J.; 
Teeple, R.V. (Parsons (Ralph M.) Co., Pasadena, CA (USA)). Dec 
rig Contract EX-76-C-01-1775. 396p. Dep. NTIS, PC A1l7/MF 
AOl. 

This report presents a conceptual design and economic evalu- 
ation for a commercial coal conversion complex to mine coal and 
convert it into a product slate consisting of substitute natural gas 
(SNG), LPGs, unleaded gasoline, low sulfur distillate fuel oil, premi- 
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um grade coke, and approximately 1,000 MW of electrical power for 
sale. ERDA assigned the name Project POGO to the design; this is 
an acronym for Power-Oil-Gas-Other. It represents the third Parsons 
design using SRC-II technology. This design incorporates proce- 
dures for elimination of the troublesome filtration step, produces 
products that have been refined to be directly marketable, and also 
produces significant electrical power for sale. A primary objective 
was to design an improved configuration for the electrical power 
generation section using combined-cycle facilities; also to maximize 
the effective use of energy potentials between the power plant, the 
coal mine, and the process section of the coal refinery. The intent is 
that such a system properly designed and operated would provide 
improved efficiency and economics. The design presented is concep- 
tual. As such, it incorporates certain potentially attractive oper- 
ations, such as pressurized flash pyrolysis and pressurized entrained 
slagging two-stage gasifiers, which have not yet been fully operated 
on a pilot plant scale. The design is intended to show the potential 
performances and economics for the configuration defined; also to 
define additional development work required to convert the concep- 
tual design to commercial reality. 


35518 (FE—1775-17) Preliminary design services: research and 
development report No. 114. Quarterly report, January—March 1978. 
(Parsons (Ralph M.) Co., Pasadena, CA (USA)). Jun 1978. Contract 
EX-76-C-01-1775. 14p. Dep. NTIS, PC A02/MF A0i. 

Parson's plant design work in support of US DOE’s coal 
conversion programs is described briefly: plant design, multi- 
process demonstration facility, prestressed concrete pressure vessels, 
and equipment applications. (L 


35519 (FE—1794-42) Development of coal piston feeder. Phase- 
I, final report. Mistry, D.K.; Wise, B.A. (Ingersoll-Rand Research, 
Inc., Princeton, NJ (USA)). —_ 1978. Contract EX-76-C-01-1794. 
79p. Dep. NTIS, PC A0S/MF AO1. 
The objective of this DOE sponsored program is to develop a 
piston-type, dry coal feeder at demonstration plant scale for use in all 
asification processes. Three phases now under contract are: estab- 
fish system requirements, develop piston feeder and pilot plant 
installation and testing. This report covers the feasibility evaluaion of 
selected components, the selection of an optimum piston feeder and 
the analysis of the selected concept. Several candidate piston feeder 
concepts were subjected to engineering analysis to establish the 
preferred concept. All concepts are described. On the basis of this 
analysis, the single-acting piston feeder was selected for further 
development. Eight variations of the ry acting piston feeder were 
evaluated, all of which are described. Experimental investigations, 
leading to the definition of suitable inlet and discharge port configu- 
rations for the selected feeder version are described. In addition, the 
experimentation associated with determining suitable seals for the 
pilot-plant scale feeder is presented. The results obtained with one 
promising seal configuraion are given. 


35520 (FE—2006-12) Applied research and evaluation of process 
concepts for liquefaction and gasification of western coals. Quarterly 
progress report, April—June 1978. Wiser, W.H. (Utah Univ., Salt 
Lake City (USA). Dept. of Mining and Fuels Engineering). Jul 1978. 
Contract EX-76-C-01-2006. 49p. Dep. NTIS, PC A03/MF AOl1. 

Some 16 research projects in the gasification or liquefaction 
4 —_ catalysis, or related research are reviewed individually. 
( ) 


35521 (FE—2006-13) Applied research and evaluation of process 
concepts for liquefaction and gasification of western coals. Quarterly 
progress report, July—September 1978. Wiser, W.H. (Utah Univ., 
Salt Lake City (USA). Dept. of Mining, Metallurgical and Fuels 
Engineering). Nov 1978. Contract EX-76-C-01-2006. 9lp. Dep. 
NTIS, PC A05/MF AO1. 

Sixteen research programs involving the liquefaction of coal, 
hydrogenation, and related catalyst research are reviewed individ- 
ually in the report. (LTN) 


35522 (FE—2240-40) Considerations in sizing coal gasification 
plants. Final report. Musgrove, R.E.; Maifield, D.L. (Braun (C.F.) 
and Co., Alhambra, CA (USA)). 1978. Contract EX-76-C-01-2240. 
68p. Dep. NTIS, PC A04/MF AOI1. 

The economy of scale favors the largest practical size plant. 
The size constraints of practicality for coal aaaiioation at this time 
are principally technological, though under some circumstances coal 
availability, market demand, labor conditions capital availability, and 
particularly regulatory policy may have some influence on the size 
of a plant at a particular location. The 250 billion Btu per day size 
plant seems too meet all of the constraints fairly well, though the 
specific size is not mandatory. Many plants of that size could be built 
in the areas we studied. The increased cost of gas produced from 
plants smaller than 250 billion Btu per day practically dictates the 
alternative of transporting coal and water over reasonable distances 
to a 250 billion Btu per day or larger size plant. Building separate 
smaller plants at the site of the coal deposits should only be consid- 
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ered under unusual circumstances of local demand or terrain which 
would make transportation of resources significantly less attractive. 


35523 (FE—2240-49) Comparison of acid gas removal processes. 
Final report. Series No. I: D-1. Christensen, K.G.; Stupin, W.J. 
(Braun (C.F.) and Co., Alhambra, CA (USA)). Apr 1978. Contract 
EX-76-C-01-2240. 105p. Dep. NTIS, PC A06/MF AO1. 

In a coal gasification plant, the acid gases, carbon dioxide and 
hydrogen sulfide, must be removed from the raw gases in order to 
produce a purified high Btu product. The carbon dioxide is removed 
in order to eliminate dilution of the product gas. The hydrogen 
sulfide is removed to protect methanation catalyst and to meet 
pipeline gas specifications. Removal of other minor compounds such 
as carbonyl sulfide and naptha-range hydrocarbons may also be 
required to protect the methanation catalyst. Braun has grouped the 
processes which are, or have been, ncluded in the DOE-GRI High 
Btu gas from coal project according to the composition ard pressure 
of the feed to the acid gas removal unit. This report documents 
comparisons of conventional absorption type acid gas removal units 
for the five groups formed. The comparisons are limited to the 
processes for which Braun received replies to an inquiry specifica- 
tion from the various Licensors of acid gas removal processes. The 
comparisons were based on the removal of acid gases from the 
gasifier effluent after it had been quenched and after shift conver- 
sion. The composition of the gases was established from the sponsors 
of the various processes in the joint DOE-GRI program for high-Btu 
gas from coal. The results of the five process comparisons can be 
related to the partial pressure of acid gas in the feed to the acid gas 
removal unit. When this partial pressure is higher than about 200 psi, 
it was found that the Selexol process is the most economical. When 
the partial pressure is lower than about 200 psi, it was found that the 
hot carbonate processes are the most economical. 


35524 (FE—2240-97) Combined shift-methanation processes. 
Final report. Kertamus, N.G. (Braun (C.F.) and Co., Alhambra, CA 
(USA)). Sep 1978. Contract EX-76-C-01-2240. 32p. Dep. NTIS, PC 
A03/MF AOl1. 

This study compares three combined shift and methanation 
processes with the separate shift and methanation process used by 
Braun in the commercial concept design. The three combined shift 
and methanation processes are the ICI-Krupp Koppers, R M Par- 
sons, and Chem. Systems. None of these combined shift and methan- 
ation processes have been demonstrated on the scale required for a 
commercial coal gasification plant. The potential advantage of com- 
bining the shift and methanation reactions is the reduction of two gas 
processing operations employing separate catalysts and reactors into 
a single operation with only one catalyst. Multiple reactors are 
required for both the combined shift methanation and separate shift 
methanation processes. The economic evaluation thus involves a 
comparison of the investment and operating costs of the two sys- 
tems. The basis for economic comparison is the lowest total of 
capital cost plus four years of operating costs. The results of the 
study for this case show that the separate shift and methanation 
process is clearly superior economically to the three combined shift 
and methanation processes originally proposed by the licensors. 
Because of the high cost of energy, the relative economics of these 
processes is strongly influenced by energy recovery. The major 
factor in favor of the separate shift and methanation processes is that 
it recovers more useful energy than the combined shift methanation 
processes. The relative rankings are shown. 


35525 (FE—2240-99) Coal gasification program, reports on work 
by C F Braun and Co. Index: revision 2. Detman, R. (Braun (C.F.) 
and Co., Alhambra, CA (USA)). Sep 1978. Contract EX-76-C-01- 
2240. 10p. Dep. NTIS, PC A02/MF AO1. 


35526 (FE—2338-11) Development of a modular software system 
for the dynamic simulation of coal conversion plants. Quarterly report, 
July—September 1978. Schiesser, W.E.; Stein, F.P.; Johnson, S.H.; 
Caram, H.S.; Dissinger, G.R.; Chen, K.L.; Amirshahidi, M.S.; Pa- 
trose, B. (Lehigh Univ., Bethlehem, PA (USA)). Oct 1978. Contract 
EX-76-C-01-2338. 75p. Dep. NTIS, PC A04/MF AO1. 

A sparse matrix implicit integrator is being developed for stiff 
systems as a backup to the mainline DSS/2 integrator, GEARB. 
This integrator will initially be based on the Harwell sparse matrix 
system. Five FORTRAN subroutines have been added to the DSS/2 
system based on upwind (directional) differencing to accommodate 
partial differential equations with the differential group u/sub t/ + 
vu/sub x/. This first-order group appears in many mathematical 
models of process units with a pronounced convective characteristic, 
and the subroutines should, therefore, be generally useful in the 
method of lines simulation of chemical reactors, heat exchangers, 
etc. A new DSS/2 manual was completed detailing the application 
of the system to partial differential equations in cylindrical and 
spherical coordinates. This manual contains several worked exam- 
ples of chemical process unit simulations. A simple programming 
structure is proposed for the numerical integration of individual unit 
dynamic models constituting a plant model. This is accomplished 
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oe a unified description for all the interconnecting streams via 
a S VECTOR definition. The streams vectors contain 
information on the temperature, pressure and molar flow of each 
chemical species. The chemical species in the list of molar flows are 
identified through a one-to-one correspondence with the elements of 
an integer vector ID. Identification integers have been assigned to 50 
of the most common species found in the plant. 


(FE—2356-80) Valve development for coal gasification 
plants. Phase II (Draft). Quarterly technical 
ber—December 1978. Bellezza, D. (Wyoming 
(USA)). Jan 1979. Contract EX-76-C-01-2356. 17p. = NTIS, PC 
A02/MF AOl1. 

This is the tenth in a series of Quarterly Technical Progress 
Reports relating to the Valve Development for Coal Gasification 
Plants Program. This document discusses engineering progress 
during the period of October to December 1978. Work performed is 
discussed briefly. (LTN) 


35528 (FE—2433-24) Environmental assessment of the HYGAS 
Process. Project 9025 quarterly progress report No. 6, October 1— 
December 31, 1977. (Institute of Gas Technology, Chicago, IL 
(USA)). Sep 1978. Contract EX-76-C-01-2433. 26p. Dep. NTIS, PC 
A03/MF AOl. 

The data base for the proprietary HYGAS environmental 
assessment program includes tests made with Montana subbitumin- 
ous coal and Illinois bituminous coal from the Peabody No. 10 mine. 
The data base has also been expanded to include information from 

revious tests using Montana lignite and Illinois bituminous coal 
rom the Sahara Mine. Correlation of these data for extrapolation to 
demonstration and commercial plants is continuing. Editing and 
revision of the initial draft for the comprehensive test plan for the 
HYGAS environmental assessment program have been completed, 
and a second draft is being prepared. Development work continued 
for routine operation of three on-line analytical instruments: a high- 
level sulfur chromatograph for gaseous streams, a total organic 
carbon analyzer and a total oxygen meter for liquid streams. Results 
to date are described briefly, with tables. 


35529 (FE—2468-34) ESCOE engineering program. Quarterly 
report, June 1, 1978—August 31, 1978. Hill, R.F. (Engineering Soci- 
eties Commission on Energy, Inc., Washington, DC (USA)). 1978. 
Contract EF-77-C-01-2468. 23p. Dep. NTIS, PC A02/MF AOl. 

ESCOE'’s engineering programs in the optimization, compara- 
tive evaluation and engineering cost estimates of coal conversion 
processes are described briefly. (LTN) 


35530 (FE—2496-28) Experimental analysis of the leaching char- 
acteristics of residual hygas coal gasification solids. Luthy, R.G.; 
Vassiliou, P.; Carter, M.J. (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA). Environmental Studies Inst.). May 1978. Contract EX-76-S- 
01-2496. 114p. Dep. NTIS, PC A06/MF AOI. 

A methodology is presented for assessing the potential for 
release of elements from solid waste resulting from gasification of 
coal. This methodology is applied to the case of a coal char formed 
from the Hygas steam-oxygen process. The char was subjected to 
both batch and ctinuous flow leach tests under a variety of simulated 
model water types and environmental conditions. Leachates were 
analyzed for twenty-five elements. It is apparent that boron was 
extracted in potentially environmentally significant quantities in 
every test and that this element should be monitored closely in 
future environmental assessment studies on coal conversion process 
solid wastes. The information presented provides a methodology for 
assessing potential problems associated with disposal of a coal con- 
version process char; and this body of data will serve as a reference 
point from which to compare results of future tests. As the data base 
evolves, it will be possible to begin to correlate coal conversion 
process operating conditions with the physical and chemical charac- 
teristics of solid waste. Most of the effort in the investigation was 
devoted to quantifying the extent and rate of release of trace 
elements from the char when leached with eluants of varying 
qualitites. Careful attention was given to document process operat- 
ing conditions at the time the char was sampled, and to assure that 
the char was collected in appropriate fashion. also considerable 
effort was made to characterize the physical properties of the char. 


35531 (FE—2518-17) Hydrogasifier development for the Hy- 
drane process. Annual report, March 1977—February 1978. (Rock- 
well International Corp., Canoga Park, CA (USA). Rocketdyne 
Div.). Jun 1978. Contract EX-77-C-01-2518. 273p. Dep. NTIS, PC 
A12/MF AOl. 

This report describes work performed on a program to devel- 
op a single-stage, short-residence-time reactor for flash hydrogasifi- 
cation of coal. Experiments involve two different hydrogasifier 
reactor systems. The first is a bench-scale apparatus with coal feed 
rates of 2 to 4 lb/hr. Results are reported for a subbituminous coal 
reacted with hydrogen at pressures up to 1600 psig, reactor tempera- 
tures ranging from 1475 to 1728°F, and residence times ranging from 
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300 to 3500 msec. Overall carbon conversions varied between 18 and 
55%, and were quite comparable with conversion of lignite observed 
previously. The second reactor has a nominal coal feed rate of 1/4 
ton/hr. Results from tests with subbituminous coal compared well 
with those from the bench-scale reactor. A computerized numerical 
model was developed for pulverized coal flow and reaction in an 
entrained-flow reactor. Formulation and computer ates of 
the reactor model are described, and some preliminary results 
selected 1/4-ton/hour experiments are discussed. A computer model 
of a complete commercial coal gasification plant utilizing a flash 
hydrogasifier has been developed. The model comprises material and 
energy balances for all plant subsystems, and factored economic 
correlations for capital requirements and operatin; rf costs. Initial 
applications of this model to study the optimization of the hydrogasi- 
fier and process train design, and to minimize the predicted cost of 
SNG by selection of operating conditions are descri 


35532 (FE—2542-10(Vol.1)) Phase I: the pipeline gas demon- 
stration plant. Design and evaluation of commercial plant. Fame 1, 
Executive summary. (Continental Oil Co., Stamford, CT (USA)). 
1978. Contract EF-77-C-01-2542. 41p. Dep. NTIS, PC A03/MF 
AOl. 

Contract No. EF-77-C-01-2542 between Continental Oil 
Company and the U.S. Department of Energy requires Continental 
Oil to design, construct and operate a Demonstration Plant capable 
of converting bituminous caking coal into pipeline quality gas. A 
Commercial Plant has been designed to manufacture 241.7 million 
standard cubic feet per stream oy. of 960 Btu/SCF pipeline quality 
gas from 21,367 tons per day of Illinois No. 6 coal, including the coal 
requirements for both gasification and steam/ eget say’ generation. The 
— gas is estimated to cost $6.60 per million Btu for industrial 

inancing (12% DCF, 20-year life) and $5.14 per million Btu for 
public utility financing (average over 20 years). The total plant 
investment is estimated to be 1.1 billion dollars. The Commercial 
Plant is based on commercially-proven processes and technology 
except for the gasification and methanation steps. The gasification 
process is based on technology held by British Gas Corporation and 
Lurgi Kohle und Mineraloeltechnik GmbH. The innovative features 
of this process applied to bituminous caking coals is being deter- 
mined on a large pilot plant at Westfield, Scotland. The methanation 
technology is held by Conoco Methanation Company and was 
demonstrated on a semicommercial scale in 1973—1974 at Westfield, 


Scotland. The plant is designed for zero waste water discharge and 
for minimal discharge of pollutants to the atmosphere. 


35533 (FE—2542-10(Vol.2)) Phase 1: the pipeline gas demon- 
stration plant. Design and evaluation of commercial plant. Volume 2. 
Process and project engineering design. (Continental Oil Co., Stam- 
ford, CT (USA)). 1978. Contract EF-77-C-01-2542. 285p. Dep. 
NTIS, PC A13/MF AO1. 

Contract No. EF-77-C-01-2542 between Continental Oil 
Company and the United States Department of Energy (DOE) 
requires Continental Oil Company to design, construct, and operate 
a Demonstration Plant capable of converting high-sulfur bituminous 
caking coal to a high-Btu pipeline quality gas. One of the major 
assignments under the contract is the preparation of a preliminary 
design of a commercial scale plant based on the process to be 
demonstrated. This report covers the process engineering design and 
the project engineering design of the Commercial Plant. The Com- 
mercial Plant consists of eight process units, five by-product recov- 
ery units, and the requisite off-site facilities. The a units consist 
of Coal and Flux Handling and Preparation, Air ap nate hag ~— 
cation (British Gas Lurgi Slagging Gasifier), Shift Conversion, G: 
Cooling, Rectisol, Methanation, and Product Gas Compression ual 
Drying. The by-product recovery units consist of Sulfur Recovery, 
Slag Handling and Disposal, <— = uor Separation, Phenol Extrac- 
tion, and Ammonia Recovery mmercial Plant is designed to 
manufacture 242 million pene ‘one feet per stream day of 960 
Btu per standard cubic foot pipeline quality gas. Coal feed to the 
process is 16,879 tons per stream day of Illinois No. 6 coal. An 
additional 4,488 tons per stream day of coal are required for steam- 
power generation. The following quantities in tons/day of by-prod- 
ucts ae produced for sales: Coal Fines, 6,764; Crude Phenols, 69; 
Naphtha, 180; Tar Oil, 262; Anhydrous Ammonia, 48; and Sulfur, 
919. 


35534 (FE—2542-10(Vol.3)) Phase I: the Pipeline Gas Demon- 
stration Plant. Design and evaluation of Commercial Plant. Volume 3. 
Part One: economic Analysis; Part Two: technical Assessment. (Conti- 
nental Oil Co., Stamford, CT (USA)). 1978. Contract EF-77-01-2542. 
181p. Dep. NTIS, PC A09/MF AOi. 

Contract No. EF-77-C-01-2542 between Continental Oil 
Company and the United States Department of Energy 
Continental Oil Company to design, construct, and woe he 
onstration Plant capable of converting high-sulfur bituminous caking 
coal to a high-Btu pipeline quality gas. One of the major assignments 
under the contract is the preparation of a preliminary design of a 
commercial scale plant based on the process to be demonstrated. 
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ort covers an economic analysis and technical assessment of 
design of the Commercial Plant. Economics of the 
Commercial tt are evaluated using DCF (discounted cash flow) 
and public utility financing methods. Three base case calculations 
are provided. For each case a sensitivity analysis showing the 
variation in product gas price with changes in the major components 
of the price is presented. In addition to the Illinois No. 6 coal used in 
the base cases, Ohio No. 9 and Pittsburgh No. 8 coal cases are 
evaluated. Gas prices for the three base cases range between $4.85 
and $6.60 per million Btu of product gas. A technical assessment of 
each section is provided. It includes, where appropriate, background 
and oes of the various processes used in the Commercial 
Plant. The Gasification and M tion Sections of the plant are 
based on new technology, and the most technical risk lies in the 
design of these two sections. 


35535 Lo aap ae me I; the pipeline gas demon- 
stration plant. Design and evaluation of Commercial Plant. Volume 4. 
Environmental assessment and site requirements. (Continental Oil 
Co., ao CT (USA)). _— Contract EF-77-C-01-2542. 80p. 
Dep. NTIS, PC A05/MF AOl 
Coniract No. EF-77-C-01-2542 between Continental Oil 
Company and the United States ent of Energy (DOE) 
uires Continental Oil Company to design, construct, and operate 
onstration Plant capable o oomaalies high-sulfur bituminous 
chins coal to a high-Btu pipeline quality gas. report covers an 
assessment of the broad environmental im; — that will result from 
constructing a commercial-sized coal gasification plant based on the 
process to be demonstrated under the DOE contract. The general 
site area for this assessment is Montgomery County, Illinois, but a 
specific site within this county has not been selected, and an environ- 
mental study for the area has not been undertaken. Such a study 
would be premature at this time. The Commercial Plant has been 
designed for zero waste liquids effluent discharge. All gases dis- 
charged to the atmosphere are processed prior to venting to yield 
vent gases which readily meet environmentally acceptable standards. 
Solids waste disposal has been planned to minimize the effects of 
such disposal upon the land and environment. All solids waste 
disposal areas will ultimately be graded to existing land contours, 
and the land will be returned to its present use which is agricultural. 
The plant requires 480 acres of land. An additional 2,080 acres of 
land will be needed to provide a buffer zone around the plant and to 
provide adequate acreage for solids waste disposal over the 20-year 
e of the plant. 


(FE—2542-12) Phase I: the pipeline gas demonstration 
plant. Annual technical proress report, 1 July 1977-30 June 1978. 
Sweany, G.A. (ed.). (Continental Oil Co., Stamford, CT (USA)). 
1978. Contract EF-77-C-01-2542. 228p. Dep. NTIS, PC All/MF 
A0l. 

During the reporting period, the design and evaluation of a 
Commercial Coal Gasification Plant, using the British Gas/Lurgi 
slagging gasifier technology, was completed. The Commercial Plant 
is designed to produce 241.7 million standard cubic feet of pipeline 
= _s day from Illinois No. 6 coal. The gas has a heating value of 

SCF. The capital cost of the Commercial Plant is estimated 
to be $1.3 billion (first quarter, 1978 dollars) and the cost of gas 
ranges from $6.00 to $4.85 per thousand standard cubic feet depend- 
ing upon the assumptions about financing, taxes, etc. Thirteen von A 
ging g gasifier pilot plant runs were completed at the Westfield 

elopment Centre in Cardenden, Scotland, under a technical 
support program. This program produced extensive experience with 
the operation of the gasifier on eastern coals. Ohio No. 9 coal and 
Pittsburgh No. 8 coal were successfully gasified. It is concluded that 
Pittsburgh No. 8 coal is somewhat easier to gasify than Ohio No. 9 
coal, but both coals could be handled in a Demonstration Plant 
gasifier designed on the basis of the data from the Westfield techni- 
cal support —- A Demonstration Plant site of approximately 
1,200 acres evaluated, selected, and proposed to DOE for 


approval. Environmental data collection has been proceeding over 
entire year. A plan to obtain permits and licenses was submitted 
to DOE. A coal fines marketing study and a coal briquetting study 
were prepared under Task XII as trade-off studies. 


35537 Lt neti 14) Analysis of = hydrogasification process- 
2 Se et. See M.; Chen, T.P.; Ghaly, M.A. (Bechtel 

yg San Francisco, CA (USA)). Aug 1978. Soubeat EF-77-A-01- 
2565. 166p. Dep. NTIS, PC AO8/MF AO1. 

Bechtel Corporation has conducted a program to investigate 
the operability potential and a of the Cities Service, 
Rocketdyne, Pittsburgh Energy Research Center (PERC), and 
Brookhaven National Laboratory coal hydrogasification processes. 
A reactor model study has been performed for each of the processes, 
and a a full-scale Sedoeguliivuion reactor design has been 
generated ie entrained-downflow reactor systems operate at tem- 
peratures up to 2,000°F and pressures up to 3,000 psi. Reactor 
Ca egpek is primarily methane, with smaller amounts of Satin BTX, 
ight oils, and carbon-oxides. Bechtel has collected and analyzed 
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bituminous, subbituminous, and lignite coal hydrogasification and 
hydropyrolysis data from Rocketdyne, Cities Service, PERC, and 
Brookhaven National Laboratory. Semiempirical correlations for 
predicting overall carbon conversion efficiency and carbon selectiv- 
ity to gaseous pore ¢ have been fitted to the data. A conceptual 
design of a full-scale hydrogasification reactor has been generated, 
on the basis of the subbituminous coal data gathered in the Cities 
Service and Rocketdyne reactors, together with the predictive reac- 
tor performance models fitted to the data. The hydrogasification 
stage has a configuration similar to the Rocketdyne reactor assem- 
bly. 


35538 (FE—2762-6) Formation and control of fuel-nitrogen pol- 
lutants in catalytic combustion of coal-derived gases. Bracco, F.V.; 
Bruno, C.; Kim, D.; Santavicca, D.A.; Semler, J.H.; Walsh, P.M. 
(Princeton Univ., NJ (USA). Dept. of Mechanical and Aeros * 
En ae. 1 Jan 1979. Contract EF-77-S-01-2762. 19p. 

S, PC A02/MF AOl1. 

A review was made of the available data on amounts of 
nitrogen-containing impurities present in coal-derived low and 
medium-Btu gases. An experimental investigation was done of 
carbon monoxide combustion in the presence of ye supported 
on a monolithic Cordierite substrate. Axial profiles of temperature 
and stable species concentrations were measured as functions of inlet 
gas velocity and equivalence ratio. A two-dimensional model based 
on the TEACH code has been developed for combustion in channels 
with catalytic walls. Computed exhaust compositions are compared 
with the experimental values for carbon monoxide combustion. 


35539 (FE—2798-54) Test and evaluate the TRI-GAS low-Btu 
coal gasification process. Interim report, October 1977—September 
1978. (Bituminous Coal Research, Inc., Monroeville, PA (USA)). 
ay 1978. Contract ET-78-C-01-2798. 76p. Dep. NTIS, PC A05/ 
MF AOl. 

A total of 29 PEDU tests were conducted with Rosebud seam 
coal (a noncaking coal) and 24 with Illinois No. 6 seam coal (a 
mildly caking coal). These tests were generally concerned with 
devolatilization in Stage 1 in an oxidizing atmosphere to produce a 
a ns char. Several major modifications made to the 
PEDU were aimed at obtaining a system capable of achieving 
optimum operation of the process. Each of the reactors will be 
modified to incorporate electric om to balance heat losses; Stage 
3 changes have been completed. Small-scale laboratory experiments 
and analytical studies were conducted to support the PEDU experi- 
mental program. Fluidization characteristics for typical coal and 
char feeds were determined in full-scale and small, cold-flow fluidi- 
zation models. Devolatilization and gasification reactions were stud- 
ied in small-scale differential and fluidized-bed reactors. Mathemat- 
ical models of the TRI-GAS process were developed to help predict 
PEDU performance. 


35540 (LA—7747-PR) Combined CO.—O, underground pyroly- 
sis-gasification of southwestern coals. Progress report, October—De- 
cember 1977. Vanderborgh, N.E.; Elliott, G.R.B. (Los Alamos Sci- 
entific Lab., NM (USA)). Apr 1979. Contract W-7405-ENG-36. 8p. 
Dep. NTIS, PC A02/MF AOl. 

Considerable progress was made in increasing capabilities for 
laboratory measurements on heat and mass transfer in candidate 
coals. Equipment was established to make measurements of coal 
drying and pyrolysis rates, of coal permeability, of coal pyrolysis and 
combustion and of coal thermal conductivity. A new group was 
organized to specifically concentrate on new technologies for en- 
hanced energy recovery from natural hydrocarbon sources, such as 
deep lying coal seams, as well as on other significant in situ prob- 
lems. The underground coal conversion project is one of the projects 
assigned to this multidiscipline group. 


35541 (SAND—78-8277) Formation of protective layers on 
alloys developed for use in coal gasification environments. Final 
report. Bradshaw, R.W.; Stoltz, R.E.; Adolphson, D.R. (Sandia 
Labs., Livermore, CA (USA)). 30 Sep _ Contract EY-76-C-04- 
0789. 100p. Dep. NTIS, PC A05/MF A0O1 
A development study aimed at improving the high tempera- 
ture compatibility of iron and nickel based alloys in coal gasification 
environments has been completed. The addition of a few weight 
rcent titanium to 310 stainless steel and Ni-30Cr was very effective 
in both isothermal and cyclic high temperature atmospheres which 
simulated the corrosion potential existing in the 1800°F high Btu 
coal gasification process. Alloy fabrication practices were unaffected 
= standard welding processes did not alter mechanical behavior or 
—- Further work on 310 revealed that the as-received 
anical properties were unaffected by the Ti additions; that the 
neteull levels of impurities and minimum specification level of 
chromium did not alter the beneficial effects of Ti; and that the 
mechanism by which Ti improves compatibility is linked to micros- 
tructural or chemical changes in the surface Cr2O3 coating. The 
majority of the compatibility studies were conducted at ambient 
pressure. High pressure tests indicated that pressure was not a 
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contributing variable. Short-time 1800°F exposures in a simulated 
low Btu environment (more corrosive by a factor of 50) revealed 
excellent corrosion resistance of the Ti modified 310. Aging for 1000 
hours at 1500°F in air revealed significant reduction in ductility 
associated with the formation of sigma phase in all the Ti modified 
stainless steel compositions. 


35542 (TSR—79/2) Coal pump development and technical sup- 
port project. Monthly project report, January 29—February 25, 1979. 
Phen, R.; Mattson, L.; Schatz, W. (Jet Propulsion Lab., Pasadena, 
CA (USA)). 1979. Contract EF-77-A-01-2616. 28p. Dep. NTIS, PC 
A03/MF AOl1. 

Performance testing of various fuel feeding systems is de- 
scribed. Further experiments on the continuous extrusion of coal in 
the plastic state are reported; including comparative economics of 
slurry, lockhopper and coal pump methods of introducing the feed 
into the high pressure area. (LTN) 


35543 Method for energy utilization in producing synthesis gas 
and recovering unconverted carbon. Marion, C.P.; Kaufman, H.C.; 
Beall, J.F.; Brady, J.M.; Dach, M.M.; Gulko, G.M.; Shipman, D.R. 
(to Texaco Inc.). US Patent 4,134,740. 16 Jan 1979. Filed date 14 
Dec 1977. 24p. 

The effluent gas stream from a partial oxidation gas generator 
is scrubbed with water. A dispersion of particulate carbon and water 
is produced, mixed with a liquid organic extractant, and separated in 
a decanter. The overhead stream from the decanter, comprising a 
dispersion of carbon in the liquid organic extractant, together with 
small amounts of water, is mixed with extraction oil and heated in a 
vaporizing operation to produce a vaporized overhead mixture, 
comprising substantially all of the water and liquid organic extrac- 
tant, and an unvaporized liquid bottoms dispersion of carbon in 
extraction oil containing only a minor amount of water and liquid 
organic extractant. The bottoms dispersion is passed into a steam 
stripper in counterflow with stripping steam. The overhead from the 
steam stripper, in admixture with 0 to 100 volume % of the overhead 
from the vaporizing operation is cooled and condensed to separate 
water and liquid organic extractant by indirect heat exchange in at 
least two and preferably three separate heat exchange or condensing 
zones in series, with a different coolant in each zone. Liquid organic 
extractant and air or water are coolants in two of the zones and the 
coolant for any remaining zone is selected from the group: (a) at 
least a portion of carbon/liquid organic extractant/water dispersion 
overhead from the decanter, (b) at least a portion of the extraction 
oil, and (c) mixtures of (a) and (b). The bottoms stream from the 
steam stripper, comprising carbon and extraction oil may be mixed 
with hydrocarbonaceous feed and pumped into the gas generator 
with or without further heating. 


35544 Alternative to petroleum gasoline and gas from coal. Berg, 
J. Bild Wiss.; 15: No. 12, 114-126(Dec 1978). (In German). 

The principle of coal gasification and coal liquefaction is 
explained, and the methods of coal treatment tried and developed in 
West Germany are briefly described. The high efficiency of allother- 
mic gasification is stressed; these processes may make use of the 
process heat of HTR reactors. The importance of coal as a raw 
material for the chemical industry is noted. 


35545 New activities in the field of underground gasification. 
Wenzel, W.; Franke, F.H.; Gudenau, H.W.; Beckervordersandforth, 
C.P. (Technische Hochschule Aachen (Germany, F.R.). Inst. fuer 
Eisenhuettenkunde). Gas- Wasserfach, Gas-Erdgas; 119: No. 11, 498- 
506(Nov 1978). (In German). 

From Annal meeting of the DVGW; Bremen, Germany, F.R. 
(9 - 11 May 1978). 

The assessments made up to now for the potential of under- 
ground gasification show that the coal supplies usable by this tech- 
nology exceed to a large degree the advantages with conventional 
mining. Since the beginning of the seventies and increased by the 
energy crisis of 1973 the application and further development of this 
technology has been studied. The lead is held by the USA. Until 
now several field experiments have been carried out there. In 
Europe a common Belgian-German field experiment is planned, by 
which the application of underground gasification in deep-lying coal 
veins of small thickness is to be investigated. Within the scope of this 
project extensive studies are made at the Institute for the Metallurgy 
of Iron of Aachen Technical University. 


35546 Underground coal gasification. Gregg, D.W.; Edgar, T.F. 
(Univ of Calif, Lawrence Livermore Lab). AIChE J.; 24: No. 5, 753- 
781(Sep 1978). 

Underground coal gasification (UCG) is a method whereby 
the mining and conversion of coal are accomplished in a single step. 
Many field tests of UCG have been operated worldwide since the 
1930's with varying degrees of success; based on this experience 
(especially in the USSR and United States), a field design which is 
applicable to a wide range of geological conditions and coal proper- 
ties has evolved. This review discusses the rationale of this design 
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retation for the operation of a 

system. Pertinent field and laboratory results as well as formal 
mathematical models of an in situ gasifier are evaluated as part of the 
analysis. 


35547 et age Senay 11)(Bk.3)) Environmental characteriza- 

tion: CO. Acce Process Gasification Plant. Final report, July 

1976—March 1978. Appendices C—G. (Radian Corp., Austin, TX 

(USA); Conoco Coal Development Co., Library, A (USA). Re- 

search Div.). 1978. Contract EX-76-C-01-1734. 214p. (P). Dep. 
NTIS, PC A10/MF A011. 

Book 3 of Volume 2 contains appendices dealing with sam- 

pling methods, analytical procedures, solids disposal studies, sulfur 

pecies sampli - and analytical procedures, and one hundred pages 

of tt the results of ultimate, proximate, mineral and spark source mass 


ani ae a physicochemical interp: 


spectrometry elemental survey analyses of the samples collected. 
(LTN) 


neta ans 11)(Bk.2)) Environmental characteriza- 
tion: CO. Acceptor Process Gasification Pilot Plant. Final = 
July 1976—March 1978. Appendices A—B. (Radian Corp., Austin, 
TX (USA); Conoco Coal Devel ent Co., Library, PA (USA). 
Research Div.). 1978. Contract EX-76-C-01- 1734. 228p. Dep. NTIS, 
PC A10/MF A01. 

Book 2 of Volume 11 contains appendices A and B: the 
sampling plan for process gas streams, emission, waste water, solid 
wastes, etc., and the sampling schedule and pilot plant operation 
during sampling. The sampling plan was prepared in December 
1976, and in essence, was followed throughout the course of the 
program. However, modifications of the 9 a resulting from 
experience at the pilot plant, development of sampling and analytical 
techniques, and the addition of new areas of investigation will be 
evident. The authors, in the presentation of this sampling plan in its 
original form, are providing a basis to demonstrate the value to this 
type of extensive planning and documentation of that — The 
Sampling Plan should also serve to demonstrate, by 
between the results and this initial plan, the dynamic nature of an 
environmental characterization program. 


35549 (FE—1734-44(Vol.11)(Bk.1)) CO. Acceptor a ge Gasi- 
fication Pilot Plant: environmentai characterization. Final report, 
Volume 11: Book 1 of 3, eg 1976—March 1978, (Conoco Coal 
Development Co., Library, ‘A (USA). Research Div.; Radian 
Corp., Austin, TX (USA)). 1978 Contract EX-76-C-01-1734. 269p. 
Dep. NTIS, PC Al2/MF AOl. 

This report presents the results of a comprehensive environ- 
mental characterization of the CO, Acceptor coal gasification proc- 
ess. The program resulted in generation of the first complete data 
base on gaseous, solid and liquid emissions from an operational coal 
gasification plant. The program also demonstrated state-of-the-art 
technology bo or environmental sampling. A standard set of proce- 
dures was develo; — whereby environmental data from pilot plants 
could be extrapolated to commercial designs to estimate emissions 
and control requirements. The program efforts may be used as a 
model for cae engineering analyses of pilot and commercial 
plants to identify and exploit analogies in their designs. The program 
may also be used as a model for development of an effective detailed 
environmental sampling plan and for develo — of on-site 
bilities for sample analysis and preservation. The data base compi ed 
during this pro; contains adequate data for future evaluations of 
the process which might be made necessary by revisions in environ- 
mental regulations or advances in control technology. As a result of 
this program, it was found that the CO. Acceptor process, with 
current control technology, can be operated in an environmentally 
acceptable manner. 


35550 impale pee a a Ae CO, Acceptor Process Gasi- 
fication Pilot Plant: support studies by South Dakota School of Mines 
and Technology. Final report, Volume 9: Book 1 of 2, reports, Febru- 
ary 1971—January 1978. (Conoco Coal tng eg Co., Library, 
PA (USA). Research Div.; South Dakota School of Mines and 
Technology, Rapid City (USA)). 1978. Contract EX-76-C-01-1734. 
410p. Dep. NTI iS, PC A18/MF AOl. 

The South Dakota School of Mines and Technology per- 
formed support studies related to the activities of the CO. Acceptor 
Process Gasification Pilot Plant in Rapid City, South Dakota, under 
subcontract to Conoco Coal Development Company during the 
period 1971 to 1977. These studies investigated certain long-range 
problems associated with the possible design of a full-scale commer- 
cial gasification plant using the CO. Acceptor Process. The areas of 
study include: acceptor reconstitution, studies in the CaCO;— 
CaSO.—CaS and CaCO;—Ca(OH),—CaO systems, corrosion of 
alloys in contact with CaCO;—Ca(OH) melts, carbonate rock re- 
sources in the High Plains region, grinding properties of carbonate 
acceptor, lignite beneficiation by sodium removal through ion ex- 
change, trace elements in lignite, and monitoring of waste from the 
Rapid City = plant. During the course of the subcontract, 16 
interim and final reports were prepared covering various aspects of 
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the investigations. These reports are included in their entirety in this 
volume in addition to an executive summary which describes the 
major conclusions of the studies and their significance. 


35551 Gas generator with cylindrical pressure reactor. Gern- 
hardt, P.; Haese, E.; Dangullier, W. (to Otto (C.) und Co. G.m.b.H., 
Bochum (Germany, F.R.); Deutsches Patentamt, Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,325,204/C/. 4 Aug 1977. 4p. 
(In German). 

In order to make sure that the liquid slag formed during coal 
gasification does not freeze out and thus damage the apparatus 
connected in series, a high-temperature pressure reactor for a high 
mass flow rate is designed. 


35552 Plant for manufacturing solid and gaseous products from 
coal with low sulphur content for combined power and gas generation. 
Knizia, K.; Schuster, E. (to Steinmueller C. u. C.) G.m.b.H., Gum- 
mersbach (Germany, F.R.); Deutsches Patentamt, Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,400,772/B/. 14 Jul 1977. Sp. 
(In German). 

A plant is described for the production of solid and gaseous 
products from coal, which is versatile in application, as the individu- 
al elements (coal mills, desulphurisation plant, steam raising plant 
etc.) are not in direct sequence. They are arranged so as to be able to 
be uncoupled so that the products obtained can be taken to various 
customer areas. The invention describes the sensible arrangement of 
such a plant (2 flow diagrams). 


35553 (FE—1734-41(Vol.8)(Bk.5)) CO: Acceptor Process Gasi- 
fication Pilot Plant: Run reports. Final report, Volume 8: Book 5 of 6, 
Runs 37—42, May 1976—February 1977. (Conoco Coal Develop- 
ment Co., Library, PA (USA). Research Div.; Stearns-Roger, Inc., 
Denver, CO (USA)). 1977. Contract EX-76-C-01-1734. 323p. Dep. 
NTIS, PC Al4/MF AO1. 


35554 (FE—1734-43(Vol.10)(Bk.1)) CO2 Acceptor Process Gasi- 
fication Pilot Plant: commercial plant conceptual design and cost 
estimate. Final report, Volume 10: Book 1 of 3, North Dakota lignite 
gasification, economics and description, August 1976—December 
1977. (Conoco Coal Development Co., Library, PA (USA). Re- 
search Div.; Stearns-Roger tn ineering Co., Denver, CO (USA)). 
1977. Contract EX-76-C-01-1734. B8p- Dep. NTIS, PC A05/MF 
AOl. 

This report presents the results of work to design and estimate 
the capital cost of a Carbon Dioxide (CO2) Acceptor Coal Gasifica- 
tion plant. This plant is designed to produce 250 billion Btu/day of 
synthetic natural gas. Plant processes were, in part, optimized and 
the design is tailored to a specific lignite and plant location in North 
Dakota. This design was modified for gasification of Texas lignite. 
Plant operating costs and gas costs were calculated for the North 
Dakota lignite case and the Texas lignite case. These costs are 
compared with published data for a Lurgi Coal Gasification Plant. 


35555 (FE—1734-43(Vol.10)(Bk.3)) CO2 Acceptor Process Gasi- 
fication Pilot Plant: commercial plant conceptual and cost 
estimate. Final report, Volume 10: Book 3 of 3, Texas lignite gasifica- 
tion, August 1976—December 1977. (Conoco Coal Development Co., 
Library, PA (USA). Research Div.; Stearns-Roger Engineering Co., 
Denver, CO (USA)). 1977. Contract EX TCC OLLI 79p. Dep. 
NTIS, PC A05/MF AO1. 

It is the purpose of this study to estimate the capital, operat- 
ing cost, and total cost of synthesis gas production using the CO, 
Acceptor Process. Design of a synthesis gas plant was developed by 
modifying the design of the North Dakota Lignite Pipeline Gas 
plant. It is intended that the result of the modifications simulate a 
CO: Acceptor Plant processing Texas Lignite and producing synthe- 
sis gas. 


35556 (FE—1734-41(Vol.8)(Bk.6)) CO. Acceptor Process Gasi- 
fication Pilot Plant: Run reports. Final report, Volume 8: Book 6 of 6, 
Runs 43—47, March 1977—October 1977. (Conoco Coal Develop- 
ment Co., Library, PA (USA). Research Div.; Stearns-Roger, Inc., 
Denver, co (USA)). 1977. Contract EX- 76-C-01-1734. 362p. Dep. 
NTIS, PC A16/MF AOl1. 


35557 (FE—1734-43(Vol.10)(Bk.2)) CO. Acceptor Process Gasi- 
fication Pilot Plant: commercial plant conceptual design and cost 
estimate. Final report, Volume 10: Book 2 of 3, North Dakota lignite 
gasification process design, August 1976—December 1977. (Conoco 
Coal Development Co., Library, PA (USA). Research Div.; Stearns- 
Roger Engineering Co., Denver, CO (USA)). 1977. Contract EX-76- 
C-01-1734. 179p. Dep. NTIS, PC A09/MF AO1. 


35558 Economic evaluations of intermediate-Btu gas plants meet- 
ing the energy demands. Morel, W.C. (Bureau of Mines, Morgan- 
town, WV). ¥ Yim, Y.J.; Plants, K.D. pp 372-379 of 1977 transactions 
of the American Association of Cost regi ineers. Morgantown, West 
Virginia; American Association of Cost En ngineers (1977). 
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From 21. American Association of Cost Engineers annual 
meeting; Milwaukee, WI, USA (26 Jun 1977). 

A summary of the economics of six studies based on four 
gasification processes is presented. In the Synthane and Bi-Gas 
processes an eastern and a western coal are evaluated. A western 
coal was used in the Lurgi case, and lignite for the CO2 Acceptor 
pricess. Design of the four processes was based on the following 
reports prepared for ERDA by the Process Evaluation Office: 76-59 
(Synthane), 76-48 (Bi-Gas), 76-57 (Lurgi), and 76-58 (CO2). The 
estimates are based on January, 1976 cost indexes, and the average 
selling proces of the gas were determined by using discounted cash 
flow rates of 12, 15, and 20% at various coal costs. No inflation 
factors are included for the life of the plant. Pollution abatement 
considerations have been incorporated. Some of the economic and 
technical details are included for the Synthane process. Figures 1 
through 4 are simplified flow diagrams for the four processes. 


35559 Combined gas/steam turbine power stations with coal pres- 
sure gasification unit operating to the STEAG-Lurgi system. Meyer- 
Kahrweg, H. Proc., Annu. Conv., Gas Process. Assoc., Tech. Pap.; 55: 
131-140(1976). 

According to West Germany’s STEAG, the novel combina- 
tion of the combined-cycle gas/steam turbine arrangement with a 
coal pressure-gasification plant will help promote the future use of 
coal for power-generation purposes with a high degree of efficiency, 
even under more stringent pollution-control regulations. In 1969, 
STEAG decided to build such a plant. The KDV plant (Kohle- 
druckvergasungs-Kraftwerk or coal pressure-gasification power sta- 
tion) was installed in existing buildings at the STEAG power station 
in Luenen, West Germany. Operating experience demonstrated fully 
the capability of the combined-cycle unit (supercharged boiler, gas 
turbine, and steam turbine). An extensive R and D program is now 
under way to develop a second-generation KDV plant of 400-MW 
capacity. The main objectives of the program are (1) desulfurization 
of the combustion gas, (9) enlargement of the coal spectrum, (3) 
increasing of the gasifier capacity, and (4) development of a super- 
charged steam generator with more than twice the present capacity 
and with reheat facility. Other advantages will include dust-free 
waste gases, up to 90% reduction in SO emissions, about 50% 
reduction in NO/sub x/ emissions, higher efficiency than a compara- 
ble-size coal-fired power station, and 15% lower plant costs than a 
conventional coal-fired plant equipped with flue-gas desulfurization. 


35560 (FE—1734-41(Vol.8)(Bk.4)) CO. Acceptor Process Gasi- 
fication Pilot Plant: Run reports. Final report, Volume 8: Book 4 of 6, 
Runs 28—36, August 1975—May 1976. (Conoco Coal Development 
Co., Library, PA (USA). Research Div.; Stearns-Roger, Inc., 
Denver, CO (USA)). 1976. Contract EX-76-C-01-1734. 329p. Dep. 
NTIS, PC A15/MF AO1. 


35561 Coal gasification with process heat of nuclear reactors. 
Peters, W.; Juentgen, H.; van Heek, K.H. (Bergbau-Forschung, 
G.m.b.H, Essen, Germany). pp 285-298 of Chemical engineering in a 
changing world. Koetsier, W.T. (ed.). New York, NY; Elsevier 
Scientific Publishing Company (1976). 

From Plenary sessions of the first world congress on chemical 
engineering; Amsterdam, Netherlands (28 Jun 1976). 

In conventional gasification processes only 60 to 70% of the 
coal is converted to gas, as the other part has to be burned in order 
to provide the energy needed. A project is underway to use process 
heat from high temperature nuclear reactors (HTR) as a source of 
energy, thus transforming the coal completely to gas. This offers 
advantages compared with existing processes: saving of coal, as 
more gas can be produced from less coal, less emissions of particu- 
late matter, SO. and NO/sub x/ and other pollutants as the HTR is 
used for the production of steam and electricity instead of a coal 
fired boiler and, in countries with coal prices higher than the costs 
expected for the heat from HTR’s, less production costs for the gas. 
The schedule calls for a plant which demonstrates the use of process 
heat in connection with an HTR of 950°C He-temperature to be 
operated by 1987. Thus the process could be available on commer- 
cial scale by 1990. 


35562 (FE—1734-41(Vol.8)(Bk.3)) CO. Acceptor Process Gasi- 
fication Pilot Plant: Run reports. Final report, Volume 8: Book 3 of 6, 
Runs 19—27, June 1974—August 1975. (Conoco Coal Development 
Co., Library, PA (USA). Research Div.; Stearns-Roger, Inc., 
Denver, CO (USA)). 1975. Contract EX- 16-C-01- 1734. 344p. Dep. 
NTIS, PC A15/MF AOl1. 


35563 (FE—1734-41(Vol.8)(Bk.2)) CO. Acceptor Process Gasi- 
fication Pilot Plant: Run reports. Final report, Volume 8: Book 2 of 6, 
Runs 12—18, August 1973—April 1974. (Conoco Coal Development 
Co., Library, PA (USA). Research Div.; Stearns-Roger, Inc., 
Denver, CO (USA)). 1974. Contract EX- 76-C-01- 1734. 292p. Dep. 
NTIS, PC Al3/MF AO1. 
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35564 (FE—1734-39(Vol.6)(Bk.2)) CO2 Acceptor Process Gasi- 
fication Pilot Plant: operations. Final report, Volume 6: Book 2 of 2, 
Appendices, January 1972—June 1973. Curran, G.P.; Fink, C.E.; 
McCoy, D.C.; Zuber, I.L.; Ryan, J.D. (Conoco Coal Development 
Co., Library, PA (USA). Research Div.; Stearns-Roger, Inc., 


Denver, CO (USA)). 1973. Contract EX-76-C-01-1734. 197p. Dep. 
NTIS, PC A09/MF AO1. 

Book 2 of volume 6 contains appendices dealing with differ- 
ential pressure measurement, refractory failure and repair, metallur- 
gical investigations of a failed Incoloy 800 lift line and of a sulfida- 
tion attack, inspection of heaters and a cleaning procedure for heater 
coils and, finally, piping and instrumentation diagrams. (LTN) 


35565 (FE—1734-41(Vol.8)(Bk.1)) CO2 Acceptor Process Gasi- 
fication Pilot Plant: Run reports. Final report, Volume 8: Book 1 of 6, 
Runs 1—11, January 1972—July 1973. (Conoco Coal Development 
Co., Library, PA (USA). Research Div.; Stearns-Roger, Inc., 
Denver, CO (USA)). 1973. Contract EX-76-C-01-1734. 324p. Dep. 
NTIS, PC Al4/MF AOl1. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 35501, 35503, 35511, 35517, 
35518, 35520, 35521, 35529, 35544, 35587, 35593, 35598, 35605, 
35606, 35610, 35621, 35622, 35625, 35626, 35631, 35635, 35636 


35566 (COO—4189-14) Solvent refined lignite process develop- 
ment. Quarterly technical progress report No. 3, January—March 
1978. Severson, D.E. (North Dakota Univ., Grand Forks (USA). 
Engineering Experiment Station). 12 Jul 1978. Contract EF-77-C-02- 
4189. 236p. Dep. NTIS, PC All/MF AOl. 

Six runs, each nominally at one week's duration, M-34 
through M-39, were completed; this concludes the PDU experimen- 
tal program for Project Lignite. The first three runs concluded the 
series to study the effects of different lignites on plant operability 
and product yields. Runs M-37 and M-38 were made using two 
Montana subbituminous coals. It was concluded that coals with the 
highest ash content, both lignite and subbituminous coals, gave 
greater overall conversion to gaseous and liquid organic products. 
The subbituminous coals gave lower gas yields and lower overall 
conversion while producing similar liquid yields when compared 
with lignite. Reactor solids build up rapidly during initial operations, 
then level off and remain constant at 29 pounds per cubic foot of 
reactor volume as a run proceeds. Reactor solids evidently are 
composed of clay minerals and large particles of pyridine insoluble 
organic material when processing either lignites or subbituminous 
coals; in addition calcium/magnesium carbonate crystals (calcite/ 
dolomite) are present in the case of lignite. Long term, trouble-free 
operation of the deashing unit was not accomplished. Integration of 
the unit for several hours of combined operation of the process was 
achieved, and the product from the deashing unit contained as low 
as 0.6% ash and pyridine insoluble material. Solids buildup in the 
solids settling tower was a continuing problem. 


35567 (EPA—600/7-78-063, pp 266-282) Trace elements in the 
solvent refined coal process. Filby, R.H. (Washington State Univ., 
Pullman) Shah, K.R.; Sautter, C.A. Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


Results are presented of a study of the distribution and fate of 
34 trace elements in the Solvent Refined Coal Process Pilot Plant 
located at Fort Lewis, Washington. Neutron activation analysis was 
used to determine Ti, V, Ca, Mg, Al, Cl, Mn, As, Sb, Se, Hg, Br, Co, 
Ni, Cr, Fe, Na, Rb, Cs, K, Sc, Tb, Eu, Sm, Ce, La, Sr, Ba, Th, Hf, 
Ta, Ga, Zr, and Cu in feed coals, process solvent, Solvent Refined 
Coal (SRC-1) mineral residues, wet filter cake, sulfur, by-product 
solvents, process and effluent waters and by-product sulfur. A mate- 
rials balance or budget was calculated for each element from the 
concentration data and the yields of each process fraction in the 
SRC process. The SRC-1 and insoluble residue account for more 
than 90% of the input of each element, with other process fractions 
contributing little to the trace element balance. Except for Cl, Br, 
and Ti, each element was substantially lower in the SCR-1 compared 
to the original feed coal. Two separate sets of samples were taken 
when the pilot plant had operated continuously for 7 days and 
composite samples were collected for each process fraction over a 
24-hr period. The materials balance for each element (averaged for 
the two data sets) expressed as a percentage of the elemental input 
are given. The contents of all trace metals, including Hg, in plant 
effluent waters showed little variation from background level. 


35568 (FE—0496-155) Solvent refined coal (SRC) process. Quar- 
terly technical progress report, January 1—March 31, 1978. (Pitts- 
burg and Midway Coal Mining Co., Shawnee Mission, KS (USA)). 
Mar 1979. Contract EY-76-C-01-0496. 118p. Dep. NTIS, PC A06/ 
MF AOl 
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This report summarizes the progress of the Solvent Refined 
Coal (SRC) project by the Pittsbur,; gh and Midway Coal Mining Co. 
for the Department of Energy for the period January 1, 1978 
through March 31, 1978. Major scccmailiaaiaan at the Solvent 
Refined Coal Pilot Plant during the period included continued 
successful operation of the plant in the SRC II mode processing 
Pittsburgh seam and Illinois No. 6 coals. Three additional material 
balance runs were completed with the Pittsburgh seam coal and 
three with the Illinois No. 6 coal. Installation of Filter C was 
essentially completed during the quarter and an experimental pro- 
gram was developed to evaluate the new filter. Construction of the 
Lummus antisolvent deashing system was about 25% completed at 
the end of the quarter. Activity at the Merriam Laboratory included 
a study of the effects of addition of iron compounds to low ash-low 
iron coal in both SRC I and SRC II operation, two brief series of 
SRC I runs on Illinois No. 6 and Pittsburgh seam coals to provide 
startup guidance for the pilot plant, and a run made at conditions 
simulating those of a Fort Lewis SRC II material balance run to 
provide another comparison between yields obtained on the two 
units. Construction of the upgraded bench scale unit at Merriam 
continued and a general facilities building was completed and occu- 
pied. 


35569 (FE—0496-T10) Development of a process for producing 
an ashless, low-sulfur fuel from coal. Volume IV. Product studies. Part 
10. Final report of coal liquids catalyst work performed at Oklahoma 
State University. Solvent Refined Coal (SRC) process, June 17, 
1970—June 16, 1975. Crynes, B.L. (Oklahoma State Univ., Stillwater 
(USA). School of Chemical Engineering; Pittsburg and Midway 
Coal Mining Co., Shawnee Mission, KS (USA)). Jan 1979. Contract 
EX-76-C-01-0496. 79p. Dep. NTIS, PC A05/MF AO1. 

This report provides a summary of the coal liquids catalyst 
work at Oklahoma State University. The broad overall objective of 
this work has been to specifically tailor heterogeneous catalysts for 
upgrading coal derived liquids. The more specific goal has been to 
assess the effects of catalyst support pore properties on sulfur and 
nitrogen removal from certain coal liquids. 


35570 (FE—1224-79) Process development for solvent refined 
lignite laboratory autoclave studies: Part II. Project lignite: premium 
fuels from Northern Great Plains lignite. R and D report No. 106, 
Interim report no. 4. Severson, D.E. (North Dakota Univ., Grand 
Forks (USA). Engineering Experiment Station). 30 May 1978. Con- 
tract EX-76-C-01-1224. 65p. Dep. NTIS, PC A04/MF AO1. 

Batch autoclave data showing the effect of process variables 
on the solution-hydrogenation of lignite to produce a solvent-refined 
lignite are presented. Most of the information was obtained to 
evaluate the influence of process variables or to answer questions 
that arose during operation of a continuous process development 
unit. Under favorable test conditions, over 90 percent of the organic 
lignite material (moisture and ash-free lignite) could be converted to 
a high-heating value, low ash, and low sulfur solid product, some 
light oils and hydrocarbon gases. A brief description of equipment, 
test and calculation procedures are presented. As a result of the tests, 
the following conclusions were drawn: 1. Liquefaction characteris- 
tics of lignite samples stored in air-free environments for up to 70 
weeks were not significantly different from those of recently mined 
lignite. 2. Samples stored in the presence of air exhibited a reduction 
in yields of net liquids and solvent refined lignite (SRL). 3. Lignites 
from North Dakota, the Denver Basin and Thailand gave similar 
overall conversion and product distribution, while processing a 
Chilean lignite resulted in about the same overall conversion, but a 
different distribution of final products. 4. Liquefaction of Chilean 
lignite seemed to follow a different mechanism resulting in net 
production of water and lower gas yield. 5. Various techniques for 
pretreating lignite with phenol were tried, but they did not result in 
sufficient improvement in liquefaction to justify the additional proc- 
essing. 


35571 (FE—1743-57) Zine halide hydrocracking process for dis- 
tillate fuels from coal. Quarterly technical progress report, May 1— 
July 31, 1978. Zielke, C.W.; Pell, M.; Rosenhoover, W.A.; Struck, 
R.T. (Conoco Coal Development Co., Library, PA (USA). Research 
Div.). 20 Aug 1978. Contract EX-76-C-01-1743. 62p. Dep. NTIS, PC 
A04/MF AOi. 

The 100 lb/hr Process Development Unit was completed in 
June and break-in operations on the hydrocracking section contin- 
ued. Corrective measures greatly improved reliability of line heaters 
on the molten catalyst lines, provided a reliable seal on the reactor 
stirrer and allowed a successful hot pressure test with hydrogen. A 
distillate oil was circulated through the reactors, receivers, and melt 
still under hydrocracking conditions. The product fractionating 
tower was successfully tested. There appear to be no basic problems 
to prevent successful testing with hot catalyst and break-in runs with 
catalyst plus hydrocarbon feed during the next quarter. A program 
of runs with SRC-I is given. Also described are correlations of 
poner ext -scale hydro results, supporting laboratory work and economic 
analyses. 
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(FE—2011-12) Catalysts for upgrading coal-dervied liq- 

report, June 9, 1975—March 8, 1978, Crynes, B.L. (Okla- 
homa State Univ., Stillwater (USA). School of Chemical Engineer- 
ing). 11 Jul 1978. Contract EX-76-C-01-2011. 198p. Dep. S, PC 
A09/MF AO1. 

Trickle-bed reactors were used to assess the nitrogen and 
sulfur removal of eight catalysts, mostly Co—Mo—alumina types. A 
total of seven different liquids were studied, but not all liquids with 
all catalysts. Under typical hydrotreating conditions all of the liquids 
could be desulfurized to about 80 to 100% sulfur removal, with 
much of this achieved during the first 0.5 to 1.0 hour space time. 
There is little to be gained by increasing space times much beyond 
this. No liquid on any catalyst exhibited ease of nitrogen removal. 
Conditions approaching 427C (800F) and pressures over 2000 psig 
are necessary to achieve nitrogen removal; unfortunately, conditions 
leading to rapid coking of catalysts and deactivation. The lighter 
raw anthracene oil was much easier to process than were the heavier 
liquids such as the Synthoil fluids, as would be expected. The ease of 
sulfur removal from a coal tiquid is also related to its level of 
nitrogen. Increased nitrogen levels resulted in increased difficulty in 
sulfur removal. The catalyst deactivation studies revealed that 
coking with deposition of carbonaceous material is the primary 
mode of desulfurization and denitrogenation activity loss. Inorganics 
from the ash are also accumulated on the catalysts outer suface (coke 
is deposited throughout) and lead to some deactivation. This coking 
and ash pickup cause significant surface area loss, — from 250 
to 50 M*/g. Most of this surface area is recovered following catalyst 
burn-off, but the ash deposition results in ent decay. The raw 
anthracene oil exhibited no catalyst activity decay for tests lasting up 
to 200 hous of catalyst-oil contact. All other liquids exhibited rather 
significant decay over intervals up to 700 total contact hours. Much 
of this deactivation occurs within the first 40-60 reactor turnovers, 
usually 100 hours of contact. 


35573 (FE—2202-39) Homogeneous catalytic hydrocracking 
processes for conversion of coal to liquid fuels: basic and exploratory 
. Quarterly report, 16, 1978—December 15, 1978. 
(SRI International, Menlo Park, CA (USA)). 12 Mar 1979. Contract 
EX-76-C-01-2202. 33p. Dep. NTIS, PC A03/MF AOI. 
We investigated further the role of base in both coal and 
lignite liquefaction in the CO—H2O system. We also briefly pursued 
the catalysis of coal conversion in tetralin by KOH, and the effects 


of LiAIH, pretreatment of coal on its subsequent upgradability. Our 
results suggest that, although KOH is important for obtaining high 
conversion yields from bituminous coal in CO—H:0O, its importance 
is largely indirect, serving to leach transition metals from the auto- 
clave. These metals are then in solution and apparently are effective 


catalysts for hydrogenating the coal using Hz. Thus it appears that 
formate may not be the primary route for bituminous coal conver- 
sion in this system. Lignite conversion, however, is little affected by 
the presence or absence of KOH in the system. The addition of 
KOH and H2O to tetralin had no effect on bituminous coal conver- 
sion: the action of tetralin was not catalyzed. Pretreatment of a 
bituminous coal with LiAIH, to reduce any quinones present had a 
small but measurably favorable effect on its solubility compared with 
that of untreated coal. This difference remained even after heating 
under vacuum, but disappeared upon heating in He or tetralin. We 
continued to explore the detrimental effect on subsequent donor 
solvent conversion of removing hydrogen-rich, pyridine-soluble ma- 
terials from the coal. We determined the effects of changes in the 
reaction variables, hydrogen pressure, particle size, heat-up rate, and 
oxidation of the extracted coal. 


35574 (FE—2305-18) Investigation of mechanisms of hydrogen 

transfer in coal hydrogenation. Phase I final report, July 1976— 

December 1977. Cronauer, D.C.; Jewell, D.M.; Shah, Y.T.; Modi, 

R.J. (Gulf Research and Development Co., Pittsburgh, PA (USA)). 

hes 1978. Contract EX-76-C-01-2305. 215p. Dep. NTIS, PC A10/ 
AOl. 

The objective of this study is to develop an understanding of 
the mechanism of hydrogen transfer to coal and intermediates during 
liquefaction. Emphasis has been placed upon hydrogen-transfer reac- 
tions of model compounds representative of structural moieties pres- 
ent in or produced from coal at conditions comparable to those used 
in coal liquefaction. Screening experiments were first undertaken to 
determine the relative ease of fragmenting C—C, C—N, C—O, and 
C—S bonds in the presence of a hydrogen-donor solvent. Condensed 
aromatics, such as benzofuran, were stable at temperatures up to 
475°C. Non-condensed aromatics, such as dibenzyl, fractured in the 
range of 400 to 475°C. Dibenzyl ether, aromatic sulfides, and com- 
pounds having carbonyl and alcohol groups reacted readily at tem- 
peratures below 425°C. Detailed experimentation using various 
donors with dibenzyl indicates that the thermal reaction of dibenzyl 
forming benzyl radicals is rate controlling. Experiments with hetero 
compounds indicated that the relative order of reactivity is the 
following: furans < phenols < ketones < aldehydes < chain benzyl 
ethers < thioethers. The study of hydrogen transfer using either a 
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deuterium atmosphere or deuterium-tagged donor was not successful 
at temperatures above 400°C due to scrambling. Experimentation at 
lower temperatures with heteroatom containing compounds was 
successful. It was shown that essentially all of the hydrogen added to 
the cleaved acceptor comes from the donor solvent or via intramole- 
cular rearrangement and not from dissolved hydrogen. Dissolved 
hydrogen does serve the role of rehydrogenating the hydrogen 
depleted donor solvent. 


35575 (FE—2305-21, pp 13-52) Mechanism and kinetics of se- 
lected hydrogen transfer reactions typical of coal liquefaction. Cron- 
auer, D.C.; Jewell, D.M.; Shah, Y.T.; Modi, R.J. Apr 1978. 

In Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, January—March 1978. 

A series of hydrogen transfer reactions has been done using 
model compounds (donors and acceptors) at reaction conditions 
consistent with coal liquefaction. Emphasis was placed upon accep- 
tors having C-C linkages and oxygen compounds with functionality 
likely to be present in coal. The cracking of dibenzyl was shown to 
be faster than that of diphenyl butane, diphenyl methane, and 1- 
phenyl hexane at 400° to 450°C. With oxygen-containing com- 
pounds, the relative order or reactivity was furans < phenols 
ketones < aldehydes < chain ethers. A study of hydrogen transfer 
using either a deuterium atmosphere or deuterium-tagged donors 
was undertaken with the oxygen-containing compounds. It was 
shown that essentially all of the hydrogen necessary to stabilize free 
radicals comes from the donor solvent or intramolecular rearrange- 
ment and not from dissolved gas. 


35576 (FE—2307-42) Research and development of rapid hydro- 
els (riser cracking of 


\ q > 

D.A.; Beeson, J.L.; Oberle, R.D. (Institute of Gas Technology, 
Chicago, IL (USA)). Dec 1978. Contract EX-76-C-01-2307. 34p. 
Dep. NTIS, PC A03/MF AOl1. 

Over the reporting period, work in the bench-scale unit has 
been directed at exploring methods for handling caking coals. 
Throughout this work, a sample of Illinois No. 6 coal having an FSI 
of 4-1/2 has been used, and the methods explored included the use of 
dry diluents, extractive solvents, and additives. Both silica sand and 
devolatilized char have been successfully used as dry diluents, but 
large amounts are required, tending to make processing inefficient. 
Slurrying with a solvent carrier comprised of 20% weight naphtha- 
lene, 40% by weight toluene, and 40% by weight phenol is in the 
evaluation stage, as is the use of additives which are used at the level 
of 10% by weight additive with 90% by weight coal. One of the 
most promising systems is coal treated in water with calcium hy- 
droxide with subsequent evaporation of the water to obtain dry 
solids for feeding. The bench-scale unit was modified to permit 
liquids and slurries to be pumped from atmospheric pressure to 
reactor pressure in a single step. In the experimental work, it has 
been found that the mixture of naphthalene, toluene, and phenol can 
be fed to the reactor at temperature and pressure without plugging 
the reactor. Site preparation for the PDU is approximately half 
finished, and a contract for fabrication of the major vessels is being 
let. The Incoloy 800 tubing for the preheater and riser reactor has 
been received, and the pressure shell for the riser should be deliv- 
ered in December. A low pressure simulator of a PD combustor 
section has been built and operated; there does not appear to be any 
critical relationship between the mainstream velocity and the enter- 
ing oxygen velocity, allowing considerable latitude in sizing the air/ 
oxygen injection needle. For temperature changes of 300°F, the use 
of ceramic shields does not appear to be necessary. 


35577 (FE—2367-11) Effects of solvent characteristics on 
Wyodak coal liquefaction. Quarterly technical progress report, August 
1978—October 1978. Silver, H.F.; Hurtubise, R.J. (Wyoming Univ., 
Laramie (USA)). 15 Nov 1978. Contract EX-76-S-01-2367. 6p. Dep. 
NTIS, PC A02/MF AOl1. 

Pure compounds, such as tetralin, phenol, para-cresol, and 
partially hydrogenated phenanthrene have been added to F-1 
Wyodak recycle solvent and an F-5 coal tar fraction to determine 
the effect of these compounds on solvent effectiveness. At least one 
Wyodak coal liquefaction run has been made on all the solvents 
originally scheduled for inclusion in this work. Duplicate runs are 
now in progress, and triplicate runs will be made on solvents which 
do not yield satisfactory results on duplication. Work is progressing 
on the qualitative and quantitative analyses of hydroaromatics, poly- 
cyclic aromatics, and alkylphenols. However, because the recycle 
solvents used in this work could not be analyzed before they were 
prepared, it may not be possible to complete all analytical work 
= with the limited personnel available during this contract 
period. 


35578 (FE—2367-12) Effects of solvent characteristics on 
Wyodak coal liquefaction. Quarterly technical progress report, Octo- 
ber 1978—December 1978. Silver, H.F.; Hurtubise, R.J. (Wyoming 
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Univ., Laramie (USA)). 15 Jan 1979. Contract EX-76-S-01-2367. 8p. 
Dep. NTIS, PC A02/MF AOl. 

Tentative results which need to be confirmed by further 
analyses of results obtained suggest that hydroaromatics enhance 
Wyodak coal liquefaction while alkylphenols inhibit Wyodak coal 
liquefaction. These tentative results indicate the importance of a 
detailed chemical analysis of coal liquefaction solvents. Further 
work in this area is proposed for a new contract with DOE. 


35579 (FE—2893-17) EDS coal liquefaction process develop- 
ment, Phases IIIB/IV. Annual technical progress report, July 1, 
1977—June 30, 1978. Epperly, W.R. (Exxon Research and Engineer- 
ing Co., Florham Park, NJ (USA)). Sep 1978. Contract EF-77-A-01- 
2893. 489p. Dep. NTIS, PC A21/MF AOl. 

This annual report is concerned with: operation of recycle 
coal liquefaction units, operation of the one ton per day coal lique- 
faction pilot plant, solvent hydrogenation studies, bench-scale stud- 
ies, modeling, correlations, product quality studies, coking and gasi- 
fication studies of bottoms, commercial plant study design and cost 
estimate, cost reduction and laboratory guidance studies, engineering 
studies of bottoms processing (including hydrogen production), engi- 
neering technology, etc. (LTN) 


= ag eg Coal liquefaction catalyst tags. 
Sample, D.G.; Thomas, M.G. (Sandia Labs., Albuquerque, NM 
(USA). Feb 1979. Contract EY-76-C-04-0789. 28p. Dep. NTIS, PC 
A03/MF AO1. 

The identification and analysis of tagged catalysts from cata- 
lytic and liquefaction reactors that employ addition and withdrawal 
of catalysts can provide mixing characteristics and deactivation 
rates. Several methods for tagging coal liquefaction catalysts have 
been developed and evaluated. Methods included: (1) physical alter- 
ation, (2) metals addition, and (3) nuclear activation. Sputtering 
(vapor deposition) and painting (metal paints) are methods used for 
doping catalysts with metal tags which can be identified using 
radiographic techniques. Machining and filing catalysts, and altering 
extrusion dies can provide physical tags identified optically and by 
radiographic techniques. Neutron activation provides tags identified 
by a standard radiation counting method. The tags are evaluated on 
the bases of: (1) preparation, (2) integrity, and (3) detection. The use 
of the tags is considered for use in the Hydrocarbon Research, Inc., 
H-Coal Process Demonstration Unit. 


35581 (SAND—79-0303) Catalyst characterization in coal lique- 
faction. First quarterly report, October 1—December 31, 1978. 
Thomas, M.G. (Sandia Labs., Albuquerque, NM (USA)). Mar 1979. 
Contract EY-76-C-04-0789. 28p. Dep. NTIS, PC A03/MF AOl. 

Tags for catalysts, used in coal liquefaction, have been devel- 
oped and evaluated. The tags include physical alteration, metals 
doping, and nuclear activation. An X-ray technique has been devel- 
oped to image the physical and metals tags. Catalysts used in the LC 
Finer upgrading of SRC-I, American Cyanamid 1442B CoMo and 
Shell 324 NiMo, have been partially characterized. Coke and metals, 
particularly iron and titanium, are major contaminants. Loss of 
promoter metals is severe. Changes in catalysts correlate with time, 
reactor stage, and run temperature. 


35582 Hydroprocess solvent refined coal. Givens, E.N.; Collura, 
M.A.; Greskovich, E.J.; Skinner, R.W. (Air Prod and Chem Inc, 
Allentown, Pa). Hydrocarbon Process.; 57: No. 11, 195-202(Nov 
1978). 


In the reported experiments, a unit was designed specifically 
to study the hydroprocessing of solvent refined coal (SRC) on 
commercially available catalysts to make liquid fuels. The feedstock 
studied came from an SCR I pilot plant. The concept of this research 
program was to determine if the addition of a second step to the 
SRC I process would give any advantages over other processing 
schemes. Extensive experimental data are tabulated, plotted and 
evaluated. It is demonstrated that liquid fuel can be made from 
solvent refined coal using conventional hydroprocessing catalysts. 
This study used a feed made by the SRC I process to identify 
potential yields and design problems associated with catalytic hydro- 
processing. 


35583 Experimental investigation of the flotation of residue 
solids from liquefied coal. Murali, D.; Bhattacharyya, D.; Kermode, 
R.1. (Univ. of Kentucky, Lexington). Sep. Sci. Technol.; 13: No. 7, 
547-563(1978). 

A semibatch flotation column has been used to investigate the 
feasibility of separating the mineral ash components from liquefied 
coal without the addition of a surfactant. The variables studied 
included the type of foaming gas and its flow rate, the ash concentra- 
tion, the diffuser pore size, the length of foaming time, and the 
temperature profile along the column. For a suspension containing 
4.6% ash, a separation up to 60% was achieved with a bulk liquid 
temperature of 110°C and a foam temperature of 65°C. A tempera- 
ture gradient between the foam and liquid was essential if separation 
was to be achieved. The best separation was obtained with a 50-wm 
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average pore size diffuser. tion using smaller pore size diffus- 
ers was more erratic but statistically in the same range. Very poor 
separation resulted from a 150-wm diffuser. 


35584 Evaluation of coals for conversion to liquid hydrocarbons. 
Cudmore, J.F. pp 146-158 of Coal borehole evaluation. Victoria, 
Australia; Auatecinion Institute of Mining and Metallurgy (1977). 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

Alternative processes for converting coal to liquid products 
and their stage of development are outlined. The merits of hydroge- 
nation processes in general, and the solvent refined coal process in 
particular, are stressed. Bench scale experimental hydrogenation 
procedures used by the Australian Coal Industry Research Labora- 
tories Ltd. (ACIRL) to study the liquefaction of Australian coals 
and correlations between properties of such coals and their conver- 
sion to liquid products are described. Factors involved in assessing 
investment and operating costs for modern hydrogenation based coal 
refineries of different capacities are described with reference to a 
recent study undertaken in N.S.W. 12 references. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 35589 


35585 (FE-MIT—2295T27- vhs Coal pyrolysis by hot solids from a 
fluidized bed combustor. ly progress report, June 1—August 
31, 1978. Longwell, J.P.; Howard, J.B.; Peters, W.A.; Yeboah, J. 2 
Alexander, G.; Nwalor, Is Viarengo, S.; Virosco, a. ous e, 
Hulseman, R. (Massachusetts Inst. of Tech., a oye Be 
1978. Contract EX-76-C-01-2295-027. 21p. Dep. NTIS, “PC AGa/ME 
AOl. 

Experiments conducted with Texas lignite and Illinois No. 6 
bituminous coals, in both the presence and the absence of various 
dolomitic stones (including actual fluidized bed combustor stones) 
and under various experimental conditions, indicate the complete 
removal of the major sulfur compounds (e.g. H2S and COS), the 
substantial decrease in the CO: level and the appreciable increase in 
the hydrogen, hydrocarbon and gas make of the gas product. The 
net result of all these observations is the production of an increased, 
clean, high heating value gas product. Quantitative analysis of the 
gas chromatography data were significantly improved. A detailed 
characterization of the two coals was established (including ultimate, 
proximate, BTU and Fisher assay with complete product balance). 
Similar characterizations and comparisons of the physical and chemi- 
cal properties of the various dolomitic stones used were established. 
The previously unidentified compounds in the gas product (mainly 
sulfur compounds detected by the flame photometric detector) were 
all identified. 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 36910 


PROPERTIES 


REFER ALSO TO CITATION(S) 35502, 35520, 35528, 35568, 
35572, 35574, 35584, 35639, 35640, 35641, 35642, 35644, 35645, 
35650, 35672, 35673, 35675, 35683, 35684, 35685, 35691, 36792, 37333 


35586 (CONF-790415—28) Ultrafine structure of coal deter- 
mined by electron microscopy. Harris, L.A.; Yust, C.S. (Oak Ridge 
National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 8p. 
Dep. NTIS, PC A02/MF AO1. 

979) From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 


The shape and size of pores in two high volatile bituminous 
coals of differing lithotypes have been directly observed by means of 
transmission electron microscope (TEM). The distribution of the 
porosity with respect to their maceral associations were ascertained 
as were the sizes and distributions of the micro minerals. The use of 
stereo pairs reveals the interconnectivity of the pores in micro 
volumes of the macerals indicating a high degree of permeability 
within those regions. The finest porosity was observed in vitrinite 
fragments of both coals and ranged in size from under 2 nm to 20 nm 
in diameter, with the majority in the smaller end of the size range. 
On the other hand, inertinite appears to be the most porous maceral 
and typically contains a broad range of pores from 5 through 30 nm. 
Much of the inertinite is — material varying from fine to 
coarse grained particles with the former corresponding to micrinite. 
Finally, the least porous maceral is exinite which generally appears 
as a featureless material — for the presence of irregular and 
tubular pores thought to be initiated by the catalytic action of 
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minerals. The intimate relationship between exinite and inertinite 
such as exists in durains, where the inertinite contains large amounts 
of fine mineral matter, may therefore promote the generation of 
porosity in exinites. 


35587 (COO—0063-12) Hydrogen bonding in asphaltenes and 

coal. Quarterly report, October 1—December 31, 1978. Li, N.C.; 

Tewari, K.C.; Hara, T. (Duquesne Univ., Pittsburgh, PA (USA). 
t. of Chemistry). Jan 1979. Contract EY-76-S-02-0063. 27p. Dep. 
IS, PC A03/MF AOl1. 

Solvent-refined coal, SRC II process solvent, prepared by 
Pittsburgh and Midway Coal neers from Kentucky No. 9 and 
No. 14 blend bituminous coal, has separated into acid/neutral 
and base fractions. Viscosity, infrared, and proton magnetic reso- 
nance studies are reported on the SRC II (before fractionation), and 
its acid/neutral fraction, and on the interaction of these coal-liquids 
with quinoline and triethylamine. The results obtained with the coal- 
liquids and with several model compounds suggest that ee som 
bonding ee largely phenolic OH to ee a ae 
—O—H...N-, gives rise to | oeagae-poain rd complexes, -0~...* —N-, 
and non- iowa flow of the coal liquids. 


35588 (EPA—600/7-78-063, pp 283-291) Analytical techniques 
and analysis of coal tars, waters, and gases. Sparacino, C.M.; Zwei- 
dinger, R.A.; Willis, S. (Research Triangle Inst., Research Triangle 
Park, NC). Apr 1978. 
From S$ 


um on environmental aspects of fuel conver- 
sion technology; 


ollywood, FL, USA (Sep 1977). 


Although optimization of the methodological schemes pre- 
sented has yet to be finalized, the basic procedures have been shown 
to be practical and can be summarized as follows. Volatiles: method- 
ology consists of collection of volatile components on polymer 
sorbents, transfer to high resolution gc/ms-comp systems for identifi- 
cation, and quantitation. Nonvolatiles-Tars: methodology consists of 
separating tars into groups of chemically similar materials by solvent 
partition. Organic acids are derivatized then analyzed by gc/ms. 
Other groups are further fractionated by hplc using either gpc or 
partition chromatography. Collected subfractions are then analyzed 
by gc/ms or ms. Nonvolatiles-Waters: methodology consists of 
derivatization of extracted material followed by gc/ms analysis. 
Much work remains before the approaches detailed here can be 
considered as complete and final. is particularly true of the tar 
samples. 


alg sag» 78-063, pp 431-446) Volatility of coal and 
its by-products. Kuhn, J.K.; Kidd, D.; Thomas, J. Jr.; Cahill, R.; 
Dickerson, D.; Shiley, R.; Kruse, C.; Shimp, N.F. (Illinois State 
Geological Survey, Urbana). Apr 1978. 
From Sym ——— on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


A number of projects are underway to assess the relationship 
of trace and minor elements to the volatile and residual products 
formed during the eae of coal. Physical and chemical deminer- 
alization of coals shown that, with the exception of organic 
sulfur, all or nearly all of the trace and minor elements are associated 
with the mineral matter. Since the minerals cannot be totally re- 
moved with current commercial cleaning procedures, their volatility 
is as important to coal processing as that of the organic constituents. 
Internal surface area measurements of coals and the chars produced 
upon pyrolysis show that the surface area is at a minimum at 350°C 
to 450°C. At this temperature range, most of the volatile matter has 
been expelled, and the greatest rate of sulfur loss occurs. The surface 
area increases (to the original area) above this temperature until the 
original structure is destroyed at 750°C to 800°C. Six coals were 
pyrolyzed at 450°C and 700°C. Significant losses of some trace 
elements occurred at the lower temperature, whereas only slightly 
increased loss occurred at the higher temperature. Of the elements 
determined, S, In, Cl, Sn, Sb, As, Se, and Hg showed considerable 
volatilization, whereas others such as Cd and Zn exhibited a lesser 
degree of loss. 


35590 (FE—1811-20, pp 3-21) Characterization of coal for open 
cycle MHD power generation system. Diebold, F.E. 1976. 
In MHD power generation research, development, and engi- 
— Quarterly progress report, April—June 1976. 
bani aie | objective of this program is the detailed charac- 
terization of typical Fort Union region coal to assess its applicability 
to and performance in direct coal fired MHD electrical generation 
systems.  Aaguaatiabennt of this objective requires the selection of 
specific coal seams for study and development. It also necessitates a 
progressive sampling technique that permits three dimensional 
chemical mapping of the seam as well as the development of suitable 
sample preparation and sample analysis techniques. Resultant data 
will be compared and coveted with information obtaed from a 
literature search and the — companies. The goal is to provide 
the MHD process designer with the most Senmedienaite fuel engi- 


ERA VOL. 4, NO. 13 


neering information available. The coal properties to be determined 
are as follows: (1) Btu, it moisture, volatile matter, fixed 

, S, H, C, O, N, Cl, and F content; (2) major inorganic 
constituents of the coal ash: Al, Ca, Fe, K, Mg, Na, Si, and Ti; and 


(3) trace elements of the coal ash: Ag, As, B, Ba, Be, Cd, Co, Cr, Cs, 
Cu, Ga, Hg, La, Li, Mn, Ni, P, Pb, Rb, Sb, Se, Sn, Sr, U, V, Zn, and 
Zr. 


35591 (FE—2030-TR10) Measurement of reflectance of coal ma- 
cerals: its automation and Davis, A. (Pennsylvania State 
Univ., University Park (USA). Coal Research Section). Jun 1978. 
Contract EX-76-C-01-2030. 92p. Dep. NTIS, PC A0S5/MF AOl1. 

A prime objective of the Pennsylvania State University's 
DOE program is the characterization of 1,300 samples of U.S. coals. 
Reflectance determination plays a major role in meeting this objec- 
tive, because it is used as an accurate rank index both to select coals 
for testing and to investigate Ly y-behavior interrelationships 
using the Penn State/DO ta Base. Reflectances of coal 
macerals are related to their Bb a and absorptive indices by the 
Beer equation; the refractive index of the medium and the wave- 
length of light need to be specified. Determinations usually are made 
in immersion oil at 546 nm. Properties of vitrinite make it the most 
suitable maceral for these measurements, but the variety of vitrinite 
selected may depend upon the intended application. Vitrinite reflec- 
tance is considered to be dependent upon the degree of aromatiza- 
tion of its structural units. Although some of the earlier investigators 
believed that the reflectance of coals increased in a discontinuous, 
stepped manner as their rank increased, the bulk of assembled data 
suggests that the change is continuous. Some recent results indicate 
that there may be more than one-coalification track for coals with 
different geological histories, resulting in displacement from the 
general trend. Several techniques have been employed to determine 
the optical properties of coal constituents. Usual comparative 
method involves the use of a microscope photometer to compare the 
intensity of light reflected by particles within a polished pellet of 
coal to that of a glass or synthetic mineral standard. Because coal is 
anisotropic it is common to measure either maximum reflectance in 
polarized light or random reflectance in non-polarized light. Various 
eqipment modifications and accessories have been used to improve 
the ease of measuring maximum reflectance. 


35592 a age Review of some physical =a of 
coal characterization, their application in constitution analysis and 
relevance to industrial utilization. Davis, A. (Pennsylvania State 
Univ., University Park (USA). Coal Research Section). Nov 1978. 
Contract EX-76-C-01-2030. 55p. Dep. NTIS, PC A04/MF AOl. 

This report reviews some of the physical methods which have 
been and are being used to characterize coals in the Penn State/ 
DOE program. ese include maceral and reflectance analysis, 
density, various tests of the plastic behavior of coals, Vickers micro- 
hardness, and Hardgrove grindability. The ultimate objective of this 
program is the establishment of interrelationships between coal prop- 
erties and industrial behavior. Any characterization of coal, physical 
or chemical, is likely to be influenced by the petrographic heteroge- 
neity of the particular sample. Further, the behavior of coal during 
pulverization, cleaning, and most industrial uses also depends upon 
the proportions and mode of occurrence of the various organic 
macerals and inorganic minerals. Variability in coal composition and 
behavior which is due to petrographic differences are modified by 
the extent to which the coals have been advanced in rank as a result 
of their thermal histories. Some of the direct methods of measuring 
— hic composition and physical rank parameters are dis- 

tructural parameters such as aromaticity and the ring index 

pee oe derived from certain of the physical constants of coal. The 
thermoplastic behavior of some coals is controlled by both petrogra- 
phic composition and rank. The porosity and a of coals 
affects such properties and processes as methane adsorption and 
drainage, reactivity during gasification, and the production of chars. 
The complexities of coal structure and behavior often have defied or 
complicated absolute quantitative analysis, and much of the conven- 
tional characterization of coal still relies on established empirical 
testing. 


35593 (FE—2278-12) Phase equilibrium and volumetric proper- 
ties of coal-derived fluids. Quarterly report, December 16, 1978— 
March 15, 1979. Robinson, R.L. Jr. (Oklahoma State Univ., Still- 
water (USA). School of Chemical Engineering). 1979. Contract EX- 
76-C-01-2278. 1lp. Dep. NTIS, PC A02/MF AO1. 
The Burnett apparatus was employed to obtain volumetric 
peopery data on the pure substances hydrogen and methane at 
00°C and pressures to 140 atm. These results appear in Tables and 
are compared to literature data. Agreement in compressibility fac- 
tors between this work and literature data is within 0.1%. In the 
— equilibrium study, additional data were obtained on the five- 
ment system described in the previous report. Measurements 
at et °F were obtained over the pressure range from 200 to 2,000 
psia. Results are presented. Precision of these measurements is con- 
sistent with that reported previously for 220°F. Measurements were 
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in progress at 340°F when an electrical short damaged the chroma- 
tographic analysis facility. As a result, the analysis system required 
extensive repair and a recalibration was required. This recalibration 
has been completed and measurements at 340°F are in progress. 


35594 (FE—2316-6) Study of the mineral matter distribution in 
pulverized fuel coals with respect to slag deposit formation in boiler 
furnaces. Interim report, July—September 1977. Austin, L.G.; Essen- 
high, R.H.; Gootzait, E.; Strickler, D.; Moza, A.K. (Pennsylvania 
State Univ., University Park (USA)). Jan 1978. Contract EX-76-S- 
01-2316. 38p. Dep. NTIS, PC A03/MF AOl1. 

Dispersed particles of several minerals were examined under 
the SEM to investigate the effect of particle geometry on x-ray 
counts. Although there was a wide scatter in the results, there was a 
definite trent in the variations of counts with particle size. The 
scatter was reduced by excluding the needle-shaped particles from x- 
ray counts but the results were not accurate enough for quantitative 
work. Some method of corecting for geometric effects will be 
required for measurements on dispersed samples. The effect of a 

reheater for the secondary air on the temperatures of the plug flow 
urnace was investigated. It was found that the preheater can be used 
to provide a modest degee of control of the furnace temperatures. 
Initial slag deposition tests have been carried out using an air-cooled 
stainless steel probe. The slag deposits were found to flake off upon 
cooling. This was believed to be due to the difference in the thermal 
expansion coefficients between the slag and the probe. A new 
systemfor air-cooled probes is being designed. 


35595 (FE—2316-7) Study of the mineral matter distribution in 
pulverized fuel coals with respect to slag deposit formation in boiler 
furnaces. Austin, L.G.; Essenhigh, R.H.; Gootzait, E.; Strickler, D.,; 
Moza, A.K. (Pennsylvania State Univ., University Park (USA)). Apr 
1978. Contract EX-76-S-01-2316. 28p. Dep. NTIS, PC A03/MF 
AOl. 

Four samples of H.V. Bituminous (Upper Freeport, Pennsyl- 
vania), Bituminous (Illinois 6), Sub-bituminous (School, Wyoming), 


and Lignite (Wilcox, Texas) run of mine coals were obtained 
through the Combustion Engineering Company. Polished sections of 
coal particles in barium-containing resins were subjected to matrix 
analysis using manually controlled SEM. Quantitative analysis of 
coal particles was performed by comparing the x-ray intensities of an 
element from the coal particle with the x-ray intensities from the 
same element present in a standard. a the ZAF method for 
fe) 


correcting the measured x-ray intensities for the atomic number, 
absorption and fluorescence factors, weight percemages of the ele- 
ments were obtained. The new computer program has been devel- 
oped and tested which defines the boundary of a coal particle by 
tracing its perimeter and then locates selected test spots. A major 
problem is that one particle may be traced a few times and the 
program gets locked into one particle. Furnace characterization 
tests, at fuel rich conditions, showed the gas temperature is uniform 
over a long region, extending to the lower part of the furnace. 
Influence of ash pellet weight on the contact angle on platinum 
substrates was investigated in the electric furnace using Keystone 
coal ash. The contact angle decreases drastically with time for the 
first 10 to 20 minutes after start of melting and then decreases 
slowly. Both initial and final contact angles decrease with pellet 
weight. 


35596 (FE—2316-8) Study of the mineral matter distribution in 
pulverized fuel coals with respect to slag deposit formation in boiler 
furnaces. Phase 1. Interim report, January—March 1978. Austin, 
L.G.; Shoji, K.; Strickler, D.; Moza, A.K.; Singh, S.N.; Trimarchi, 
T. (Pennsylvania State Univ., University Park (USA). Materials 
Research Labs.). Jun 1978. Contract EX-76-S-01-2316. 22p. Dep. 
NTIS, PC A02/MF AO1. 

Attempts to analyze coal particles using the SEM under 
computer control by using the CESMI program have not been 
successful. This is caused by the magnetic hysteresis of the deflection 
coils which move the beam, the rise time of the electronic amplifiers, 
and the accumulation of negative charge by the sample at the point 
of electron impingement. These problems can be eliminated by 
having the computer make a computer photograph or bit map of the 
sample. The analysis of perimeter, size, etc. is then performed on the 
bit map. The desired, x-ray sample points within a coal particle are 
chosen by the program. This technique is being programmed. The 
measurement of the cold air flow velocity was performed in a plug 
flow furnace. The results confirmed that there is no back-mixing in 
the furnace. The furnace characterization test at 100,000 Btu/h 
confirmed the previous, flat wall temperature distribution. The mean 
compositions of the fly-ash and the slag recovered from the furnace 
were found to be virtually identical. An air cooled, slag deposition 
probe proved unsatisfactory. A new apparatus and technique has 
been developed for studying the adhesion of droplets of slag to a 
cooled substrate. A pellet of coal ash is formed on the end of a Pt 
wire and heated in a small oxygen-methane flame furnace until it 
melts and falls off the wire and onto a substrate of electrically 
controlled temperature. The droplet adheres if the metal is above a 
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critical sticking temperature Ts. If the metal is below Ts, the droplet 
does not adhere. A shear tester and a cai eter to measure 
adhesion forces and contact angles, respectively, were incorporated 
into the system. 


35597 (FE—2692-5) Coal minerals bibliography. Final report, 
June 1977—July 1978. Akers, D.J.; McMillan, B.G.; Leonard, J.W. 
(West Virginia Univ., Morgantown (USA). Coal Research Bureau). 
Jul 1978. Contract EF-77-S-01-2692. 230p. Dep. NTIS, PC All/MF 
AOl. 

In preparing this annotated bibliography for the Department 
of Energy, an extensive review of technical literature was conducted 
so that valuable information on the inorganic portion of the coal 
seams in North America could be organized and presented in a 
report that would be useful to people working in the many areas of 
coal extraction, coal preparation, and coal utilization. The annota- 
tions can only highlight the articles reviewed and not supplant them. 
It is therefore advisable that the reader refer to the source publica- 
tion for more specific information and use this bibliography only as a 
guide in obtaining detailed information concerning coal minerals and 
trace elements. The Coal Minerals Bibliography contains more than 
400 annotations compiled by annotating published articles that inves- 
tigated: (1) the solid inorganic constituents associated with coals; (2) 
the mineral matter and trace elements found within the coal matrix; 
and (3) mineral matter and trace elements found in coal by-products 
produced from coal extraction, a gasification, combus- 
tion, and liquefaction processes. y articles dealing with North 
American coals are included due to the scope and duration of the 
project. After reviewing the available data base on the subject area, 
both manually and by computer, more than 2,000 articles that 
appeared to satisfy the above objectives were identified, acquired, 
and evaluated for degree of relevance to the subject area and value 
to the projected user of this bibliography. Reasons for keeping only 
439 articles in the bibliography are given. 


35598 (SAND—79-7027) Viscosity reduction of coal liquids by 
dissolved carbon dioxide. Yu, A.D.; Orr, F.M. Jr. (Sandia Labs., 
Albuquerque, NM (USA)). Mar 1979. Contract EY-76-C-04-0789. 
48p. Dep. NTIS, PC A03/MF AO1. 

Solubility of carbon dioxide in coal liquids and the viscosities 
of mixtures of coal liquids with CO2 were measured. CO: solubility 
in coal liquids was found to be comparable to its solubility in crude 
oils. It is sufficiently soluble to provide substantial viscosity reduc- 
tions at concentratons below 10 weight percent. Significant precipi- 
tation of heavy hydrocarbon materials was observed during the 
viscosity measurments. 


35599 (TID—28718, pp 3-18) Characterization of coal for open 
cycle MHD power generation system. Task A. Dec 1976. 

In MHD power generation: research, development, and engi- 
neering. Quarterly progress report, October 1—December 31, 1976. 

Work during the first quarter (1 October 1976 to 15 Decem- 
ber 1976) involved the following cateogries: sulfur, chlorine, and 
trace metal method development, routine analysis of coal samples, 
and compiling of the literature study on the interaction of trace 
metals and the environment. The ASTM gravimetric and atomic 
absorption (AA) procedures for determining the sulfur concentration 
in the coal were determined to be inappropriate, primarily due to the 
loss of sulfur in the combustion of the coal sample in the oxygen 
bomb calorimeter. The AA procedure also is plagued by an effect of 
the interaction time between the BaSQ, and the solution. An AA 
procedure for determining the chlorine concentration in the coal 
resulted in values equivalent to that emanating from the ASTM and 
the ion selective electrode procedures. Due to the relative accuracy 
and comparable speed of analysis, the AA procedure is recommend- 
ed. The ARL direct reader technique for trace metals still is under 
investigation. The photographic emission spectrograph procedure 
for trace metals has been established, and data have been generated 
for the Dietz No. 2 coal seam samples. 


35600 Viscosity, calorimetric, and proton magnetic resonance 
studies on coal liquid fractions in solution. Tewari, K.C.; Kan, N.; 
Susco, D.M.; Li, N.C. (Duquesne Univ., Pittsburgh, PA). Anal. 
Chem.; 51: No. 2, 182-185(Feb 1979). 

Two coal liquid products derived from the same Kentucky 
hvAb coal have been separated into toluene-insoluble, asphaltene, 
and pentane-soluble heavy oil fractions. Viscosity and calorimetric 
studies are reported of the interaction between heavy oil and asphal- 
tene (A) and its acid/neutral (AA) and base (BA) components in 
solvent benzene. The increase in viscosity and molar enthalpy of 
interaction, AH®, in the order BA > A > AA, correlates well with 
the proton magnetic resonance downfield chemical shift of the OH 
signal of o-phenylphenol, as a function of added asphaltene (A, AA, 
BA) concentration in solvent CS2. The results suggest that when 
asphaltene and heavy oil are present together, hydrogen-bondin 
involving largely phenolic OH, is one of the mechanisms by which 
asphaltene-heavy oil interactions are achieved and, in part, is respon- 
sible for the viscosity increase of coal liquids. 4 figures, 3 tables. 
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35601 Commercial evaluation of coking coal from bore core data. 
Bateman, K.W. ; Coulter, W.N. (Utah Development Co., Brisbane, 
Australia). pp 134-144 of Coal borehole evaluation. Victoria, Austra- 
lia; Australasian Institute of Mining and Metallurgy (1977). 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

The commercial evaluation of coking coal from bore core 
data begins with a technial evaluation of the coal properties affecting 
coke quality. Methods currently used for prediction of coke proper- 
ties from coal analysis are illustrated but in each case accuracy of 
measurement and prediction should be clearly understood. It is 
sugested that coal be initially valued from coking properties (base 
value) and adjusted for chemical properties (merit value). Final 
evaluation of coal can only take place as coke in the blast furnace 
where the coke is assessed under high temperature operating condi- 
tions. The commercial value of a particular coking coal will depend 
= many additional factors other than the technical properties. 7 

erences. 


35602 South Australian coals and their troublesome impurities. 
Coleman, J.R.; Bosio, M.; Lindner, E. pp 159-169 of Coal borehole 
evaluation. Victoria, Australia; Australasian Institute of Mining and 
Metallurgy (1977). 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

South Australian coals are all low in rank and geenerally poor 
in quality, with difficult combustion characteristics. deposits to 
be developed in the future will have worse characteristics than those 
used in the past and will extend combustion technology to its limits. 
The authors discuss the combustion and other characteristics of 
these fouling South Australian coals, and describe drilling, sampling 
and analysis that must be performed to ascertain coal’s suitability for 
steam generation and to determine the parameters for boiler design. 


35603 Coalification scale. Ammosov, I.1.; Eremin, I.V.; Kalmy- 
kov, G.S. Probl. Geol. Nefti; 2: 158-174(1971). 

A coalification scale described in 1971 with 35 references uses 
reflection from vitrinite in oil immersion as the basic parameter. The 
reflection index of vitrinite in air is recommended as a parallel 
control parameter. The suggested scale can be used in oil and coal 
geology, and in chemical and technical studies, as well as for grading 
coal and for classification purposes. The relation between the degree 
of coalification and such chemical and physical properties as maxi- 
mum humidity, density, microhardness, and relative electrical resis- 
tance, is discussed. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 35621, 36936, 37481 


35604 (CONF-790405—10) State of the art of high-temperature, 
high-pressure gas filtration and desulfurization. Meyer, J.P.; Edwards, 
M.S. (Oak Ridge National Lab., TN (USA)). 1979. Contract W- 
7405-ENG-26. 24p. Dep. NTIS, PC A02/MF AOI. 

From AICE meeting; Houston, TX, USA (1 Apr 1979). 

In order to ensure optimum operating efficiencies for com- 
bined-cycle electric generating systems, it is necessary to provide gas 
treatment equipment capable of operating at high temperatures, 
>540°C (>1000°F), and high pressures, >1 MPa (>10 atm abs). 
This equipment, when assembled in a process train, will be required 
to condition the inlet stream entering a gas turbine to suitable levels 
of gas purity (removal of particulate matter, sulfur, nitrogen, and 
alkali metal compounds) so that it will be compatible with both 
environmental and machine constraints. In this work, a survey of the 
available and developmental equipment for the removal of particu- 
late matter and sulfur compounds has been conducted. In addition, 
an analysis has been performed to evaluate the performance of a 
number of alternative process configurations in light of the overall 
system needs. Results from this study indicate that commercially 
available, reliable, and economically competitive hot-gas cleanu 
equipment capable of conditioning raw product gas to the levels 
required for high-temperature turbine operation will not be available 
for some time. 


35605 (EPA—600/7-78-063, pp 152-165) Flue gas sampling 
during the combustion of solvent refined coal in a utility boiler. 
Koralek, C.S.; May, V.B. (Hittman Associates, Inc., Columbia, MD). 
Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


Solvent-Refined Coal was burned in a commercial utility 
boiler. Flue gas samples were collected using EPA-5, ASME, and 


Source Assessment pling System (SASS) trains and grab sam- 
pling methodologies. Results of available analyses are reported. 
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35606 (EPA—600/7-78-063, pp 424-430) Control technology de- 
velopment for fuel conversion system wastes. Bostwick, L.E. (Pullman 
Kellogg, Houston, TX). Apr 1978. 


From oe on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


Pullman Kellogg's contract with the Environmental Protec- 
tion Agency concerns control technology development for fuel 
conversion system waste utilization and disposal, for coal storage, 
preparation, and feeding, and for wastewater treatment. The pro- 
gram includes assessment of available and developing control tech- 
nology as applied to fuel conversion effluents/emissions/wastes and 
relationship to present and proposed environmental regulations, con- 
tinues with theoretical and experimental development of promising 
alternate control technologies, then concludes with an overall com- 
parative analysis of all technologies and an engineering design and 
cost estimate for those control methods judged to be appropriate for 
integration into conversion system flow schemes. 


35607 (EPA—600/7-78-063, pp 447-460) Treatment of phenolic 
wastes. Klemetson, S.L. (Colorado State Univ., Fort Collins). Apr 
1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


The treatment of phenolic compounds from coal gasification 
plants using ultrafiltration and hyperfiltration is presented. Dynami- 
cally formed hydrous zirconium(IV) oxide membranes on several 
types of supports were the focus of the investigation. The = 
variations of 6.5 to 11, pressure variations of 250 to 1000 psig (1724 
to 6895 kPa) and concentration variations of 1 to 400 mg/l were 
examined. Phenol reductions greater than 95% were obtained with 
several membranes, and flux rates were greater than 100 gpd/sq ft 
34.08 cu m/day/sq m). 


35608 (EPA—600/7-78-063, pp 461-486) Composition and biode- 
gradability of organics in coal conversion wastewaters. Singer, P.C.; 
Pfaender, F.K.; Chinchilli, J.; Lamb, J.C. III. (Univ. of North 
Carolina, Chapel Hill). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


An attempt has been made to determine the chemical charac- 
teristics of byproduct wastewaters from coal gasification and coal 
liquefaction processes. Approximately 60-80% of the total organic 
carbon appears to be phenolic in nature, consisting of monohydric, 
dihydric, and polyphenols. The remainder of the organic material 
consists of mono- and polycyclic nitrogen-containing aromatics, 
oxygen- and sulfur-containing heterocyclics, polynuclear aromatic 
hydrocarbons, and simple aliphatic acids. The composition of the 
wastewaters appear to be relatively uniform, especially with respect 
to the phenolic constituents, regardless of the specific process tech- 
nology and type of feed employed. At the concentrations 
reported, the discharge of these wastewaters would have an adverse 
impact on aquatic life and, as a result, a significant degree of 
wastewater treatment is necessary. While aerobic biological process- 
es appear to be among the methods of choice for treating these 
wastewaters, the following types of information are required in 
order to assess the biological treatability of these coal conversion 
wastewaters and to develop suitable design and operating guidelines: 
(a) an assessment of the biodegradability of the constituent com- 
pounds; (b) biokinetic information describing the rate at which 
degradation of the constituents takes place; (c) the concentration 
levels at which microbial degradation of the constituents is inhibited; 
and (d) how the constituents will behave in a composite mixture 
representative of coal conversion wastewaters. In view of the pauci- 
ty of information available regarding the microbial degradation of 
many of the constituents identified in coal conversion wastewaters, 
an experimental program to provide such information is underway. 


35609 (EPA—600/7-78-063, pp 487-505) Biological treatment of 
coal conversion condensates. Wei, I.W.; Goldstein, D.J. (Water Puri- 
fication Associates, Cambridge, MA). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


Biochemical oxidation is an important way to remove organic 
contamination from foul condensates in coal conversion plants. The 
design considerations are discussed; oxygen is recommended in 
 Senpenga to air, and a test with mutated bacteria is recommended. 

eactor configurations are also discussed. When the organic con- 
tamination is high, the use of oxygen requires forced cooling and a 
combined cooling tower/trickling filter is suggested for the test. 
Preliminary plant designs are given for two situations in a Hygas 
plant: one when lignite is fed and one when a bituminous coal is fed. 
Among the three preliminary designs described, the ATF-HPOAS 
System appears to be the most cost-effective and energy-effective for 
treating high-strength wastes, such as those from Hygas plants using 
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lignite feed. With bituminous coal feed the BOD concentration will 
be much smaller, and the cooling of mixed liquor from step 1 of the 
HPOAS becomes unnecessary. The use of HPOAS may be preferred 
to AAS where oxygen is also utilized in the coal conversion process. 
The use of mutated bacteria and experimenting with ATF are 
recommended for future pilot tests. 


35610 (EPA—600/7-78-063, pp 506-518) Solubility and toxicity 
of potential pollutants in solid coal wastes. Griffin, R.A.; Schuller, 
R.M.; Suloway, J.J.; Russell, S.A; Childers, W.F.; Shimp. N.F. 
(Illinois State Geological Survey, Urbana). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


Chemical and mineralogical characteristics of a LURGI gasi- 
fication ash and an H-coal liquefaction residue are related to chemi- 
cal solubility at several pH’s and to biological toxicity of aqueous 
supernatant solutions. Chemical analyses were performed for some 
60 constituents. The major constituents in the solid residues were Al, 
Ca, Fe, K, and Si. Large quantities of Mg, Mn, Na, S, and Ti and 
significant quantities (10 to 1000 ppm) of trace metals were also 
present. The minerals detected in the solid wastes are described, 
including a discussion of the chemical reactions of some minerals 
during the gasification or liquefaction process. Of the approximately 
60 chemical constituents measured in the raw LURGI ash, only 15 
were found to be soluble enough to excede recommended water 
quality levels, even at pH values as low as 3. Six of these constituents 
- Al, Cr, Co, Cu, Fe, and Zn - exceeded the recommended values for 
natural waters only when the pH was quite acid. Over the pH range 
3 to 10, the remaining nine - B, Ca, Cd, K, Mn, NH,, Pb, SOx, and 
Sb - exceeded the recommended levels in all solutions. These 9 are 
thought to pose the highest potential pollution hazard. The results of 
96-hr static bioassays indicated that the water-soluble constituents in 
equilibrium with the wastes were not acutely toxic to young fathead 
minnows at near-neutral pH’s (7.0 to 8.5); however, in both the high- 
and low-pH solutions all the minnows died. Mortality may have 
been the combined result of pH and total ion content. Further 
studies of the causes of the fathead minnow mortality are being 
conducted. 


35611 (EPA—600/7-78-063, pp 519-527) Applicability of coke 
plant water treatment technology to coal gasification. Parsons, W.A. 
(Authur G. McKee and Co., Cleveland, OH); Nolde, W. Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


Historically, some of the most profound early waste treatment 
research was performed in Europe on liquors from coke and gas 
plants. These studies demonstrated that wastewater technology de- 
veloped for coal gas, producer gas, and by-product coke plants was 
transferable. It follows that much of wastewater treatment technol- 
ogy developed recently for by-product coke plants will be transfer- 
able to tar-producing coal gasification processes. It is expected that 
the development of virgin wastewater treatment technology will be 
required for coal gasification processes that operate under tar-free 
conditions. Activated sludge technology is adaptable to treatment of 
condensates from tar-producing coal conversion processes. The ap- 
plication of the data base available from coke plant waste treatment 
will reduce a research project to a developmental project at a vast 
saving in time and effort. Coal condensates may be deficient in trace 
element nutrients such as prosphorous, magnesium, and potassium. 
Evaluation of nutrient adequacy is recommended in developmental 
studies. Effluent polishing by dissolved air flotation is worthy of 
consideration inasmuch as the process is more capable of handling 
slugs of suspended solids than are filters. In addition, the float 
separated from the flotation process is a concentrate rather than a 
dilute filter backwash. Preliminary absorption of halides is a concept 
that has potential for ne water management at coal gasifica- 
tion facilities. The separation of a low volume, high salt concentrate 
would reduce disposal problems and increase the feasibility of water 
reuse. 


35612 (EPA—600/7-78-063, pp 528-534) Future need and impact 
on the particulate control equipment industry due to synthetic fuels. 
Bush, J. (Research—Cottrell, Inc., Bound Brook, NJ). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


The growing demand for coal conversion processes requires a 
concurrent assessment of the equipment and systems needed for the 
control of discharge pollutants entering the environment. The partic- 
ulate control equipment industry will be affected by the increased 
coal consumption, by the advanced processes being developed, and 
by the limitations of existing collection systems. This paper presents 
an extrapolation of the total energy growth in the United States, its 
impact for coal consumption, and the need for particulate control in 
each process. Process control conditions are examined to show 
whether existing equipment designs are adequate and to show where 
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new and developing designs are needed. The future presents a 
continuing demand for particulate control with pe? emphasis on 
fine particulate collection and with new control conditions for the 
advanced coal processes that are expected to be commercialized by 
1985. 


35613 (FE—2496-24) Analysis of RA-21 effluent data: GFERC 
slagging fixed bed gasifier. Fillo, J.P.; Massey, M.J. (Carnegie-Mellon 
Univ., Pittsburgh, PA (USA). Environmental Studies Inst.). Nov 


1978. Contract EX-76-S-01-2496. 36p. Dep. NTIS, PC A03/MF 
AOl. 


In view of the results of the present study, the need for 
preservation of GFERC aqueous condensates should be systemati- 
cally evaluated for most measured species. Degradation of cyanide 
and sulfur species is significant in GFERC wastewater and indicates 
a clear need for sample preservation in the future. Results of studies 
for COD, TOC and phenolic compounds are inconclusive, but 
require assessment due to apparent negative biases introduced by 
preservation. Significant quantities of most aqueous effluent species 
are produced by the slagging fixed bed gasifier, most notably cya- 
nide, thiocyanate, sulfur, ammonia and phenolic yg onge Accu- 
rate characterization requires the incorporation of fully validated 
preservation and analytical procedures. Current GFERC procedures 
for thiocyanate and sulfur species need development work due to 
interferences caused by the presence of oils and tars in the spray 
washer system. Careful evaluation should be made of the character- 
ization of effluent production utilizing the existing spray washer 
system. End-of-run composite sampling is inadequate for character- 
ization of effluent species known to degrade in aqueous solution. 
Spray washer effluent removal efficiencies are fair for cyanide and 
poor at best for sulfur species. Characterization of gas streams 
entering and leaving the spray washer must be performed on a 
regular basis to fully establish the fate of effluent constituents having 
partial solubilities in water (e.g., HCN, HeS). Care should also be 
taken in the production of wastewater for treatability studies to 
account for effects of degradation and dilution in the establishment 
of initial wastewater conditions. 


35614 (FE—2496-36) Determination of cyanide levels in Hygas 
wastewater. Luthy, R.G.; Pochan, M.J. (Carnegie-Mellon Univ., 
Pittsburgh, PA (USA). Environmental Studies Inst.). Jun 1978. Con- 
tract EX-76-S-01-2496. 19p. Dep. NTIS, PC A02/MF AO1. 

The CN~/S/sup =/ reaction in Hygas raw quench water is 
rapid, causing significant sample degradation. If all of the S/sup =/ 
is not precipitated from the solution immediately, true CN™ levels 
are lost. Time becomes a critical factor in the handling of samples. 
As fast as practical, pH should be raised and the S/sup =/ precipi- 
tated to ensure a successful preservation. The S/sup =/ precipitate 
may remain in the sample if immediate filtration is not practical. 
Excesses of the precipitating solution may be used to ensure com- 
plete removal of S/sup =/ without requiring a HAc/PbAc paper 
check for free S/sup =/ on each sample. Because of the severe 
buffering of the Hygas water samples by dissolved CO. and NHs, 
adjusting the sample pH is difficult. It is recommended that solid 
NaOH pellets be used in place of NaOH solution to avoid unneces- 
sary sample dilution. Care should be taken to ensure that the sample 
PH is indeed 12 to prevent losses of HCN by volatilization. 


35615 Fly ash from brown coal - application possibilities in road- 
building. Marcinkowski, S.A. Braunkohle; 30: No. 5, 133-137(May 
1978). (In German). 

A considerable quantity of slag and fly ash is produced in 
brown coal power stations. While the ash produced in hard coal 
power stations can be used industrially on a large scale, the possibili- 
ties for an economical use of brown coal ash still have to be 
examined in more detail. An institute for structural material technol- 
ogy of a Polish Engineering College has determined after detailed 
studies that brown coal ash can be used in road-building. As a result 
around 30 to 35% of cement by weight can be saved. Overviews of 
the composition of brown coal fly ash ar presented in table form 
along with laboratory results. 


35616 Particle chromatographic separation of coal fly ash. Kane, 
R.P.; Wilcox, W.R. (Clarkson Coll. of Tech., Potsdam, NY). Sep. 
Sci. Technol.; 13: No. 7, 565-572(1978). 

Attempts were made to totally separate the 13 types of 
particles in a coal fly ash. While a considerable separation was 
obtained, it was far from complete even with optimal operating 
conditions. The best resuls were obtained with camphor as the host 
material in the tilt rotating zone melting technique with a tube 
rotation rate of 25 rpm and a tube tilt angle of 30° to the horizontal. 
Additional zone passes improved the separation only slightly. The 
zone travel rate at which each particle type was trapped, and the 
length over which each type was trapped, both increased as the tube 
rotation rate was increased and as the tilt angle was decreased. If a 
bubble contacted the interface a horizontal operation, the trap- 
ping occurred at significantly lower freezing rates and the separation 
was considerably worse. The smaller particles were trapped at lower 
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freezing rates than larger particles. Naphtalene and biphenyl proved 

to be poor hosts because of extensive bubble formation at the 
interface during zoning. Particles were trapped at impractically low 
freezing rates with Salol. 


35617 Dairyland co-op testing fly ash in several agricultural 
applications. Ash at Work; 10: No. 1, 4(1978). 

Study shows that fly ash from Western sub-bituminous coals 
react quickly in acid soil. 


35618 Air pollution control: solid and liquid waste disposal conse- 
quences. Lamantia, C.R.; Lunt, R.R. (Arthur D. Little, Inc., Cam- 
— MA). pp 355- 370 of Chemical engineering in a changing 
world. Koetsier, W.T. (ed.). New York, NY; Elsevier Scientific 
Publishing Company (1976). 

From Plenary sessions of the first world congress on chemical 
engineering; Amsterdam, Netherlands (28 Jun 1976). 

Most air pollution control problems have the potential for 
cross-media or secondary pollution effects; that is, air pollution 
control systems usually produce solid- and/or liquid-waste streams. 
These must then usually be treated to produce either a —- 
marketable byproduct or two permit disposal in accordance with 
applicable local restrictions. Thus, the selection and design of an air 
pollution control system must take into account the applicable 
restrictions andthe costs which arise from the handling of these solid 
and liquid wastes. Optimization can only be pursued in terms of the 
total system. Some of the ee = — problems that are 
encountered in dealing with a msequential solid- and 
liquid-waste streams are identified. new colleningioe are discussed 
that can be anticipated for dealing with those challenges. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 35528, 35530, 35605, 35606, 
35660, 37455, 37480, 37493 


35619 (CONF-790415—23) Aromatic nitrogen compounds in 
fossil fuels: a potential hazard. Ho, C.H.; Clark, B.R.; Guerin, M.R.; 
Ma, C.Y.; Rao, T.K. (Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 12p. Dep. NTIS, PC A02/MF AOl. 


1979) 


From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 


To achieve energy independence in the United States, con- 
verting coal to oil or extracting oil from shale will be required. 
Before commercial scale fossil fuel conversion facilities become a 
reality, chemical and biological studies of currently available synfuel 
samples derived from coal or shale are urgently needed in order to 
determine what the potential health problems, such as from occupa- 
tional exposure, might be. Aromatic nitrogen compounds such as 
basic aza-arenes, neutral aza-arenes, and aromatic amines are consid- 
ered environmentally important and several members of these classes 
of compounds possess biological activity. For example, 
dibenz(a,h)acridine, 7 H-dibenzo(c,g)carbazole, and 2-naphthyla- 
mine, are well known as carcinogens. The methods used to isolate 
the basic aromatic nitrogen compounds and neutral aza-arenes from 
one shale oil and one coal-derived oil are discussed. The mutagenic 
activities of these fractions, based on the Ames Salmonella typhimur- 
ium test, are compared. 


35620 (COO—2726-5) Environmental impact of coal ash on tri- 
butary streams and nearshore water or Lake Erie. Final report. Wood, 
K.G. (State Univ. Coll., Fredonia, NY (USA)). Aug 1978. Contract 
EY-76-S-02-2726. 73p. Dep. NTIS, PC A04/MF AOi. 

The environmental impact of coal ash dis’ at a landfill 
site in north-central Chautauqua County, New York was studied 
from June 1975 through July 1977. Water samples taken from wells, 
ponds, and streams at 67 sites were analyzed for specific conduc- 
tance, pH, alkalinity, arsenic, calcium, cadmium, chloride, chromi- 
um, copper, iron, magnesium, manganese, potassium, selenium, 
sodium, sulfate and zinc. Evidence suggests that ponds at the landfill 
were high in Ca, Fe, Mg, Mn, and SO, compared to control pands. 
A stream adjacent to the site contained greater Mn (207 ug/1) and 
SO, (229 ppm) than control streams. Shallow alkaline test wells in 
the landfill had elevated As, Ca, and Se. Acid-neutral test wells had 
elevated As, Ca, Cr, Mg and Mn. Household wells in the vicinity of 
the landfill showed no evident contamination from the landfill. 
Average iron concentrations in the biota were tripled, and manga- 
nese concentrations doubled in biota affected by the coal ash dump. 
However, any effects of the disposal area on the distribution of the 
biota could not be separated from effects of varying environment 
factors such as water movements, substrate composition and food 
availability. No harmful effects could be demonstrated on the biota 
in the creek which flowed past the disposal area. 


35621 (EPA—600/7-78-063) Environmental aspects of fuel con- 
version technology. III. Ayer, F.A.; Massoglia, M.F. (comps.). (Re- 
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search Triangle Inst., Research Triangle Park, NC (USA)). Apr 
1978. 550p. (CONF-7709162—). NTIS. 
From Symposium on environmental as 
sion agp ollywood, FL, USA (Sep 1977) 
This report covers EPA’s third = toatl on the environ- 
mental aspects of fuel conversion technology. The sym: ae was 
pen ath ym Hollywood, Florida, September 13-16, 1977. Its main 
objective was to review and discuss environmentally related infor- 
mation in the field of fuel conversion technology. Specific topics 
were program approach, environmental assessment, and control 
technology development. Thirty-four papers have been entered indi- 
vidually into the data base. (LTN) 


35622 (EPA—600/7-78-063, pp 53-75) Development of multime- 
dia environmental goals (MEG’s) for pollutants from fuel conversion 
processes. Kingsbury, G.L. (Research Triangle Inst., Research Tri- 
angle Park, NC). Apr 1978. 

From ag a on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


ts of fuel conver- 


This presentation highlights the progress to date in develop- 
ing a systematic approach to describe multimedia environmental 
goals for chemical substances associated with fuel conversion proc- 
esses. Discussion will focus on (1) the various t of information 
pertinent to environmental goals and available for a multiplicity of 
potential chemical contaminants and (2) models designed to incorpo- 
rate available data in the prediction of permissible ambient or emis- 
sion concentrations for each substance. The validity of combining 
various models in order to assign priorities or to compare we 
different toxicants based on their respective environmental goals wi 
be addressed. Comments on future work directed toward refinement 
and expansion of the methodology will also be included. 


35623 (EPA—600/7-78-063, pp 76-94) Non-site-specific test 
plan. Bombaugh, K.J. (Radian Corp., Austin, TX). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


An environmental assessment of a fuel conversion technol- 
ogy, such as Low-Btu Gasification, requires a test plan that address- 
es all areas of that technology. Such a plan cannot be site-specific 
since it must be applicable to the many processes and varied oper- 
ations within the technology. The plan must therefore be broad in 
scope. However, it must also be specific in content so that it will be 
applicable to the needs and problems of an actual test. To meet this 
requirement, a non-site-specific test plan manual has been developed 
for use with low-Btu coal gasification. The manual provides basic 
information and procedural guidelines for the preparation and imple- 
mentation of environmental assessment test plans. It defines four 
basic operations in test plan development: an engineering analysis, 
the definition of test purpose and test method, the selection of 
sampling methods, and the selection of analysis methods. ‘i hasis is 
placed on the development of the test method which involves 
defining the test’s requirements and relating these requirements to 
the available information sources to formulate a practical test plan. 
The presentation provides a description of a non-site-specific test 
plan and shows how the plan can be used for a site-specific test. 


35624 (EPA—600/7-78-063, pp 95-104) Organic analysis for 
environmental assessment. Johnson, L.D.; Merrill, R.G. (Environ- 
mental Protection Agency, Research Triangle Park, NC). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


A survey analysis approach for organic materials is presented. 
The scheme presented is relatively simple and inexpensive, yet 
produces useful information which can be utilized to decide whether 
more sophisticated and expensive methods are justified. A selection 
of Level 1 data from environmental samples is presented. A brief 
discussion of Level 2 analysis techniques is also included. Environ- 
mental assessment is a formidable task, technically difficult, and 
extremely expensive. In order to help maximize the information gain 
of such programs and to minimize the costs, special approaches have 
been developed to sampling and analysis programs for environmen- 
tal assessment. This paper discusses one eon of such an approach: 
organic analysis employed in Level 1 of an environmental assess- 
ment. 


35625 (EPA—600/7-78-063, pp 105) Environmental aspects of 
fossil energy demonstration plants. Johnson, J.C. (Energy Research 
and Development Administration, Washington, DC). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


This paper describes the environmental activities undertaken 
in conjunction with Fossil Energy's demonstration plant program. 
These activities address key environmental problems generic to any 
Fossil Energy demonstration plant: resource limitations (e.g., water 
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availability); socio-economic impacts (e.g., housing shortages); new 
and potentially harmful pollutants; existing and future environmental 
aaah. The paper defines three developmental phases of demon- 
stration plants: preliminary and detailed plant engineering; plant 
construction; and plant operation, testing, and evaluation, since 
specific environmental activities occur at each phase. During Phase I 
enironmental activities include the preparation of site specific envi- 
ronmental impact assessments and/or environmental impact state- 
ments, development of environmental control strategies, design of 
environmental monitoring and control systems, compilation and 
review of public comments, and securing of necessary permits. 
During the design phase data describing ambient environmental 
conditions at prospective sites are also collected. During Phase II 
environmental monitoring and control systems are constructed for 
inclusion in the demonstration plant. Ambient air and water quality 
data are collected to assess the impacts of construction on the local 
environment. Worker health and safety surveillance programs are 
established, and potentially hazardous plant areas are pinpointed. A 
comprehensive program to monitor air emissions, water effluents, 
and worker health and safety is implemented during Phase III. A 
comparison of air and water monitoring data with background 
ambient data collected during Phase I will allow changes in the local 
environment to be assessed. Data also are collected to ensure compli- 
ance with environmental standards, and tests are carried out which 
will lead to improvements in environmental control technology. 


35626 (EPA—600/7-78-063, pp 113-129) Environmental re- 
search related to fossil fuel conversion. Rausa, G.J. (Environmental 
Protection Agency, Washington, DC). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; samlberd FL, USA (Sep 1977). 


The taxonomy of environmental research developed by the 
CEQ-OMB Interagency Working Group on Health and Environ- 
mental Effects of Energy Use is used to convey the ongoing envi- 
ronmental research related to conversion of solid fossil fuels to 
liquids and/or gases. The inventories of activities in the interagency 
(pass-thru) program and in the base programs of the contributing 
agencies is discussed. Research for all modules of the fuel cycle is 
addressed. As a consequence, some research which is generally 
applicable to all fossil fuel cycles is included in the discussion. 


35627 (EPA—600/7-78-063, pp 133-143) Low-Btu gasification— 
environmental assessment. Corbett, W.E. (Radian Corp., Austin, 
TX). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


Radian Corporation is under a 3-year contract to EPA to 
te 30 a comprehensive environmental assessment of low-Btu gasi- 
cation and its utilization. The scope and current status of Radian’s 


effort on this program as well as a general summary of the results 
achieved to date are presented. Radian’s technical activities have 
fallen into three general task areas: environmental assessment, data 
acquisition, and program support. To date, the bulk of the program 
effort has been expended in compiling and assessing current data on 
low-Btu gasification process technology and its related environmen- 


tal impacts. As part of this effort, a data base containing over 10,000 
articles and contact reports has been compiled and assessed. Concur- 
rently, a significant effort has been directed toward making arrange- 
ments for conducting environmental tests at operating gasification 
plants both in this country and abroad. The candidate commercial 
test sites being considered in this country are all equipped with fixed- 
bed, air-blown, atmospheric pressure gasifiers. Efforts to expand the 
range of gasifiers and coal types tested have led to a consideration of 
ERDA-sponsored as well as overseas facilities as candidate test sites. 
While final arangements for site testing activities are not yet com- 
plete, future program effort is expected to be concentrated in the 
area of acquiring and analyzing environmental test data. 


35628 (EPA—600/7-78-063, pp 144-151) High Btu gasification 
environmental assessment: work status and plans. Murray, C.F.; 
Ghassemi, M. (TRW, Inc., Redondo Beach, CA). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


This recently initiated 3-year study is aimed at environmental 
assessment of high-Btu coal gasification, including identification of 
the control technology needs for the industry. The effort consists of: 
(a) evaluation of existing processes and environmental data and the 
data being generated by other EPA/ERDA contractors working in 
related areas; (b) acquisition of supplementary data through sampling 
and analysis of process/waste streams at selected gasification facili- 
ties; and (c) environmental assessment and necessary process engin- 
eeering support studies. The program activities fall into three work 
areas: Environmental Assessment, (Field) Data Acquisition, and 
General Program Support. Most of the effort to date has been in 
connection with Acquisition and Analysis of the Data Base, and Site 
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Locations and Information. A large number of pertinent background 
documents have been acqui Nine gasification processes have 
been selected for detailed analysis. A modular approach has been 
chosen for analysis and presentation of data on gasification, gas 
treatment, pollution control, and integrated facilities. Draft gasifica- 
tion data sheets have been prepared for six of the nine Fe peer 
considered. Preliminary discussions have been held with ERDA and 
a numer of rte) gwieg developers to enlist their cooperation in 
identifying potential sites for environmental sampling and in arrang- 
ing for such sampling. 


35629 (EPA—600/7-78-063, pp 166-190) Environmental and en- 
gineering evaluation of the Kosovo Coal Gasification Plant, Yugosla- 
via. Salja, B.; Mitrovic, M. (Kombinat Kosovo, Obilic-Pristina, Bel- 
grade, Yugoslavia). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


Within the range of operations of the program on Scientific- 
Technological Cooperation between the United States and Yugoslav 
Governments, EPA has initiated investigations in Yugoslavia. Yugo- 
slavia harbors substantial .Y reserves that are primarily used for 
electric power generation. In addition, great efforts are devoted to 
the development of an extremely adequate and economical technol- 
ogy for lignite processing. In Obilic, near Pristina, a commercial 
plant has been erected and put on stream for gas production from 
Kosovo lignite according to the Lurgi Process. This paper outlines 
the research program carried out in the plant for the production of 
gas under pressure with a net heating value of 3600 kcal/m*N on the 
basis of lignite dried by the Fleissner Process. The plant consists of 
six Lurgi gasifiers, each 3.6 m in diameter. The annual output is 480 
mil m*N of clean gas. The research program includes process 
description (ratio of masses and composition of major charges and 
output streams; description of measurement points; sampling; analy- 
sis and identification of major and minor pollutants; evaluation of 
resulting data and methods used in the investigations; determination 
of the amounts of individual pollutants; preparation of gasification 
process thermal balance and preparation of sulphur material balance. 
Analysis and identification of pollutants is performed on emissions 
discharged into the atmosphere, waste waters, and solid residues of 
the gasification process (dust, slurry, and slag). Three ambient sam- 
ples are also analyzed. In addition, the paper indicates the problems 
encountered during the conversion of low-heating value Kosovo 
lignite into gaseous fuel by the Lurgi Process. 


35630 (EPA—600/7-78-063, pp 191-207) Fate of pollutants in 
industrial gasifiers. Page, G.C. (Radian Corp., Austin, TX). Apr 
1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


There is currently a wing interest in using low-Btu gas 
produced from coal as a combustion fuel for industrial boilers, kilns, 
and furnaces. The Environmental Protection Agency has initiated a 
comprehensive assessment program to evaluate the environmental 
impacts associated with this growing technology. The purpose of 
this paper is to present the current data on the fate of pollutants from 
industrial gasifiers used to produce low-Btu combustion gas from 
various types of coal. The two gasification systems considered use 
atmospheric, fixed-bed, single-stage gasifiers; one produces a hot gas, 
the other a cooled or quenched low-Btu gas. Data on the fate of 
sulfur and nitrogen species, organics, trace elements, and particulate 
matter are presented. Analyses of these data indicate that: (a) 81 to 
97% of the coal sulfur can be converted to HeS and COS in low-Btu 
gas produced from high volatile bituminous coals and lignite, (b) the 
amount of NO/sub x/ formed by combusting low-Btu gas should be 
lower than direct-firing of coal; however, there may be a potential 
for incomplete combustion of NHs and HCN in the low-Btu gas, (c) 
there are small amounts of organics in the gasifier ash and cyclone 
dust (20 to 380 ppm, respectively); however, quench liquors will 
contain high concentrations of organics consisting primarily of phen- 
ols, (d) from trace element analysis of the gasifier ash, cyclone dust, 
quench water, and by-product tar, the cyclone dust had the highest 
amounts of Pb, Se, As, and Fl while the by-product tar was highest 
in Hg, and (e) the physical and chemical characteristics of the 
particulate matter entrained in the low-Btu gas are highly dependent 
on coal type and gasifier operating parameters. 


35631 (EPA—600/7-78-063, pp 208-219) Liquefaction environ- 
mental assessment. Emerson, D.B. (Hitman Associates, Inc., Colum- 
bia, MD). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


Part of Hittman Associates environmental assessment of coal 
liquefaction processes has been the development of functionally 
discrete unit modules, composed of an aggregation of unit process 
operations. This paper presents an overview of the current liquefac- 
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tion process technology and applicable control technology based on 
the unit module approach. Eleven unit modules are developed 
including: Coal Preparation, Hydrogenation, Pyrolysis/Hydrocar- 
bonization, Hydrotreating, Catalytic Synthesis, Supercritical Gas 
Extraction, Phase tion, Fractionation, Acid Gas Removal, 
Hydrogen/Synthesis Gas Generation, and Auxiliaries/Utilities. 


35632 (EPA—600/7-78-063, pp 220-241) Program for paramet- 
ric evaluation of pollutants from a tory gasifier. Cleland, J.G. 
(Research Triangle Inst., Research Triangle Park, NC). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


Pollutants from gasification processes are being evaluated 
utilizing a small semibatch reactor. Emphasis is placed on analyzing 
the production of trace contaminants, especially those presenting 
potentially pronounced toxic or carcinogenic hazards. Research is 
progressing in three phases: (1) chemical screening analyses of the 
scope of pollutants produced; (2) evaluation of controlling reactor 
parameters to reduce specific compounds, and (3) reactor kinetics 
studies of first-priority a. Design and construction of the 
reactor facility and initi line tests have been completed. 


35633 (EPA—600/7-78-063, 3, Pp 242-265) Gasification process/ 
environmental characterization from pilot plant data. Nakles, D.V.; 
Massey, M.J. (Carnegie—Mellon Univ., Pittsburgh, PA). Apr 1978. 

From —— on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


Now and for the foreseeable future, pilot plant-scale effluent 
characterization data necessarily must serve as the only resource for 
environmental assessment in high Btu coal gasification processing. 
However, meaningful collection and interpretation of such data are 
complicated, since little if any effluent treatment is usually 
formed and large sections of these plants are typically nonscalable. 
In the absence of a data base and any established regulatory guide- 
lines or standards, specification of an appropriate set of effluent 
characterization parameters is also complicated. The challenge in 
coal gasification environmental assessment is therefore two-fold: to 
identify the set of effluent monitoring parameters, sampling/preser- 
vation/analytical procedures, and control characteristics appropriate 
to a comprehensive environmental characterization; and to develop 
effluent characterization strategy (both predictive and experimental) 
which properly addresses both the vagaries of measurements from 
small-scale plant operations and the sharp contrasts in effluent char- 
acteristics from process to process. 


35634 (EPA—600/7-78-063, pp 333-358) Cross-media environ- 
mental impacts of coal-to-electric energy systems. Rubin, E.S.; Bloyd, 
C.N.; Grogan, P.J.; McMichael, F.C. (Carnegie—Mellon Univ., 
Pittsburgh, PA). Apr 1978. 

From Sy: _ on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


The types and rates of pollutant emissions from coal utiliza- 
tion systems depend on process design, coal characteristics, and 
environmental control technology. The latter is strongly influenced 
by environmental regulatory policy which has historically focused 
on pollutant emissions to a single environmental medium (air, land, 
or water) without rigorous analysis of the energy and secondary 
environmental impacts that follow. It thus remains unclear as to 
whether regulations requiring stringent control of single pollutants 
in a single medium may actually be counterproductive to overall 
environmental quality when energy and cross-media impacts are 
considered. The present paper describes an approach being devel- 
oped at Carnegie—Mellon University to antennal address such 
issues in the context of conventional and advanced technologies 
producing electricity from coal. Analytical models are described 
which compute system residuals to air, land, and water as a function 
of coal parameters and system design after all ancillary energy 
penalties are accounted for. Included are models of a coal cleaning 
plant, flue gas desulfurization system, dry particulate collector, 
wastewater control system, and low-Btu gasific ation plant coupled 
to either a conventional or combined cycle power generation 
system. Application of these models is illustrated in the context of 
alternative regulatory strategies for sulfur dioxide emission control. 
Methodologies for assessing cross-media tradeoffs in the context of 
societal value judgments are also discussed. 


35635 (EPA—600/7-78-063, pp 387-408) Control technology de- 
velopment for products/by-products of coal conversion systems. Hos- 
sain, S.M.; Mitchell, J.W.; Cherry, A.B. (Catalytic, Inc., Philadel- 
phia, PA). "Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


The objective of developing control technologies for the 
products and by-products of coal conversion systems is to permit the 
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fullest utilization of these materials while controlling environmental 
pollution within table levels. Products are defined as the prima- 
ry marketable materials such as low, medium, and high Btu gas; 
liquefied and solvent refined coal. By-products are all other poten- 
tially usable components of coal conversion systems. Coal gasifica- 
tion and liquefaction processes were studied to establish the expected 
slate of products and by-products. Most _—— produce recover- 
able quantities of sulfur, ammonia, phenol, naphtha, tars, tar oils, and 
char by-products. Lower temperature gasification processes produce 
a wide range of by-producs; whereas higher temperature processes 
produce fewer by-products. The operating pressure of the gasifiers is 
a secondary variable. Almost all coal liquefaction processes yield a 
full slate of by-products. Potential pollutants from products/by- 
products and their control needs are presented. A number of existing 
and developing technologies for upgrading by-products and for 
control of effluents are reviewed. On-going work on environmental 
data acquisition and control technology assessment are discussed. 


35636 (EPA—600/7-78-063, pp 409-423) Specific environmental 
aspects of Fischer— coal conversion technology. Loran, B.1.; 
O'Hara, J.B. (Ralph M. Parsons Co., Pasadena, CA). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


A preliminary design of a commercial-scale fischer-Tropsch 
lant producing liquid hydrocarbons plus substitute natural gas by 
indirect coal liquefaction has been completed. The units and process- 
es utilized are reviewed to highlight the progressive removal from 
the streams of compounds or materials capable of contributing to air 
and water pollution. All final effluents released to the environment 
are estimated to be in compliance with applicable or related Federal 
and State standards. Methods of environmental control for the 
following specific areas are discussed: fate of trace elements present 
in coal; formation and destruction of metal carbonyls; cyanide for- 
mation, partitioning among effluent streams, and final decomposi- 
tion; and formation of coal-tar carcinogens and biohazards involved. 
There still exist some environmental aspects specific to coal conver- 
sion for which additional experimental data are required. Research 
and development programs that can provide this additional informa- 
tion are defined. 


35637 Deposit conditions in the opencart mines of the Bayerische 
Braunkohlen-Industrie AG and their influence in the recultivation 
measures. Liebl, E. Braunkohle; 30: No. 5, 121-127(May 1978). (In 
German). 

The Bayerische Braunkohlen-Industrie Aktiengesellschaft 
(BB) mines the brown coal occuring in the Schwandorf area. The 
origin of the coal in the area of the river Naab is described and an 
overview of the special conditions in the deposits is given. The 
favorable ratio between overburden and coal (approx. 1:1.1) working 
led to a deficit in mass after exhaustion of the coal in the Rauber- 
weiher minning field, in particular. Here opencast mining holes of 80 
Mm‘ exist. The most economical way of recultivating these exhaust- 
ed opencast mines is the construction of lakes. The original terrain 
surface as well as the steep slopes in formation rock and in the chalk 
strata left after the coal had been cleared called for special measures 
when building lakes. Soil tests carried out and the measures taken to 
secure the slopes are described. 


35638 Basic theoretical principles of noise emission and immis- 
sions with conveying systems in brown coal mining. Kroeger, K. 
Braunkohle; 30: No. 9, 260-266(Sep 1978). (In German). 

Every open-cast mine has a great many different sound 
sources which emit noise into the neighboring areas. These emissions 
and the resulting immissions are the subjected of discussion. After 
some acoustic terms have been explained the measuring technique 
for determining the noise level is described. Immission values are 
given. The different level reductions, which occur when sound is 
propagated outdoors are examined. Thereby basic theoretical means 
are demonstrated which may be used for reducing stress on the 
environment due to noise. 





RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 35602, 35660, 35673, 35674, 
35675, 35683, 35684, 35685, 36695 


35639 Field description of coal. Dutcher, R.R. (ed.). Philadel- 
phia, PA; American Society for aay = Materials (1978). 71p. 
(ASTM- STP—661; CONF-7609206—). $ 

1976). From Symposium on coal and hg Canada (22 Sep 


The Symposium on Field Description of Coal was presented 
at Ottawa, Ontario, Canada, 22—23 September 1976. The sympo- 
sium was sponsored by ASTM Committee D-5 on Coal and Coke. 
The papers report on various field and follow-up laboratory descrip- 
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tion techniques, procedures, and systems of classification for coal 
and coal-associated materials. The results of systematic descriptions 
are presented by the various authors and many of them include 
cautions to the new and experienced persons attempting these field 
classifications. The need for some attempt at field records for coal 
beds is stressed by several of the authors. In addition, there are 
suggestions presented as to the utilization of field descriptions in 
practical application. Six papers have been entered individually into 
the data base. (LTN) 


Further suggestions about coal description in the field. 
Schopf, J.M. (Ohio State Univ., Columbus). Am. Soc. Test. Mater., 
Spec. Tech. Publ.; No. 661, 3-8(1978). (CONF-7609206—). 
6. From Symposium on coal and coke; Ottawa, Canada (22 Sep 
197 
Specific and systematic description of coal beds should be 
attempted as a preliminary aid, in advance of or coordinated with 
laboratory testing. Distribution of the most readily differentiated 
coal components ay ge fusain and thicker bands of vitrain) 
might appropriately be singled out for training in coal description to 
develop essential insight and expertise. Standardized description of 
other coal lithologies, including thinner bands of vitrain and the 
o— varieties of coal, is more difficult and less precision can be 
expected. An initial study utilizing field description will materially 
aid in other studies, leading to effective mining — It may 
be most important to consider geologically the erent lateral 
variability in coal beds. 


35641 Megascopic description of coal with particular reference to 
seams in southern Illinois. Cameron, A.R. (Geological Survey of 
Canada, Calgary, Alberta). Am. Soc. Test. Mater., Spec. Tech. Publ.; 
No. 661, 9-32(1978). (CONF-7609206—). 

6 From Symposium on coal and coke; Ottawa, Canada (22 Sep 
1976). 

Polished column samples representing the Davis, Dekoven, 

No. 5, and No. 6 seams of southern Illinois were studied megascopi- 
cally. The lithotypes identified were vitrain, clarain (bright and dull), 
durain, and fusain. Partings also were determined. Layers on the 
polished surfaces were identified down to a thickness of 1 mm. On 
the basis of these data, the seams were divided into petrographically 
distinctive intervals which were characterized as bright, semibright, 
semidull, and dull, depending upon the proportions of vitrain and 
bright clarain present. A comparison of profiles suggested that each 
seam has its own characteristic pattern and that this pattern has 
lateral persistence as indicated by the No. 6 seam profiles. A com- 
parison of polished column data with in-situ descriptions for the No. 
6 seam was less satisfactory, revealing only general similarities. 
Maceral contents determined on a number of the megascopically 
identified layers from two of the columns studied showed wide 
ranges for some of the lithotypes, particularly bright and dull clarain 
and durain, even though mean maceral contents increased and 
decreased according to predictable patterns. Mineral matter appear 
to be a major factor in decreasing the luster of some layers resulting 
in their assignment to durain and dull clarain. 


35642 Compromise in coal seam description. Davis, A. (Pennsyl- 
vania State Univ., University Park). Am. Soc. Test. Mater., Spec. 
Tech. Publ.; No. 661, 33-40(1978). (CONF-7609206—). 

116) From Symposium on coal and coke; Ottawa, Canada (22 Sep 
1 

Although the lithotype terms introduced by Stopes were not 

intended to have any compositional implications, some early descrip- 
tions of the petrographic contents of lithotypes have resulted in less 
than universal adherence to this nomenclature following its adoption 
by the International Committee for Coal Petrology. Alternative 
descriptive systems have been developed for use with Australian 
coals, many of which have very low exinite contents. The recogni- 
tion of a midlustrous attrital coal lithotype has proved useful because 
such layers can be characterized by relatively high vitrinite contents 
and swelling indices. An advantage of terms such as bright coal and 
dull coal is that they can be used to describe the overall appearance 
of layers on as broad a scale as is convenient for the user. 


35643 Correlation of weathered lignite with pH and depth of 
cover. Ginnard, K.J.; Corriveau, M.P. (Paul Weir Co., Chicago, IL). 
Am. Soc. Test. Mater., Spec. Tech. Publ; No. 661, 41-49(1978). 
(CONF-7609206—). 

916 From Symposium on coal and coke; Ottawa, Canada (22 Sep 
1 ’ . 
Using the well known relationship of lowered pH with in- 
creased oxidation of lignite slurries, a rapid field technique was 
established correlating the pH of a sample lignite slurry and its depth 
of cover to the degree of oxidation (or weathering). Four relation- 
ships were confirmed: (a) calorific content decreases with increased 
oxygen content, (6) increasing cover corresponds to decreasing 
oxygen content, (c) — (Btu) content increases with depth of 
cover, and (d) megajoule (Btu) content increases with corresponding 
increase in pH of lignite slurry. Using this technique and the relation- 
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ships derived therefrom, a field geologist can quickly estimate as a 
first order approximation from the depth of coal times pH product 
whether or not a sample lignite in unacceptably weathered. 


35644 Megascopic description of coal drill cores. Goscinski, J.S.; 
Robinson, J.W.; Chun, D. (U.S. Steel Research Lab., M 
PA). Am. Soc. Test. Mater., Spec. Tech. Publ.; No. 661, 50-57(1978). 
(CONF-7609206—). 

From Symposium on coal and coke; Ottawa, Canada (22 Sep 
1976) 


The U.S. Steel Research Laboratory employs a system of 
logging and describing coal drill-core samples which provides a 
permanent record of the lithologic variations in a coal bed. This 
paper outlines the procedure used for the megascopic description of 
coal drill-core sample. 


35645 Field description and characterization of coals samples by 
the Oklahoma Geological Survey, 1971—1976, Friedman, S.A. iv. 
of Oklahoma, Norman). Am. Soc. Test. Mater., Spec. Tech. Publ.; No. 
661, 58-63(1978). (CONF-7609206—). 

From Symposium on coal and coke; Ottawa, Canada (22 Sep 
1976). 

During a five-year period (1971—1976) 147 channel and 92 
core samples representing 15 individual bituminous coal beds in 
Oklahoma were collected and characterized using 
graphic terms. The average coal contains sparse (< 15 percent) 1 
moderate (15 to 30 percent) and thin 1/2 to 2-mm) bands of 
and moderately bright attritus. Channel samples are reliable b 
as preferable as core samples, because constant depth and 
the sample is difficult to obtain from channel samples. The channel 
samples are convenient to utilize for standard proximate, calorific, 
sulfur, ultimate, and ash fusion analyses. Analyses from the same coal 
face remain to be compared, and examination of lateral and vertical 
variations of the coal bed character should be undertaken. 


35646 Coal borehole evaluation. Victoria, Australia; A 
sian Institute of Mining and Metallurgy (1977). 175p. (CONF- 
7710188—). Australasian Institute of Mining and Metallurgy, 191 
Royal Parade, Parkville, Victoria, Australia $11.00. 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

Proceedings contain 15 papers which focus on the Australian 
use of coal borehole data in coal exploration pe erg. 
evaluation of coal deposits, mine and preparation plant d evalua- 
tion, as well as commercial evaluation of coal. S topics 
covered include: drilling euipment and techniques in Australian coal 
exploration; optimizing a bore core evaluation test p : bore 
core evaluation for coal mine deisgn; commercial evaluation of 
coking coal from bore core data. Individual papers are indexed 
separately. 


35647 Drilling equipment and techniques in Australian coal ex- 
ploration. Price, A.G.; Svenson, D. pp 2-9 of Coal borehole evalua- 
tion. Victoria, Australia; Australasian Institute of Mining and Metal- 
lurgy (1977). 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

This paper briefly reviews current exploratory ig practice 
in New South Wales and Queensland coal pane Sage ou the 
types of rigs, equipment and methods in general use. Factors influ- 
encing client—contractor relations are also noted, together with the 
essentials of a suitable drilling contract specification. 


35648 Planning of exploratory drilling programs, logging and 
sampling of exploratory drill holes for coal. Lebland, G.M.; Svenson, 
D. pp 10-20 of Coal borehole evaluation. Victoria, Australia; Austra- 
lasian Institute of Mining and Metallurgy (1977). 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

The authors make some recommendations on the —— 
and implementation of exploratory drilling programs for coal, 
give examples of how such programs were carried out . Queens- 
land, Australia. Factors influencing logging and sampling vas foo 4 
tory drill holes for coal are examined, and the aaniinn 
planned exploration programs are outlined. The need for detailed 
recording of all information obtained from drill holes in the initial 
reconnaissance stage is emphasized 


35649 Role of the apy survey of Queensland in exploratory 

coal drilling. Mengel, D.C. pp 21-35 of Coal borehole evaluation. 

ust Australia; Rustrantion Institute of Mining and Metallurgy 
197 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

The primary role of the Coal Section of the Geological 
Survey of Queensland is the collection, collation, and assessment of 
data from coal exploration by the State and private enterprise, to 
provide the best possible estimate of the quantity, quality and geo- 
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graphic distribution of the coal resources of Queensland. Also, 
parameters are developed to allow a uniform approach to the 
estimation of reserves. Coal quality is evaluated in terms of potential 
utilization of coal. The author presents a historical summary of coal 
exploration drilling programs in Queensland. 9 references. 


Optimizing a bore core evaluation test . Sanders, 
D. (Gollin Wallsend Coal Co. Ltd., Newcastle, New South Wales). 
pp 36-47 of Coal borehole evaluation. Victoria, Australia; Australa- 
sian Institute of Mining and Metallurgy (1977). 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

The drilling and evaluation of bore cores provides the best 
available statistical basis for characterizing a coal prospect. Impor- 
tant, long-term decisions by management frequently must be based 
on the results. The majority of the coal mined presently is used for 
steam raising or the production of metallurgical coke. Common bore 
core tests and analyses appropriate to this usage can be categorized 
as non-destructive, chemical, physical, petrographic, caking/plasto- 
metric and properties of non-coal material. The major tests within 
each category are described. 5 references. 


35651 Computer-based geolog/assaylog system for coal explora- 
tion and evaluation. Goscombe, P.W.; Coxhead, B.A.; Brandt, B.A. 
(Mines Administration Pty. Ltd., Brisbane, Queensland). pp 48-62 of 
Coal borehole evaluation. Victoria, Australia; Australasian Institute 
of Mining and Metallurgy (1977). 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

The geological exploration and evaluation coal reserves in- 
volves the appraisal of very large amounts of data. Computers afford 
an ideal means of handling and manipulatin the data, thereby 
avoiding the laborious and expensive method of manually compiling 
the logs in full descriptive language. This paper describes the Minad 
system of computer storage and retrieval of geological and analytical 
data, which is particularly suited to the description of cores and 
cuttings from exploration drill-holes. The acquired data is quantita- 
tive, uniform and relatively complete and can be selectively re- 
trieved for processing by a wide range of specialized computer 
programs developed for the coal mining industry. 5 references. 


MINING 
REFER ALSO TO CITATION(S) 35646, 35647, 35731, 36699, 37273 


35652 Developments in coal getting. Rotter, G.C.J. (Min Sup- 
plies Ltd). Colliery Guardian; 226: No. 7, 9-12, 14(Jul 1978). 

Since the War the British mining industry has made excep- 
tional progress in almost all technological aspects, a progress which 
continues wherever inventiveness and organization can be applied. 
In the relatively narrow field of coal getting, which this article 
surveys, changes continue though with a less dramatic impact than 
those resulting from the general introduction of power loading and 
powered supports. The author attempts to indicate some of the 
major improvements in design of equipment, especially that used for 
coal getting on longwall faces. 


35653 (FE—1216-T1) Coal mining. (National Academy of Sci- 
ences, Washington, DC (USA)). 1978. Contract EX-76-C-01-1216. 
100p. Dep. NTIS, PC A05/MF AOl1. 

The panel on coal — technology of the NRC committee 
on processing and utilization of fossil fuels was appointed to assess 
the distribution and quality of the nation’s coal reserve, underground 
and surface mining techniques, processing techniques, manpower 
and transportation requirements, the environmental impact of coal 
mining, and other social and regulatory issues. The worsening 
energy shortage and the recent decline in coal mining productivity 
stimulated the panel to consider all factors influencing coal mining 
activities so that it could make recommendations for improving the 
environmental acceptability of coal mining and the health and safety 
of miners while also increasing productivity and improving the 
economics of coal mining. Nine conclusions are outlined and eight 
recommendations are presented. 


35654 (HCP/15735—01) Coal mining equipment shipment 
survey. (McGraw-Hill Publications Co., New York (USA)). Mar 
1979. 32p. Dep. NTIS, PC A03/MF AO1. 

This survey was undertaken for the Federal Energy Adminis- 
tration and conducted by McGraw-Hill Research in conjunction 
with COAL AGE Magazine. To secure information about the 
shipments of coal mining equipment made during the third and 
fourth quarters of 1977. 


35655 (PNL—2867) Automated extraction system design review. 
Parry, H.L.; Eklund, J.D.; Halter, J.M.; Sullivan, R.G. (Battelle 
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Pacific Northwest Labs., Richland, WA (USA)). Mar 1979. Contract 
EY-76-C-06-1830. 54p. Dep. NTIS, PC A04/MF AOl1. 

The Automated Extraction System (AES) is an advanced 
fullface continuous mining system designed and built by National 
Mine Service Co. Since initial testing in a coal mine revealed 
operational problems, a design review was conducted. Two potential 
conceptual problems were identified: the roof control concept and 
the hydraulic sumping concept. It is felt that the combination of 
uneven and cyclic roof loading may promote roof failure even in 
bolted roof areas. Critical design problem areas include weight and 
balance, friction-induced excessive sumping forces, and design com- 
plexity. 


35656 (SAND—78-2272C) Physical simulation of subsidence by 

centrifuge techniques. Sutherland, H.F.; Schmidt, R.A.; Schuler, 
K.W.; Benzley, S.E. (Sandia Labs., Albuquerque, NM (USA), 1979. 
Contract EY-76-C-04-0789. 18p. (CON -790606—4). Dep. NTIS, 
PC A02/MF AOl. 

From 20. US symposium on rock mechanics; Austin, TX, 
USA (3 Jun 1979). 

Portions of document are illegible. 

The subsidence of linearly elastic strata above shallow mine 
drifts is studied by using centrifuge simulation techniques and finite- 
element calculational techniques. The centrifuge simulations, con- 
ducted on a 6 ft radius machine, examined six configurations in 
jointed and unjointed structures of foundry stone and ashfall tuff. 
Two of these configurations are analyzed numerically. 


35657 Application of hydraulically driven bucket wheel excava- 
tors and hydraulic shovel excavators in Yugoslavian opencast mining 
operations. Popovic, N. (Sarajevo Univ., Tuzia (Yugoslavia). Facul- 
ty of Mining); Ciric, D. (Sarajevo Univ., Tuzla (Yugoslavia). Inst. 
fuer Bergbauforschung). Braunkohle; 30: No. 11, 323-327(Nov 1978). 
(In German). 

The geological conditions in the Yugoslavian lignite and 
brown-coal open-cast mines, the size of the deposits, and the minning 
methods are described. 


35658 Lignite mine construction of the Prussian Electricity Co. 
(Preussenelektra). Borken, K.F. Bergbau; 29: No. 10, 462-469(Oct 
1978). (In German). 

To supply its ‘Borken’ and ‘Woelfersheim’ power stations, 
Preussenelektra operates the two lignite mines at ‘Altenburg’ and 
"Wolfersheim’. The Altenburg pit supplied a total of 1.11 M tonnes 
of lignite in 1977 with an average minimum calorific value of 11000 

ty, a 0.48 M tonnes of this came from 2 deep mines and 0.63 M 
tonnes from 4 opencast mines. The Woelfersheim pit produced 1.65 
M tonnes of lignite from 2 opencast mines with an average minimum 
calorific value of about 5000 KJ/Kg in the same period of time. Coal 
characteristics of the lignite produced are given. The type of oper- 
ation and arrangements for opencast mining are described. 


35659 Investment costs compared to the size of the bucket wheel 
excavator. Benecke, K.J. (Krupp (Friedr.) G.m.b.H., Duisburg (Ger- 
many, F.R.). Industrie und Sfahlbau). Bergbau; 29: No. 10, 470- 
472(Oct 1978). (In German). 

As the economy of a mining process is a function of cost, this 
report treats the investment costs for the operation of a bucket wheel 
excavator system from several examples. These costs are not the 
same when using bucket wheel excavator systems, depending on the 
quantity of useful material produced or the amount of waste re- 
moved. They vary with the various parameters. The costs for mining 
a fictional coal deposit with various outputs are determined. Their 
dependance on the size and quantity of equipment is examined using 
6 examples, while the remaining parameters are assumed to be 
constant. 


35660 Conditions of deposits in the opencast mines of the Bavar- 
ian Brown Coal Industry Co. and their effect on measures for rein- 
statement of the ground. Liebl, E. Bergbau; 29: No. 10, 480-485(Oct 
1978). (In German). 

The development of opencast mining output of the Bavarian 
Brown Coal Industry (BBI) and the construction of Schwander 
power station are described. After a survey of the geological condi- 
tions of the area and of the conditions of deposits, measures for 
reclaming the ground in mining areas are described. 


35661 Deeper depths of the north shaft in the east field of the 
Preussag AG coal. Schallenberg, E. Bergbau; 29: No. 9, 404-409(Sep 
1978). (In German). 

The development work in the east field of the PREUSSAG 
AG coal, Ibbenbueren, for a new group of seams with more than 100 
million tons of high-grade anthracite coal will soon be finished. In 
the course of this work which has taken more than 10 years, a new 
underground mine has been constructed 600 m below the present 
level. The great jump to a depth of 1400 m resulted in rather difficult 
and unfamiliar Se Apart from the construction of 
40 000 m of access paths and the driving of an internal shaft with a 
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depth of 500 m, the central north shaft had to be sunk 600 m deeper. 
In spite of unforeseen difficulties, the work and time schedule could 
be kept. 


35662 2400 m driving of inclined seams using two-slice machin- 
ery. Practical experience in the driving of inclined seams. Masson, C. 
Bergbau; 29: No. 9, 412-414(Sep 1978). (In German). 

The driving of inclined roadways with a curved support 
system with a clear opening of 18-20 qm, with a dip around 20°, is 
described with the aid of practical examples. 


35663 Development alternatives for underwater deposits. Wolff, 

H. (Technische Univ. Berlin (Germany, F.R.). Inst. fuer Bergbau- 

Wissenschaften). Bergbau; 29(9) p. 423-427(Sep 1978). (In German). 

Examples are given for the development of underwater de- 

~e with access from the shore, shore/sea, or from the sea. 
hniques of shaft sinking in offshore regions are described. 


35664 Water as a working and transport fluid in mining. Pt. 2. 
Kuhn, M. Bergbau; 29: No. 9, 428-433(Sep 1978). (In German). 

The practical experience gained in several German test plants 
in the field of hydromechanical winning and hydraulic transport of 
coal and rocks is analyzed. Recent developments and improvements 
of hydro-technology in mining are pointed out, and economic as- 
pects of this technology are pointed out. 


35665 Large hole drilling to obtain brown coal for large-scale 
tests. Wilkening, W.; Nolte, L.P. Braunkohle; 30: No. 9, 225-260(Sep 
1978). (In German). 
To carry out large-scale technical tests to study burning 
pas of brown coal containing salt it was necessary to obtain 
larger sample from a seam 6 to 9 m thick at a depth of approxi- 
tely 50 and 100m respect. The planning and execution of these 
a hole drilling operations for this purpose are described. The 
result, a total of 65t of coal of good quality, completely fulfilled the 
aim. Moreover these large drill holes when developed as wells can 
be used later for draining the planned opencast mining operation. 


35666 Automation of the cleaning of the conveying belts at the 
Santa Barbara opencast mine. Aglietti, M. Braunkohle; 30: No. 9, 266- 
269(Sep 1978). (In German). 

Every year some 11 Mm® of overburden is handled at the 
Santa Barbara opencast mine in Castelnuovo Dei Sabbioni Arezzo, 
Italy. This overburden contains an average of 85% of clay. Conse- 
quently, the conveyor belt installations become very dirty. Experi- 
ence has shown that the belt turning is not sufficient to prevent the 
drive systems from fouling. This is why an automatically operating 
stripping system has been developed which has been in use now for 
three years an has proved to be very successful. The cleaning of 
belts has been improved through its use and standstill times due to 
dirtybelts could be reduced considerably. Moreover, the costs for 
maintenance and servicing of belt installations have been decreased. 
Design and function of this automatic conveyor belt cleaning system 
are described. 


35667 400 years brown coal mining in Hessen. Schroeder, H. 
(Preussische Elektrizitaets-A.G. (Preussenelektra), Borken (Ger- 
many, F.R.)). Braunkohle; 30: No. 7, 191-197(Jul 1978). (In German). 

For some 400 years brown coal has been mined in Hesse. 
Although the output in the most favorable year was barely 4% of 
the total brown coal output of the Federal Republic of Germany, 
brown coal was an important economic factor for Hesse. Of the 
output of brown coal from Hesse totalling 2.9 Mt in the year 1977 
some 2.8 Mt was converted into electricity at the Borken and 
Woelfersheim power stations. The remaining 0.1 Mt was fuel sup- 
plied to industrial and commercial enterprises and raw material for 
the chemical industry. From 1578 to 1977 some 206 Mt of brown 
coal were mined from about 25 deposits in underground and open 
cast mines. 


35668 First international oe on stability in coal mining. 
Pierschke, K.J. Braunkohle; 30: No. 7, 202-204(Jul 1978). (ln 
German). 

Abstracts of some papers from the Ist international sympo- 
sium on stability in coal mining (Vancouver, Canada) that are 
interesting from the point of view of rock mechanics are presented. 


35669 Recent work on deflagration at SMRE. Murray, W.L.; 
Godwin, D.W.; Smith, D.T. (Safety in Mines Research Establish- 
ment, Buxton (UK)). Propellants Explos.; 3: No. 1/2, 73-76(Apr 
1978). 


The paper gives an account of recent work at the Safety in 
Mines Research Establishment (SMRE) aimed at developing a test of 
high discrimination for examining the deflagration characteristics of 
permitted explosives that are designed to be very resistent to defla- 
gration. Experience with an existing apparatus in which an explosive 
contained in a tube is subjected in the presence of coal dust to the 
detonation products from a charge of the same explosive is re- 
viewed. More recently experiments have been made using an appara- 
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tus of the Audibert-Delmas type in which an igniter is used to 
initiate burning in a primer consisting of explosive mixed with coal 
dust, and the subsequent burning of the adjoining charge of explo- 
sive, which may be surrounded by a sheath of coal dust, is followed 
by measuring the temperature and pressure of the gases in the 
containing tube. Various possible test arrangements and criteria for 
assessing the propensity of an explosive to deflagrate discussed. 


35670 General thoughts on the planning of the maintenance serv- 
ice at the Hambach opencast mine. Ingenhuett, H. Braunkohle; 30: 
No. 3, 64-67(Mar 1978). (In German). 

In the last six months of 1978 the new Hambach opencast 
mine in the Rhenish brown coal fields west of Cologne will be 
opened up. The diverse and huge technical equipment required for 
this operation calls for setting up an — maintenance depart- 
ment. The operation and structure of this department are initially 
determined by the technical equipment working during the starting 
phase and will be automatically developed to the full by the middle 
of the Nineties when the equipment of the mine will be completed. 
In the initial phase there are three sets of machinery each comprising 
one excavator, one spreader and one tripper car with about 11 km of 
slope belt conveyor lines for a nominal handling capacity of 240 000 
m* bank. This equipment is to be supplemented by the required 
auxiliary equipment and vehicle pool. The final equipment will 
comprise 8 sets of the above-mentioned type of machinery. - It has 
already been possible to provide the conditions necessary for setting 
up a maintenance service with a rational application of material, time 
and labor. 


35671 Interphonie: rapid and safe communication. Perrin, P. 
Trav. Maitrise, Mines; 3(Jan 1978). (In French). 

The interphone allows bilateral communication between users 
of different communications systems. It permits management to be 
kept informed of incidents occurring in underground workings. An 
example is given of a circuit controlling a work face, a stowing 
system and a clearance system. 


35672 Test methods to assess engineering geology of coal mines 
from bore-hole data. Johnson, M.W. (Broken Hill Proprietary Co. 
Ltd., Brisbane, Queensland). pp 63-71 of Coal borehole evaluation. 
Victoria, Australia; Australasian Institute of Mining and Metallurgy 
(1977). 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

The task of designing stable high walls and spoil piles in strip 
coal mines, and stable openings with controlled roofs and floors in 
underground collieries depends upon a reliable assessment of rock 
mess strengths and rock mass reactions under a variety of stress 
conditions. Of the geological factors influencing internal friction and 
cohesion within rock masses, many may be determined qualitatively 
or empirically from bore-hole evidence. The author examines var- 
ious test methods, including logging and sampling, to obtain valid 
bore-hole data, and then explains how such data is interpreted. 5 
references. 


35673 Bore core evaluation for coal mine design. Jagger. F. 
(Australian Coal Industry Research Laboratory Ltd., Bellambi, New 
South Wales). pp 72-81 of Coal borehole evaluation. Victoria, Aus- 
tralia; Australasian Institute of Mining and Metallurgy (1977). 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

Much of the data required for the evaluation of mine design is 
obtained from bore cors. It is essential to collect data that is useful 
and not to overlook features which might have adverse effects upon 
the mining practices and which might not be readily discernible to 
the untrained eye when examining bore cores. Interpretation of the 
data has progressed from the use of single-value properties, such as 
ultimate compressive strength or Young’s modulus, to the utilization 
of most measurable quantities. The simulation techniques used 
employ physical and mathematical models for prediction of mining 
conditions or strata behavior. The application and capabilties of 
these methods to mine design are discussed. 3 references. 


35674 Evaluation of borehole data in relation to open-pit coal 
mine design. Eldridge, B.J. pp 82-91 of Coal borehole evaluation. 
Victoria, Australia; Australasian Institute of Mining and Metallurgy 
(1977). 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

An attempt is made to indicate the geological, metallurgical, 
civil and hydrological characteristics of boreholes which are most 
commonly used by the engineer in each of the three phases of design 
and evaluation of an open-pit coal mine. The aim was to explain how 
the borehole data is utilized, and what information is desirable at 
various stages of open-pit coal mine design. The three phases of 
evaluation and design that are discussed here are: (1) conceptual 
evaluation; (2) interim design; and (3) final design. 
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35675 Relevance of borehole and bore core evaluation to the 
design of coal mines. Sleeman, J. 92-101 of Coal 
borehole evaluation. Victoria, Australia; Aus ian Institute of 
Mining and Metallurgy (1977). 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

The relevance of borehole and bore core evalution to the 
design of underground coal mines is illustrated by considering the 
technical parameters of colliery design and the information from 
which they are constructed. nature of this information is de- 
scribed, together with some methods for its storage, processing and 

resentation. Geophysical exploration techniques are compared as 
information sources. It is concluded that borehole and bore core 
evaluation is relevant and n for colliery design, but that 
optimum results will be obtained if drilling can be combined with 
geophysical techniques. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 35519, 35542, 35552, 35708, 
35859, 36698 


35676 (EPRI-EA—675) Cost models for coal transportation by 
common carrier. Final report. White, S.J.; Hynes, J.P. (Energy De- 
velopment Associates, Madison Heights, MI (USA)). Mar 1979. 
140p. Electric Power Research Inst., Palo Alto, CA. 

This study developed models for computing the variable 
operating costs (i.e., fuel, labor equipment and maintenance) associat- 
ed with moving coal from mines to power plants. The study also 
refined previous research which found that certain portions of the 
rail and waterways networks could become congested if greatly 
increased use of coal by utilities is realized. The incremental cost of 
routing coal shipments around the congested areas was calculated 
using the cost models. An analysis was made of interegional move- 
ments of coal but did not consider all factors affecting costs. It did 
not assess local collection and distribution capabilities or the future 
demands on those capabilities. In computing the capacities of pon 
destination routes, the study did not consider the existence of - 
riorated roadbeds, weight limitations or other constraints, such as 
those imposed by local communities or states. Nor did the analysis 
consider institutional impediments to the free movement of unit 
trains from one carrier's line to another, such as inter-carrier compe- 
tition, differing work rules, noncom ting revenue splits, and 
incompatible freight rates. All of these factors can reduce the 
capacity of a route, thus increasing rail congestion and cost. To the 
extent that water carriers are used for interregional moves, the 
demands on the rail system will be lessened. Three computerized 
coal transportation cost models were developed: (1) rail; (2) inland 
river, Great Lakes, and coastal ocean waterways; and (3) origin/ 
destination-loading/unlodaing and for the transfer of coal between 
rail and barge at intermodal transshipment points. The models calcu- 
late the costs of owning, maintaining, and operating transportation 
and related equipment, including: propulsion equipment (e.g, loco- 
motives or tugboats), load-carrying equipment (e.g., hopper cars or 
barges,), crew costs, fuel costs, maintenance costs, other operating 
costs, and the cost of capital. 


35677 (M—78-79, pp 197-2C+) Grinding of coal in oil. Luckie, 
P.T. (Kennedy Van Saun Corp., Danville, PA); Fletcher, G.N.; Lau, 
T.K.; Bagga, P.S. 1978. 

From |. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


KVS is researching the grinding of coal in fuel oil as part of 
its overall grinding improvement program, because there are inher- 
ent advantages to wet grinding over dry grinding. Kinetic param- 
eters (S and B values) determinations among dry grinding, grinding 
in water and grinding in oil are used to analyze observed differences. 


35678 (M—78-79, pp 222-232) Development and evaluation of 
highly-loaded coal slurries. Scheffee, R.S. (Atlantic Research Corp., 
Alexandria, VA). 1978. 

From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


Results of an on-going program to develop and evaluate 
highly loaded coal slurry fuels are presented. Emphasis has been on 
slurry compositions containing ro ¢ and gelled water, and results to 
date indicate that stable, fluid slurries comprised of 65 to 70% coal 
are — Selection criteria and experimental procedures are de- 
scribed. 


35679 (TID—28762) Moving a national resource. A compendium 
on interregional coal transportation. ment of Energy, Lake- 
wood, CO (USA). Interregional Coal Transportation Task Force). 
Sep 1978. 118p. Dep. NTIS, PC A06/MF AO1. 
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This compendium was prepared as a four-region (V, VI, VII, 
and VIII) input to the National Energy Transportation Study 
get by the Interregional Coal Transportation (ICT) Task Force. 

t addresses only the aspects of coal and the transportation issues 
related to its movement within and across the regions. The ICT Task 
Force was formed in 1977 and is now represented by the Chicago, 
Dallas, Kansas City, and Denver regional offices of the Department 
of Energy (DOE). Region III, Philadelphia, has contributed as the 
eastern states’ voice for comparative purposes. The paper's Byes 
is to identify the key state and regional issues which will be of 
consequence to the NETS endeavor. This compendium is presented 
in an unedited form and does not reflect official DOE policy. 
Specifically, the recommendations made in the Executive Summary 
are potential considerations as seen from a regional perspective. 


35680 Thermal drying during pit-coal dressing in the Federal 
of Germany. Erdmann, W. Au/fbereit.-Tech.; 19: No. 12, 581- 
5 1978). (In German). 

The German pitcoal-mining industry is using almost exclu- 
sively suspension-type and rotary dryers, type ‘Unger’. The paper 
— a detailed description of both models and their characteristic 

After critical comments on environmental protection and 
safety, costs are discussed which can range between DM 55.- and 
DM 83.-/t of evaporated water for sus ion-type dryers, depend- 
ing on the service hours. However, they have been calculated to 

ual for a rotary counter current dryer no more than about DM 

.-/t of evaporated water for a model case. This saving has to be 
attributed above all the fact that no costly dust collectors are 
required for that dryer model. This is the main reason for the 
supplying companies to focus their efforts on an advanced design of 
rotary- and tubular dryers. The manufacturers already quote cost of 
less than DM 40.-/t of evaporated water for recently built models. 
Fluidized-bed drying combined with the firing of high-baliast waste 
fuels and simultaneous waste-heat utilization will be of particular 
economic interest. 
35681 W: and processing of coal and mineral ores. De- 
lorme, E. (Fives Cail Babcock, Paris, France). Met. Miner. Process.; 
1: No. 8, 8-9, 11, 13-15(Dec 1978). 

Severe competition, modern methods of mining, and the use 
of considerable mechanization make it imperative that products to be 
supplied to world markets be continuously improved. The tendency 
is thus to always achieve a higher degree of efficiency, bringing 
about the use of larger units and driving the manufacturers to 
produce . ipment designed for future trends. This paper gives an 
account of the dense medium process known as the Fives Cail 
Babcock-PIC Drewboy washer, as well as some information on 
other coal washing and mineral processing of direct interest to the 
mining industry. In planning their plants, Fives Cail Babcock have 
concentrated upon building units that are robust, of high efficiency 
and that require limited attention during operations. The features 
built into the plants may be summarized as follows: Maximum plant 
availability, maximum recovery efficiency, limited investment, low 
operating costs, and consistent operating results. These qualities, 
which have made the reputation of installations supplied by Fives 
Cail Babcock, are such that the company’s exports represent 75 to 85 
per cent of their annual turnover. 


35682 Convenient index for the assessment of coal cleaning proc- 
esses. Swanson, A.R.; Firth, B.A.; Nicol, S.K. (Broken Hill Propri- 

Co., Ltd., Shortland, Australia). Australas. Inst. Min. Metall. 
Proc.; No. 268, 57-61(Dec 1978). 

The efficiency index criterion is a simple direct yardstick 
which amplifies coal cleaning performance. Maximization of the 
value of the efficiency index implies process optimization from the 
metallurgical standpoint and thus enables the method to become an 
extremely useful process design procedure. Modification of the 
standard form of the E parameter also allows comparisons to be 
made of the relative efficiencies of different plants operating on 
different feed materials. However, for many purposes the unrefined 
form of the index is sufficient and its significance easily discernible. 
The simple form is E= Yield x Tailings ash/product ash. 


35683 Treatment of bore cores to provide reliable data for coal 
preparation plant design. Proudfoot, B.W. pp 102-113 of Coal bore- 
hole evaluation. Victoria, Australia; Australasian Institute of Mining 
and Metallurgy (1977). 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

This paper describes the technique developed by the Austra- 
lian Coal Industry Research Laboratories (ACIRL) for the treat- 
ment of bore core samples to obtain data for coal preparation studies 
of the target reserves. The particle size distribution within the 
sample has a significant influence on the relationship between the 
yield and ash percent of the float coal at any ash level. The size 
analysis within the reconstituted feed from a coal preparation plant is 
determined by the size analysis of the feed coal, physical degradation 
of material in the process, and the breakdown of associated shales in 
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water. The extent of material breakdown was studied in the ACIRL 
coal preparation pilot plants. The method of bore core evaluation 
includes simulation of this breakdown in a sample selectively 
crushed to conform with predicted or known run-of-mine size distri- 
bution. 14 references. 


35684 Application of bore core data to coal preparation plant 
design. Wiliiamson, M.M.; Arnold, J.J. (Utah Development Co., 
Brisbane, Australia). pp 114-124 of Coal borehole evaluation. Victo- 
ria, Australia; Australasian Institute of Mining and Metallurgy 
(1977). 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

The design of a coal preparation plant revolves around a 
knowledge of the coal to be treated and the market to be supplied. 
Initial bore core evaluation will quickly assess the potential of the 
coal and, with a knowledge of market availability, an early decision 
can often be made as to the function which the plant will have to 
fulfill. This study of the application of bore core relates to the design 
of Utah Development Co. preparation plants in Central Queensland. 
3 references. 


35685 Bore core washability data: its use and limitation in field 
evaluation and washery design. Laverick, M.K. (Broken Hill Propri- 
etary Co. Ltd., Melbourne, Australia). pp 125-133 of Coal borehole 
evaluation. Victoria, Australia; Australasian Institute of Mining and 
Metallurgy (1977). 

From Symposium on coal borehole evaluation; Brisbane, Aus- 
tralia (Oct 1977). 

This paper outlines the development and objectives of the 
slim core (50 mm dia.) testing procedures employed at Broken Hill 
Pty. Co. Ltd.’s Central Research Laboratories with particular refer- 
ence to washability studies required for coalfield evaluation. It 
shows that when the routine test procedures, that have been devel- 
oped for cores recovered from the Sydney Coal Basin, were applied 
to Bowen Basin Coals some of the washing data obtained appeared 
to be suspect. The results of a correlation study made on an under- 
ground seam from the Bown Basin comparing slim core, bulk 
sample, and pilot plant washing data are given. 


35686 Coal sorting by x-ray transmission. Jenkinson, D.E. (Na- 
tional Coal Board Mining Research and Development Establish- 
ment, Burton-on-Trent, England); Gough, P.B.; King, H.G.; Daykin, 
K.W. pp 1023-1048 of Tenth international mineral processing con- 
gress, 1973. Jones, M.J. (ed.). London, England; Institution of 
Mining and Metallurgy (1974). 

From 10. international miner process congress; London, UK 
(2 Apr 1973). 

Since the first investigation of the concept of separating coal 
and shale particles by x-ray attenuation in the early 1960s the 
National Coal Board and Gunson’s Sortex, Ltd., have collaborated 
in the development of a production unit for colliery use. The theory 
of electromagnetic radiation in relation to the intensity of the trans- 
mitted energy through coal and shale particles is given, as are the 
results for the choice of operating wavelength to give maximum 
discrimination between particles of different size. Two prototype 
machines have been tested in the laboratory—one for separating 
particles +150 mm and the other for graded material down to 25 
mm in size. An explanation is given of how problems of particle size 
to x-ray strength were overcome in the large-coal separator and of 
how new feed presentation and high-speed reject systems were 
developed for the graded-coal unit. A 20 t/h commercial x-ray 
separator, which has been built for Newmillerdam colliery, is de- 
scribed, results from pre-installation trials being presented and dis- 
cussed. Work to date indicates that practical x-ray sorting equipment 
is feasible, although at the present stage of development only one 
commercially acceptable product can be obtained. Notwithstanding 
this limitation, cous dence is expressed for the future of x-ray sorters 
in the coal-mining industry. 


COMBUSTION 


REFER ALSO TO CITATION(S) 35585, 35594, 35595, 35596, 
35602, 35605, 35630, 35678, 36264, 36268, 36269, 36272, 36698, 
36738, 36760, 36762, 36763, 36783, 36791, 36922, 37340 


35687 (ANL—77-21, pp 31-37) Thermochemical modeling of 
combustion on plasma mixtures. Spencer, F.E. Jr; Hendrie, J.C. Jr; 
Wildman, D.J. (U. S. Energy Research and Development Adminis- 
tration, Pittsburgh, PA). 1977. 

From Conference on high temperature sciences related to 
on coal fired MHD systems; Argonne, IL, USA (4 Apr 


Some recent results are reported and identified problem areas 
in making thermodynamic predictions of the properties and behavior 
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of combustion plasmas are outlined. Topics include: (1) coal as a 
thermochemical feedstock: stoichiometry and enthalpy of formation; 
(2) equilibrium calculation scheme; (3) nonideality of coal-ash slag 
solutions; (4) thermodynamic data uncertainties including ions and 
possible uncertainties in computation of thermodynamic functions; 
and (5) uncertainties in momentum transfer collision cross-sections. 


35688 (ANL—77-21, pp 43-48) Mass spectrometric investiga- 
tions of the ion chemistry of certain coal impurities. Miller, W.J. 
(AeroChem Research Laboratories, Inc., Princeton, NJ). 1977. 

From Conference on high temperature sciences related to 
open-cycle coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


Attempts to predict the plasma properties of coal-fired MHD 
duct gases thermodynamically have made it all to apparent that there 
are serious deficiencies in our currently available body of knowledge 
on electron affinities, heats of formation and other thermochemical 
quantities for a large number of frequently encountered coal impuri- 
ties. Commonly employed thermochemical data compilations do not 
contain listings for many species of likely importance and include 
several of questionable accuracy. It is attempted here to summarize 
and provide references to the results of a series of thermodynamic 
studies of negative ions and potassium compounds in well-character- 
ized laboratory flames, the temperatures and chemistry of which are 
directly relevant to MHD channel gases. The flames, experimental 
diagnostic methods and data interpretation procedures employed are 
described briefly; the results obtained are presented in the form of 
tables of electron affinities and equilibrium constants applicable at 
temperatures above 1700°K. 


35689 (ANL/CEN/FE—78-11) Slug flow model for coal com- 
bustion and desulfurization in fluidized beds: theoretical formulation. 
Saxena, S.C.; Chen, T.P.; Jonke, A.A. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 27p. Dep. NTIS, PC 
A03/MF AOl1. 

A model is developed for coal combustion in fluidized beds 
including devolatilization under slugging conditions, with sulfur 
removal effected by a sorbent of limestone or dolomite. The gasflow 
analysis is based on the slug flow theory of Hovmand and Davidson 
with modifications to account for the bubbling region below the 
point where slug formation starts. Solids are assumed to be back- 
mixed, and for this condition, char-size distributions and sorbent 
sulfate loadings in the bed are determined. The gaseous reactant 
balances are carried out for both oxygen and sulfur dioxide under 
plug flow conditions, with the reaction rates based on coal size and 
sorbent sulfate loading. The expressions for the combustion efficien- 
cy and sulfur reaction are derived. 


35690 (FE—1817-5) Pollutant control through staged combustion 
of pulverized coal. Technical progress report, January—April 1978. 
Wendt, J.O.L.; Lee, J.W.; Glass, J.W. (Arizona Univ., Tucson 
(USA). Coll. of Mines). Jun 1978. Contract EX-76-C-01-1817. 26p. 
Dep. NTIS, PC A03/MF AO1. 

A 2Kg/h pulverized-fuel, plane-flame combustor was used to 
determine time-resolved NO profiles under fuel-rich and staged 
combustion conditions. Seven solid fuels, including two coal chars, 
were investigated. Results show that at all fuel-rich conditions NO is 
formed rapidly and then is slowly destroyed. The peak NO value 
and the rate of destruction are strong functions of coal composition 
and stoichiometry. Under staged combustion conditions, NO may 
increase or decrease at the staging point depending on the fuel and 
on the quantity of NO formed in the first stage. Use of artificial 
oxidants confirmed that the NO formed in the first and second stages 
consisted of fuel NO. Heterogeneous formation and reduction of NO 
during char combustion was modeled by a two-reaction scheme. 
Heterogeneous reduction was less than first order in NO and had an 
activation energy of 47 kcal/mole. The roles of devolatilization and 
homogeneous reactions are discussed in the light of the data present- 
ed. 


35691 (FE—2489-36) Development of combustion data to utilize 
low-Btu gases as industrial process fuels. Project 61004 special report 
No. 5: flat-flame burner. Waibel, R.T.; Fleming, E.S. (Institute of 
Gas Technology, Chicago, IL (USA)). Dec 1978. Contract EX-76- 
C-01-2489. 30p. Dep. NTIS, PC A03/MF AOI. 

None of the substitute fuel gases could be directly retrofit on 
the burner with a flat flame. In order to produce a flat flame, the 
burner would have to be modified to change the air/fuel velocity 
ratio. Since there is no room to enlarge the fuel flow area, the 
airflow area would have to be decreased. To maintain a fuel input 
rate of 3 million Btu/hr would require the air pressure to be 
increased by a factor of at least three (from 20 to 60 ounces), to 
supply the necessary air. Assuming instead that the combustion air 
fan remained the same, the fuel flow would have to be reduced. The 
fuel input would be reduced from a level of 3 million Btu/hr to 2 
million Btu/hr for KTO. 
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35692 (HCP/T2473—27) Industrial application of fiuidized-bed 
Quarterly technical 


combustion. Phase i. progress report, October— 
December 1978. (Combustion Engi Inc., New York (USA)). 


ngineering, 
y 4 1979. Contract EX-76-C-01-2473. 15p. Dep. NTIS, PC A02/MF 
AOl. 


Sub-Scale Unit (SSU) testing continued and several changes 
were made to the fuel and air supply and heat transfer systems. 
Demonstration plant design was highlighted by numerous specifica- 
tion issuances and vendor selections, ially in the fuel and air 
system. Planning for the test program included establishment of 
sampling locations. The SSU ran nearly 300 hours in test operation. 
Modifications to the fuel and air supply systems resulted in combus- 
tion efficiency of 85% with no reinjection. The SSU coal (Old Ben) 
was also tested at the Pope, Evans and Robbins facility, and per- 
formance was not as good as with their normal coal. A different 
Illinois coal (Freeman United, Crown II mine) has now been pro- 
cured for the SSU. We are anticipating receipt of final EPA approv- 
al of the PSD permit, and DOE approval of the Environmental 
Impact Assessment for the Demonstration Plant. In the area of 
design, over 20 new and revised specifications were issued, vendors 
were selected for about 10 items, and purchase orders were request- 
ed for the bed ash cooling system and for sump pumps. Explosion 
vents will be supplied for the coal storage silos, even though not 
required by code. Complete shop assembly of the coal and limestone 
silos was found to be impractical and, therefore, they will be sent in 
large sections for field assembly. Work was initiated in several new 
areas. Writing of the startup procedure was begun. Engineering of 
the supervisory control system and the modulating controls got 
underway. Design of the ignition system was started. Work contin- 
ued on the cost comparison between fluidized bed and pulverized 
coal fired plant. Test program planning included location and acces- 
sibility determination for special test instrumentation and equipment. 


35693 (M—78-79) First international symposium on coal-oil mix- 
ture combustion. Blake, J.C.; Sabadell, A.J. (eds.). (Mitre Corp., 
McLean, VA (USA). METREK Div.). 1978. Contract EX-76-C-01- 
2267. 423p. (CONF-7805141—). Dep. NTIS, PC A18/MF AOl. 

From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 

Coal-oil mixture combustion technology is one of the ap- 
proaches to reducing our d dence on foreign oil and offers a 
near-term application potential. This technology is viewed as a 
means of retrofitting existing oil and gas-fired combustion systems in 
the near term. To hasten the commercialization of this technology, 
research, development, and demonstration projects are being sup- 
ported. The purpose of the symposium and these proceedings is to 
bring together the international community of users, manufacturers, 
and researchers interested and active in coal-oil mixtures develop- 
sang The thirty-one papers were entered individually into the data 

ase. 


35694 (M—78-79, pp 9-20) Overview of the US DOE Coal-Oil 
DO ae Foster, C.B. (Department of Energy, Washington, 

From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


Coal-Oil Mixture (COM) combustion technology is regarded 
by the US Department of Energy (DOE) as a near-term technology, 
potentially applicable to existing utility and industrial combustors 
and to blast furnace fuel injection. From work done previously, it 
has been established that COM can be burned in existing boilers and 
blast furnaces. Therefore, the issues being addressed by the current 
DOE program are: (1) determination of best available technology to 
achieve environmentally-acceptable long-term reliable operation; (2) 
determination of applications for which COM can be utilized eco- 
nomically. The DOE has funded three major demonstration projects 
and additional supporting base technology research projects. The 
overall objectives, the current status of the existing projects and the 
future plans for the DOE COM program are reviewed. 


35695 (M—78-79, pp 21-27) Outline of COM R and D in Japan. 
—_— Y. (Electric Power Development Co., Tokyo, Japan). 
1978. 


From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


EPDC (Electric Power Development Co.), on the basis of 
information obtained from the US General Motors Corp. about its 
COM research and development efforts, and being aware of the 
necessity for similar efforts in Japan, started substantial research 
activities in 1976. The features of the program are described. 


35696 (M—78-79, pp 28-31) Coal-oil mixture projects in Canada. 
Whaley, H. (Canadian Combustion Research Lab., Ottawa). 1978. 


From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 
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In 1972, the Canadian Combustion Research Laboratory of 
the ent of Energy, Mines and Resources conducted a limit- 
ed evaluation of the combustion characteristics of a coal-No. 2 fuel 
oil suspension in a pilot-scale research tunnel furnace. The results of 
this work were presented at an industry/government seminar in May 
1972 in order to stimulate interest in coal-oil mixture (COM) tech- 
nology. At that time there was little interest in the subject and the 
program was subsequently discontinued. Recently there has been 
renewed interest in COMs as a means of substituting coal for oil, 
prompted by rapidly escalating oil prices and projected shortages. In 
order to encourage the use of coal in place of premium fuels, the 
Department of Energy, Mines and Resources Coal Conversion Pro- 
gram has invited R and D projects for funding which meet this 
objective. The program, which was initiated in 1976, has one project 
involving coal-oil mixtures currently in progress. Three more will 
commence in 1978. A brief description of each project is given. 


35697 (M—78-79, pp 35-50) New England Power Service Compa- 
ny demonstration project. Dunn, R.M. (New England Power Service 
Co., Westborough, MA). 1978. 
From 1. international sym 
tion; St Petersburg, FL, USA (8 


ium on coal-oil mixture combus- 
y 1978). 


The technical and operational development of preparing and 
burning a coal-oil mixture (COM) has been under way for many 
years. The increase in fuel costs and the need to reduce foreign oil 
imports have caused increased interest and activity in this process 
during recent years. DOE has demonstrated various aspects of COM 
firing in the laboratory and industrial boilers, but a major application 
in utility central station boilers has yet to be tested on a continuous 
basis for a period sufficient to demonstrate feasibility to the utility 
industry. The papa ha oy Power Service Company (NEPSCo) 
pro; will be a significant step forward - a full scale test program 
to fire COM to 30% of coal by weight in a high pressure boiler 
designed for both coal and oil firing. The only significant modifica- 
tion to the present boiler, air heater, precipitator, fans and stack is 
the installation of a commercially available burner considered highly 
suitable for the expected characteristics of COM. NEPSCo has 
a nage funded studies to determine an acceptable method to 
produce a stable COM and to store and transport the material 
reliably and economically. These studies investigated blending tech- 
niques, stabilizing additives and the rheology of COM and were 
conducted at three universities. 


35698 (M—78-79, pp 51-65) Florida Power Corporation/Dravo 
Corporation coal/oil composite fuel program. Rodriguez, L.A. (Flor- 
ida Power Corp., St. Petersburg); Sell, F.R. 1978. 

From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


In mid-1977, Florida Power Corporation, in partnership with 
Dravo Corporation, initiated an aggressive, joint R and d program 
to produc and burn a coal/oil composite fuel with coal ratios up to 
50% by weight. In September 1977, construction was started on the 
nation’s largest coal/oil composite pilot batch plant. The pilot plant 
was based onthe ultra-fine coal approach to preparing coal/oil 
mixtures. In January, 1978, the plant commenced operation and the 
joint R and D team began to obtain the data and operating experi- 
ence for future evaluation and possible commercial application. 
Finally, history was made on January 25, 1978 as 2,000 barrels were 
burned at Florida Power's Crystal River Unit No. 1, generating over 
900,000 kWh of electricity to our customers. The initial mix for this 
test firing was 20/80 coal/oil ratio at a load of 150 MW. Since that 
day several million kWh of electricity have been generated with 
coal/oil composite fuel mixtures as high as 4555 coal/oil ratio. 


35699 (M—78-79, pp 66-72) Interlake, Inc. demonstration proj- 
ect. Keyser, N.H.; Winters, R.P. (Interlake, Inc., Chicago, IL). 1978. 

From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


The economic and technical reasons for investigating COM 
injection into a blast furnace are discussed and alternative fuels are 
considered. Interlake’s prior experience with COM injection is re- 
viewed and progress in the design stages of the DOE-sponsored 
program is reported. Particular attention is given to the selection of 
specialized instrumentation. 


35700 (M—78-79, pp 73-79) Update: General Motors’ coal-oil 
= program. Dingo, T.T. (General Motors Corp., Warren, MI). 

From I. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


This paper summarizes the General Motors coal-oil program 
since its start in 1974. Findings and conclusions from the various 
tests on a 120,000 pound per hour, packaged oil/gas boiler are 
summarized. Results from the final one-quarter million gallon test 
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were encouraging, showing burning characteristics similar to No. 6 
a oe eee fee Current efforts have been centered 
around inv IM stability and reviewing the costs of 
applications within GM. EOM sab ‘and reviewing the tems are 
presented. They include coal handling, fuel blending, pee boiler 
modification costs. A sensitivity analysis of the factors affecting coal- 

oil cost is also shown. 


35701 ri pp 80-89) Pec ge ee of coal-oil mixture 
combustion in an industrial scale boiler. Shimizu, A.B.; Derbidge, 
T.C. (Acurex Corp. Mountain View, CA). 1978. 

From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA 81 y 1978). 


A coal-oil mixture (COM) demonstration program on an 
industrial pac ; watertube boiler originally designed for oil-gas 
firing and now residual fuel oil is described. A brief descrip- 
tion of the complete COM system is pees, including details of 
the design and support testing of the COM preparation, storage and 
handling, combustion and emission control subsystems. The planned 
procedures and schedule for facility start-up and subsequent demon- 
stration testing are given. Concluding comments address the applica- 
bility of similar COM systems to other industrial installations. 


35702 «Atl 9k pp 90-98) Disruptive combustion of coal-oil- 
mixture droplets. La -K.; Lee, C.H.; Srinivasan, N. (Northwest- 
ern Univ., vein 3 IL). 1978. 
From 1. international sym 
tion; St Petersburg, FL, USA 8 


ium on coal-oil mixture combus- 
y 1978). 


Theoretical and experimental investigations on the combus- 
tion characteristics of a droplet of multicomponent liquid fuel mixed 
with fine coal icles have been conducted. Two limiting cases of 
combustion vior are identified. In the quiescent combustion 
mode vaporization simulates batch distillation such that all the liquid 
components are preferentially vaporized, leading to the eventual 
formation of large coal particle agglomerates which may modify the 
combustor performance. In the disruptive combustion mode, internal 
boiling of the more volatile components is possible with the coal 

es serving as heterogeneous nucleation sites. The resultant 
internal pressure build-up leads to perpetual fragmentation of the 
droplet, and hence may tly diminish the various heteroge- 
neous effects associated with spray combustion. Experimental obser- 
vations show that both dispersion and agglomeration of the coal 
particles occur, although the extent of agglomeration becomes Yt 
gressively more serious even for moderate levels of loading of the 
coal particles. 


35703 (M—78-79, pp 101-112) Parametric studies of COM com- 
bustion. Ekmann, J.M.; McCann, C.R.; Mathur, M.P.; Bienstock, D. 
(Pittsburgh Energy Research Center, PA). 1978. 

From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


A factorially desi; 
ried out using a 100 hp 
No. 6 oil and 20 to 30% 
function of four o 
firing rate, and air di 


program of combustion tests was car- 
tube boiler. The boiler performance with 
coal-oil mixtures was determined as a 
ting parameters - excess air, atomizing air, 
ibution. Measurements of irradiance and first- 
temperatures were used to examine heat-transfer patterns. From 
isokinetic Dg my samples both mass loadings and size distribu- 
tions of fly ash were determined. These data were used in 
= junction with oy ee to correlate mass emission rate 
the stack opacity e boiler performed at design capacity as 
well or better with 20% COM compared with No. 6 oil. Increased 
heat transfer in the first pass of the boiler appears to explain the 
improved performance with COM. 


35704 (M—78-79, "EP 113-152) EPDC COM R and D laboratory 
tests and pilot plants. Hatano, M. (Electric Power Development Co., 
Tokyo, Japan). 1978. 

From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


The Electric Power Development Company (EPDC) is de- 
veloping the technology of both fine and coarse COM. The results 
of the laboratory tests on fine COM and a description of the fine 
COM pilot plant are presented first. Following that, the results of 
the laboratory tests on coarse COM and a description of the coarse 
COM pilot plant are presented. Various coals are compared; the 
effect of coal concentration is studied (above 50%, the viscosity is 
too high); various grinding machines are compared; about 4000 
ae additives were tested; and finally various pump types are 


35705 (M—78-79, pp 153-168) Thermal efficiency of a hot wall 
furnace fired with coal/oil mixtures at low concentrations (0 to 16%). 
Essenhigh, R.H. (Pennsylvania State Univ., University Park); Brice- 
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land, C.; Gootzait, Kokkinos, A.; Masuda, T.; Shull, H.E.; 
Lockwood, K.; nding | 1978. 

From 1. international on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


Mixtures of coal dispersed in oil, 
been fired at 1.25 million Btu/hr (0.35 
40 ft? combustion volume. A 
furnace 


tion difference at the peak is 

pattern, the variation of gas 

image of the efficiency. All efficiencies lay in 

with the efficiencies for the two series displaced 

age points, this is attributed to the much 

vee NO/sub x/ measurements a monotonic rise 
coal, but the levels at all times were below EPA 

limits for lar Se Ge tt ee fuel-N 

45% at the lowest coal concentration examined to 


pike er apr rece ny aemsghy nw eye ch ng 

determination of the heat-up 

hours). Also discussed is the 
furnaces, 


unsteady ae ee oe ene 
time-constant for the furnace 9 


35706 (M—78-79, 69-182) ay of ang coal wate 
as a clean liquid fuel. toni Poooher + BS, she 3 
Wright, D.; Jakatt, S.E.; Gilnnantin’ B.J.; J,; 
(Adelphi Center for Energy Studies, Garden City, NY). 1978. 

From 1. international on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


Results are presented on the investigations by Adelphi Center 
Sor sary Sees, 0 CON Ee ee es 

NEY ee ee ee 
fuel. Rheological data demonstrating a pseudo-plastic, thixotropic 
behavior are reviewed and their to Poiseuille flow in 
pipes is discussed. Data on the 


35707 (M—78-79, 
ture combustion. Busch, 
View, CA). 1978. 

From 1. international — on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


183-196) Parametric study of coal-oil mix- 
F.; Brown, R.A. (Acurex Corp., Mountain 


Results of parametric testing of Coal-Oil Mixture (COM) 

combustion, which was conducted at the Acurex/EPA — 
Furnace Facility, are presented. The study, which was 
g farance contigarediin waddh clauny chaaisies Gis tees GOST goa 
heat absorption patterns found in an industrial boiler, exam- 
ined mixtures prepared using three different coals and two different 
oils. Highlights of the study were the effects of fuel composition, 
combustion control technology and doping on SO, and NO emission 
levels. Aerodynamic changes through modification were also 
pp ma po da those results a! ——. A a 
of the tion very | ince 
the eet of COM on to coe particulate stack 
atomization nozzles. Results o' sampling, 
an Acurex High Volume stack sampling — are om ewe 5 in- 
cluding particulate loading and particulate anal ysis. 
35708 (M—78-79, pp 207-221) Evaluation of mixing ——_ 
for NEPSCo coal-oil mixture demonstration project. Batra, S.K. (New 
England Power Service Co., Westborough, MA); Tsai, S.Y.; 
Dooher, J.; Jakatt, S. 1978. 

From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA 1 y 1978). 


The New England Power Service y was awarded a 
cost sharing contract by the Energy pone yn A it 
Administration (ERDA) to develop and rotted coal-oil mix- 
= paca: & in = 80 Lindy at hon papher yee Station, Salem, 

assachusetts. For selection of an optimum — Tos 
series of equipment evaluation tests were Le 
produced by several small-scale mixers. resultant daar Gee was 
examined for stability and rheological characteristics and 
were made as to the expected performance of the mixers. Criteria of 
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these evaluations and the final selection of the mixing system are 
presented. 
35709 (M—78-79, ag eng ag ter gd the 
determination of COM N.H.; Stokes, C.S. (Ger- 
mantown Labs., Inc., Philadelphia, PA). 1978. 

From 1. i um on coal-oil mixture combus- 


ym yz 
tion; St Petersburg, FL, USA (8 May 1978). 


In this paper a scanning capacitor system is described whose 
readout is a function of the dielectric properties of nondestructively 
scanned material. It is demonstrated t 


well as water droplet distribution in a COM. K-scan curves are 
presented for water-oil, coal-oil, and coal-oil-water mixtures before 
and during elevated temperature tests. For these tests the COM’s 
were produced by both cavitating and non-cavitating mixing tech- 
niques. In addition, instrument ve stability, and the impor- 
tance of dynamic COM stability are discussed. The paper 
concludes with a further proms of -scan equipment in process 
control. 


35710 (M—78-79, pp 242-259) — of commercial instrumen- 
tation for the continuous measurement of viscosity and coal content of 
coal-oil mixtures. Sabadell, A.J. (MITRE Corp., McLean, VA). 
1978. 

From 1. international sym 
tion; St Petersburg, FL, USA (8 


ium on coal-oil mixture combus- 
y 1978). 


The results of the latest General Motors testing indicate that 
the operation of a COM combustion system would be yaa 
improved with the automated and continuous monitoring 0! 
characteristics. This presents a survey of the commercially 
available instrumentation for continuous monitoring of viscosity and 
suspended solids concentration in terms of their availability to the 
needs of the ongoing DOE COM Program. For each instrument the 
underlying principles are discussed and a brief review of the signifi- 
cant features is presented. Results of tests performed by instrument 
manufacturers are described. A pr selection is presented. 
For viscosity measurements the rotational type is preferred. For coal 
concentration measurements the gamma radiation and the sonic 
types are essentially equal in terms of capability. Nevertheless, the 
most promising instruments as well as the others discussed should be 
tested more extensively before final selection is made. 


35711 (M—78-79, pp 260-270) Measurement and control of the 
coal in coal-oil mixtures. Geraci, E.E. (Leeds and Northup Co., 
North Wales, PA). 1978. 

From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


This paper describes instrumentation that can measure the 
size distribution and percent concentration of coal in both coal-water 
and coal-oil mixtures. The instrument uses lasers and microproces- 
sors and is available in laboratory or on-line process monitor ver- 
sions. The size range of performance is 1.9 to 300 microns with 
concentrations up to 70% solids. The instrumentation is presently 
installed at a fuel preparation pilot plant. The measurement is used to 
determine consistency of grind, settling and agglomerating charac- 
teristics. 


35712 (M—78-79, pp 273-287) Stability of coal-oil mixtures. 
oe Bienstock, D. (Department of Energy, Pittsburgh, 
PA). 1978. 

From |. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


The settling behavior of both stabilized and nonstabilized 
coal-oil mixtures was investigated. Thirteen stabilizers were tested 
under standardized conditions. Several were found to be partially 
effective for the coal-oil combination studied. The majority provided 
no improvement over the nonstabilized mixture and, in fact, de- 
creased the stability in some cases. The studies of nonstabilized 
mixtures considered five different oils and several coal concentra- 
tions. Some effect, due to oil type, was found. A fifty percent 
mixture was found to be stable in the oil used for the stabilizer tests. 
Measurements of the shear stress/shear rate relationship were made 
for the oils and mixtures studied, using two t of viscometers - a 
concentric-cylinder device and an extrusion rheometer. These data 
were used to examine the role of viscosity in establishing the settling 
rates found for the nonstabilized mixtures tested. The viscometric 
data are also of value in predicting pressure drop in pipeline flow 
and may be used, in conjunction with the settling curves, to compare 
simple toa he of sedimentation, i.e., free, hindered, or compressive, 
to identify the mechanisms of settling i in coal-oil mixtures. 


35713 (M—78-79, pp 288-299) Investigation and measurement of 


stebility in coal-oil mixtures. Rowell, R.L. (Univ. of Massachusetts, 
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Amherst); Ma nog Rye t gee oe: Lindsey, E.E.; Glennon, 
C.B.; Tsai, S.Y.; Batra, S.K. 197 

Foie 1 tenomabieh een jum on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


The general wk mys of the definition and measurement of 
stability in non- has been inv in connec- 

tion with researc | as ee aiaden of mitene © ground coal in 
No. 6 oil as a power plant fuel. The theoretical problem is expressed 
in terms of electrostatic, steric and matrix stability while the prac 
ot petite © satennne’ 1 ay S dynamic and reactive 
stability. The measurement of static stability has been achieved 
rma development of a thermostatted sedimentation column. The 
a ange or data on the time-dependence of the 
density during COM sedimentation. It also yields data on the rheolo- 
gical properties of the COM sedimentation matrix. The coal particles 
were characterized by sieve analysis and by optical microscopy. The 
particles were poly and irregular in shape but some of the 
samples were predominantly in the 5 to 10 wm range with a 
significant fraction below 5 wm. The ic measurement of 
stability is ) comaeees with microscopic stability. The effects of 
stabilizing and destabilizing additives are discussed. 


35714 (M—78-79, 200-010 Rew Determination of coal-oil mixture 
stability. Kugel, R.W. ’ Nalco Chemical Co., Oak Brook, IL). 1978. 

From 1. international symposium on coal-oil mixture combus- 
tion; St Pe. zsburg, FL, USA (8 May 1978). 


A need exists to develop uniform testing procedures to deter- 
mine the stabilities of coal-oil mixtures. Several methods for testing 
COM stabilities and viscosities have been implemented in these 
studies. These methods include: the use of sedimentation columns 
with a variety of clear og Re used to aid in determining the 
percent settling of the coal; use of electron photomicroscopy to 
study the effects of lomeration and compaction; and finally, the 
actual measurement of COM viscosities using a viscometer with a 
helipath attachment. The physical and chemical factors which influ- 
ence the stability of coal-oil mixtures against coal settling and 
compaction are discussed. The effects of coal and oil characteristics, 
coal-oil ratio, temperature, mixing and chemical additives 
are considered. And, the ealative merits of these evaluation tech- 
niques, as well as those of varius COM stabilization methods are 
compared. 


35715 (M—78-79, pp 317-321) Use of attapulgite clay-surfactant 
to stabilize coal. cealall aiahaee, Sawyer, E.W. Jr. (Pennsylvania 
Glass Sand Corp., Berkeley Springs, WV). 1978. 
From 1. international sym 9 on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


This presentation describes materials and possible processing 
techniques used in the p tion of attapulgite-stabilized s 
sions Gf 30% to 60% boal (200 mesh) in o. 6 fuel oil. 
suspensions exhibit excellent uniformity when stored for extended 
periods at 160°F. pa ite pomp in the continuous oil phase is 
achieved by medium or ‘high tation in the presence of small 
amounts of dissolved surfactants. Such factors as (1) the effect of 
surfactant type, (2) the result of variations in clay to surfactant ratio, 
(3) the effect of processing temperature, (4) the influence of moisture 
content and (5) possible processing variations and limitations are 
discussed. The pseudoplastic rheological ee of attapul- 
gite-stabilized coal suspensions are ibed. The preparation of a 
coal suspension and the materials utilized are dete iled and data on 
viscosity characteristics and storage stability are given. Economics 
of this approach are discussed. 


35716 (M—78-79, pp 322-340) Properties and behavior of some 
coal-oil mixtures. Leffert, C.B. (Wayne State Univ., Detroit, MI). 
1978. 

From 1. international sym 
tion; St Petersburg, FL, USA (8 


ium on coal-oil mixture combus- 
ay 1978). 


The General Motors-led consortial effort of 1976 to 1977 
demonstrated industrial-scale preparation and combustion of two 
coal-oil mixtures (COM) in a op boiler at Saginaw, Michigan. 
The final report of ERDA/EPRI showed that the essential features 
of preparing and burning COM could be done successfully. There 
are woe Fy. agp remaining problems of control in COM preparation 

of static and dynamic stability of previously stored COM. 
Since the conclusion of those tests, further analysis of the data and 
further testing of the COM characteristics have continued at Wayne 
State University to help delineate the cause of the full-scale test 
problems. Results of some of these additional studies are presented. 


35717 (M—78-79, A 341-343) Slurry fuels and the use of addi- 
tives. Metzger, G.W. 1 
From 1. ‘iosiniiomn 8 


ymposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 


y 1978). 
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The use of additives enables the control of three principal 
factors in producing useable slurry fuels. The technology of solid/ 
aes slurries for the transportation of solids is well established. 

uch of this technology can be applied to the preparation of slurry 
fuels. Useable slurry fuels can be made at competitive cost and can 
reduce the need to import foreign oil. 


35718 (M—78-79, pp 347-350) COM profitability: sensitivity to 
coal-oil price differentials. Kuehnel, R. (MITRE Corp., McLean, 
VA). 1978. 

From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


For large, oil-fired boilers (= 100 MW), conversion to COM 
appears to be a profitable investment. For a given set of assumptions 
concerning — and operating costs and escalation rates, the 

rofitability of conversion is determined by the price differential 
om coal and oil, and not by the absolute price of the two fuels. 
Other variables having a strong effect on the profitability of conver- 
sion are the relative escalation rates of coal and oil prices and the 
size of the plant. Of these, the relative escalation rates of the prices 
have the strongest effect. 


35719 (M—78-79, pp 351-363) Economic considerations for in- 
dustrial firing of coal-oil mixtures. Bergman, P.D. (Pittsburgh 
Energy Research Center, PA); Joubert, J.I.; Bienstock, D.; George, 
T.J. 1978. 

From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


Industrial users of oil and gas face an uncertain future with 
respect to fuel availability and economics. Direct conversion to coal 
may be beyond the physical technical capabilities of a large segment 
of the industrial community. Conversion to COM (coal-oil mixtures) 
offers an intermediate, near-term solution which could reduce oil 
consumption by as much as 40 to 45%. In many cases, COM could 
be utilized in existing steam-raising equipment without a significant 
derating. In this paper, key economic and technical considerations 
associated with the conversion of existing clean-fuel-burning indus- 
trial boilers to COM-firing are explored. 


35720 (M—78-79, pp 364-372) Utilization of coal oi] mixtures in 
existing utility and industrial boilers. Eberle, J.W. (Forney Engineer- 
ing Co., Addison, TX); Hickman, R.H.; Farrar, L.E.; Talmund, F.M. 
1978. 


From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


The recent interest in using a Coal-Oil Mixture(s) (COM) to 
fire large boilers is a result of the high escalating costs being 
experienced by users of fuel oil, possible restricted use of natural gas, 
the desire of the Federal Government to reduce consumption of 
foreign oil and the successful tests conducted by General Motors in 
1976 to 1977. The Federal Government has been interested in the 
development of firing a COM because it is the only near term means 
of reducing the consumption of oil and gas in large boilers, and is 
funding research ——— grams to determine the extent of COM utiliza- 
tion in a variety of boiler types. 


35721 (M—78-79, pp 373-386) Coal-oil mixture (COM): a pre- 
US market study. Christie, G.A.; Wills, J. ~ a 

R.G. (Arthur G. McKee and Co., Cleveland, OH). 197 
From 1. international symposium on coal-oil tn combus- 


tion; St Petersburg, FL, USA | ay 1978). 


The economics of preparing COM as a marketable fuel and 
the economics of converting existing steam generating facilities to 
COM fuel are analyzed. The effects of geographical segmentation 
are examined. Consideration is given to air emission compliance 
based on present federal standards. The US population of boilers 
grouped by fuel eae goed range is analyzed to determine the 
potential market for COM considering its economic aspects. A 
probabilistic analysis is used to determine a preliminary measure of 
the market for COM. The results of an abbreviated market survey of 
US manufacturing industry are used to identify the factors which 
influence the decision attitude of potential COM users. This provides 
a further basis for estimating the market for COM. 


35722 (M—78-79, pp 387-394) Coal-oil mixture economics and 
applicability for utility boiler coal conversions. Muska, A.V. (Ebasco 
Services Inc., New York, NY). 1978. 

From 1. international symposium on coal-oil mixture combus- 
tion; St Petersburg, FL, USA (8 May 1978). 


It is bi uite apparent that we are dealing with many variables in 
e 


arriving at relative costs of the options that were considered. We 
have conducted sensitivity studies on the impact of these variables, 
and list the most critical factors. The most basic factor is the 
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difference in the price of coal and oil, both in dollars per million Btu. 
What is not sufficiently recognized is that one must predict the 
levelized fuel costs over the life of the boiler, not the current costs of 
fuel. As oil is predicted to rise more rapidly in cost than coal in the 
1980's this levelizing will favor COM. Site and construction factors 
generally favor COM over 100% coal conversion because the COM 
technique can generally overcome the lack of space for the installa- 
tion of coal and scrubber sludge handling facilities and the COM 
technique can be retrofitted onto a boiler in less than three years. By 
its actions the Federal Government can either extend or reduce the 
application of COM to utility boilers. A summary table shows that 
for the conversion of the 71,000 MW of oil-fired utility plant 
capacity to coal when using the 100% coal conversion 

$56.4 billion of new investment is required, while COM 

require only $41.2 billion, resulting in $15.2 billion saving. There is a 
further saving due to reduced oil imports. (LTN) 


35723 (MIT—2295-1-7) Modeling of fluidized bed combustion of 
coal. Quarterly technical 
30, 1978. Louis, J.F.; Tung, 
Cambridge (USA). Ener, 
2295. 14p. Dep. NTIS, 

Introduction to 8th quarterly report is also included. 

A first-generation FBC system model was developed which 
can approximately compute: (1) carbon (2) combustion 
efficiency, (3) expanded bed height, (4) SO: — (5) stone 
utilization, (6) NO/sub x/ emission, and (7) heat transfer coefficients 
of immersed tube. Recent modeling effort has been focused upon 
upgrading this system model. On the Data Base Management 
System, a semi-automatic data input system has been developed. 
Sample application of the semi-automatic data input system, using 
data gathered by the MITRE Corporation, from its multi-channel 
data acquisition system for the Alexandria Process Development unit 
of Pope, Evans and Robbins is also described in detail. Note that 
only the introduction and summary of the complete report was 
issued under this number. A summary of the 8th quarterly report is 
included. Component parts (fluid dynamics, combustion, desulfuriza- 
tion and heat transfer) of the mathematical model of fluidized-bed 
combustion have been reviewed and their performance evaluated. 


35724 Brown coal dust - direct utilization for process heat gen- 
eration. Franke, F.H. Braunkohle; 30: No. 7, 201 "205Gul. 1978). “an 
German). 

The concept for the utilization of brown coal dust and its 
application in wide fields of industry for direct process heat genera- 
tion are discussed. 


). yo 1979. Contract EX-76-C-01- 
01. 
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REFER ALSO TO CITATION(S) 35522, 35534, 35536, 35554, 
35555, 35693, 36697, 36698, 36910 


35725 (SAN—0115-T124-1) See nae ——— for 
gas produced by un of western coal. Olsen, 
D.L.; Moll, A.J.; Dickenson, R.L.; Trexel, C.A.; Ser a 
N.R. (SRI International, Menlo Park, CA (USA)). Ai 
tract EY-76-C-03-0115-124. 92p. (SRI—6581). Dep. 
MF AOl1. 

This report presents a preliminary market evaluation 
produced from underground coal gasification in the western United 
States. The most important market for LBG or IBG from UCG is 
the electric utility industry. Moreover, there is likely to be an urgent 
need for the electricity so produced. Because little expansion of 
hydroelectric plants is expected, thermal plants--nuclear or fossil- 
fueled--must be relied on to accommodate the expected growth in 
California demand. Western coal reserves are expected to play a 
crucial role in base-load plants. Whether direct combustion or under- 
ground gasification of western coal is favored for specific sites 
depends on successful development of UCG technology, compara- 
tive economics, and environmental impacts. The technical develop- 
ment of UCG depends on the success of existing private and govern- 
mental programs. Opportunities for application of UCG-derived fuel 
gas in existing industrial facilities are limited and site-specific. The 
potential market in the United States for competitively — SNG 
from UCG-derived IBG is essentially supply limited through the end 
of this century. That is, the nation’s nautral and 
from the UCG sources likely to be developed by the year 2000. 
Retrofitting existing oil- or gas-fired power plants to accommodate 
IBG may be attractive in some cases as an alternative to a more 
costly conversion to coal-fired systems. Technical suitability, gas 
transportation costs, and ease of retrofit favor IBG over LBG in in 
applications for UCG-derived gases, such as chemical feedstocks, 
SNG precursors, industrial fuels, or retrofit power plant fuels. 
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=, Potential utilization of Canadian thermal coal in ~—. 
P. (Canadian Embassy, Tokyo, Japan). CIM Bull; 72: 


802, i, osreb 1979). 
All indications point to a growing market for thermal coal in 
Japan as orocess, The Ministry of the country’s current energy policy formulation 
of International Trade and Industry forecasts 
Epon dibalieetmesar 1985 and 40 million tons in 1990-- 
a twenty-fold and forty-fold increase over the present level. This 
potential reflects Japan's over-all serious and increasing concern for 
security of energy supplies and its resultant need to seek alternative 
sources. Nuclear power will be the main alternative source, but, 
because it is expected that its development will be slow, imported 
thermal coal will assume greater importance. Canada, with large 
resources of all types of coal, could fill a portion of this market. 
Thermal coal could come from thermal coal developments 
or from metallurgical coal mines, which usually produce a certain 
amount of coal not amenable to coking, but suitable for power 
purposes. However, penetration of this Japanese market by Canadian 
nee ee Se ee ee 
On the demand side, siting, environmental aspects, the need for a 
coal unloading and trans-shipment centre, and the added cost of 
installing coal-fired stations could be major constraints. Although 
Canada , ample high-quality resources, any new development tied 
to the Japanese market will require improvement in prices to cover 
the high costs associated with transportation, the construction of 
new mines and the provision of new infrastructure. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 35672, 37577 


(EPA—600/7-78-063, pp 106-112) Protecting worker 
safety and health in coal conversion. Cohen, M.L. (National Inst. for 
Occupational Safety and Health, Rockville, MD). Apr 1978. 

From Symposium on environmental aspects of fuel conver- 
sion technology; Hollywood, FL, USA (Sep 1977). 


The National Institute for Occupational Safety and Health 
(NIOSH) is responsible for developing recommended standards for 
occupational exposures to chemical and physical hazards, including 
those which arise in newly developing technology. An assessment of 
the potential deleterious impact on the occupational environment by 
coal conversion technologies is in progress, including the identifica- 
tion of possible hazardous exposures to workers and the develop- 
ment of strategies for control of these exposures. NIOSH has devel- 
occupational safety and health guidelines for coal gasification 
pilot Rae oe 8 ee recommended standards for coal con- 
version processes lacty be commercialised in the U.S. by 
1985. The we hay includes a world-wide literature survey, 
visits to operational facilities, and evaluation of the occupational 
safety and health practices and records in coal conversion plants. A 
unique process orientation forms the basis of the occupational safety 
and health recommendations, with emphasis on real-time monitoring 
of indicator substances to identify problem areas and fugitive emis- 
sions. Engineering controls, safe work practices, industrial and per- 
sonal hygiene, medical examinations and recordkeeping, and person- 
al protective equipment complete the recommended standard. The 
need to simultaneously develop control technology and advance 
ee engineering for coal conversion technologies is evident. 
‘otential occupational health and safety problems can be prevented 
—— attention to these considerations in the design of synfuel 
plants. 


35728 Solar electric generator system. Caftant, S. (to Deutsches 
Patentamt, Muenchen (Germany, F.R.)). German(FRG) Patent 
2,709,508/A/. 7 Sep 1978. 18p. (In German). 

A solar system is described which enables to directly convert 
solar energy to electrical energy. The system consists of a solar 
concentrator and a thermionic converter. The concentrator consists 
of a row of mirrors, each i hn the shape of a frustrum cone, which are 
arranged concentrically. The three-dimensional opening angle of 
each mirror element varies in a way which makes the total mirror 
system form a circular focus. The cathode is heated by the concen- 
trical solar radiation, due to the arrangement of the thermionic 
converter. In order to increase the efficiency, the whole system must 
be installed according to the solar position. 


field investigations of shotfiring fumes of 
mining explosives in : Roel Cybulska, R.; Sobala, J. (Glowny Insty- 
tut Gornictwa, Katowice (Poland). Safety i in Mines Inst.). Propellants 
Explos.; 3: No. 1/2, 14-17(Apr 1978). 

Detonation products of basic explosives like ammonium ni- 


trate, Metanit D2 and nitroglycerin-Barbaryt A were analysed for 
On, CO, CO, CH, Hz, NOs and Nz and the shotfiring properties 
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studied. The tests were carried out under laboratory conditions and 
in shotholes drilled underground in the mine, in coal and in stone. 
35730 Process for preventing the formation of dust in coal seams 
of coal mines with shield extension. Lewer, H. (to Chemische Fabrik 
Kalk — ang Yo F.R.); Deutsches Patentamt, 
Muenc »- German(FRG) Patent 2,509,042/B/. 
19 Jan 1978 3p. Perrin Cocca 


In order to prevent the formation of dust in coal mining, 
which occurs if during shield extension the wide steel shields are 
pressed hydraulically to the roof of the mine, it is proposed to 
provide the roof strata previously with a 1 to 10 mm thick layer of a 
paste binding the dust. Pastes with penetration values of 280 to 340 
are preferred (measured with a penetrometer according to DIN 
51804). 


REGULATIONS 


35731 (UCRL—13946) Briefing on the impacts of the National 
Energy Plan on regional coal production. Draft final CRESS 
report No. 34. Yabroff, I.W.; Dickson, 


report. 
E.M. (Stanford Research 
Inst., Menlo Park, CA (USA)). 27 1977. Contract W-7405-ENG- 
48. 33p. Dep. NTIS, PC A03/MF AOl1. 

In the NEP, industry and utilities are encouraged by tax 
incentives to burn coal rather than other fuels; some new plants are 
required to burn coal. Potential air quality degradation is limited by 
requiring that the burning of high sulfur coal be followed by 
scrubbing of flue gases. To limit a shift in coal production from 
eastern high sulfur coal to western low sulfur coal, NEP extends the 
scrubbing requirement to all coal, irrespective of its sulfur content. 
Three factors are given special attention: the Best Available Control 
Technology (BACT) requirements described in NEP; alternative air 
q wality standards; and uncertainties in sulfur scrubbing costs, trans- 
portation costs, and other key parameters. We have input two FEA 

projections of industrial and utility coal demand for 1985 into the 
SRI Regional Coal Depletion Model. These projections, which were 
pn ge Ba for the Project Independence Energy System model, 
consider coal demand with and without NEP. NEP will shift coal 
production for electric utilities away from New Mexico and Wyo- 
ming to the East and Midwest because NEP requires that the low 
sulfur os coal burned in new plants undergo stack-gas scrub- 
bing. The emissions standard of 0.4 to 0.6 lb SO2/10® Btu of coal 
burned will have little effect on regional coal production because of 
the relative — of scrubbing cost to the amount of scrub- 
bing required. Changing NEP’s required implementation date for 
BACT f from 1978 to 1982 will slightly reduce production in the East 
and Midwest and increase it in the West, with a greater increase in 
Wyoming. Regional coal production under non-NEP conditions will 
be highly sensitive to scrubbing costs but much less so under NEP. 
Regional coal production will be moderately sensitive to increases in 
long-distance rail transport costs. 


PETROLEUM 


REFER ALSO TO CITATION(S) 36626, 36935, 37094 


35732 SPE—AIME symposium on petroleum economics and 
evaluation. New York, NY; American Institute of Mining, Metallur- 
, and Petroleum Engineers, Inc. (1977). 300p. (CONE. 770268 
. Society of Petroleum Engineeers (AIME), 6200 N. Central Ex- 
pressway, Dallas, TX. 

From Symposium on petroleum economics and evaluation; 
Dallas, TX, USA (21 Feb 1977). 

Proceedings contain 28 papers dealing with the petroleum 
economics and evaluation of oil and gas deposits, ing and 
production operations. Specific topics covered include: drilling pro- 
gram financing and the operator risk/return position; LNG ventures 
- economics and outlook; long range forecasting of foreign oil prices; 
the effect of reservoir and fluid properties on production decline 
curves; the potential and economics of enhanced oil recovery; eco- 
nomics of offshore oil production; the need for dynamic forecasting 
of recoverable reserves. The papers were abstracted and indexed 
separately. 


RESERVES 


REFER ALSO TO CITATION(S) 36695 
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GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 37618 


35733 Offshore oil and gas. Technics and tendencies. Schill- 
moeller, P. (Esso A.G., Hamburg (Germany, F.R.)). Oe/; 16: No. 10, 
282-284(Oct 1978). (In German). 

From Exhibition and congress: Ship, machninery, marine 
technology international (SMM ‘78) and international oil prevention 
conference and exhibition (IOPPEC ‘78); Hamburg, Germany, F.R. 
(26 - 30 Sep 1978). 

A quite substantial portion of the oil and gas to be produced 
in the future is likely to come from offshore wells. Technical 
developments are continuously shifting the barriers limiting the 

roduction possibilities, thus widening the scope of new applications 
in the technology of drilling and production. 


35734 Optimal numerical procedure to solve two-dimensional 
three-phase petroleum reservoir simulator. Al-Marhoun, M.A. 
Norman, OK; Univ. of Oklahoma (1978). 197p. University Micro- 
films Order No. 78-07,887. 

Thesis (Ph. D.). 

A mathematical formulation of the two-dimensional unsteady- 
state flow of oil, gas, and water in a porous medium is developed 
using implicit pressure explicit saturation technique with SI units. In 
the simulation package, a new feature, a chain of imaginary cells, is 
introduced to save CPU execution time. For sealed reservoirs, this 
new feature permits the execution of active cells only without 
checking for boundary cells. A review of the most popular iterative 
methods used in petroleum reservoir simulation to solve the pressure 
equations was presented. These iterative methods are point succes- 
sive overrelaxation (PSOR), line successive overrelaxation (LOSR), 
alternating direction implicit (ADI), and strongly implicit procedure 
(SIP). Direct methods are presented as a tool to solve the pressure 
equations in petroleum reservoir simulation problems along with 
ordering schemes, sparse matrix technique, generate-and-solve algo- 
rithm, and band matrix technique. Then the band matrix algorithm is 
applied on standard ordering of the coefficient matrix. A new 
approach to the application of direct methods in petroleum reservoir 
simulation is introduced. This new method is based on a modified 
form of alternating diagonal ordering that will produce perfect 
secondary diagnosis in the coefficient matrix. A simulation of a 
realistic petroleum reservoir is done for homogeneous and heteroge- 
neous cases. In a 600 days simulation and 345 cell system, the 
iterative methods are faster than direct methods used in this study. In 
direct methods, the new method is substantially faster than the band 
matrix algorithm applied to standard ordering (STBAND). The new 
method requires 65.5% of the computer time required for STBAND 
to perform the same simulation. Among the iterative methods used, 
the PSOR is faster than LSOR, ADI, and SIP in this study. 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 36708, 37197, 37357, 37622 


35735 (BETC—2025-1) Requirements for the development, man- 
agement and implementation of research in support of the Department 
of Energy Enhanced Oil Recovery Program. Hocott, C.R.; Maier, 
R.H. (Gulf Universities Research Consortium, Bellaire, TX (USA)). 
Feb 1979. Contract EX-76-C-01-2025. 114p. (GURC—163A). Dep. 
NTIS, PC A06/MF AO1. 

Recommendations concerning a supplemental research pro- 
gram for enhanced oil recovery (EDR) are outlined. A program of 
studies to identify, describe, and quantify geologic and geochemical 
factors, which have a major influence on EOR processes, should be 
initiated. The interactions within EOR fluid systems and the interac- 
tions between fluid system components and rocks and fluids in the 
reservoir environment should be studied as a unified program. Dia- 
logue and exchange of data and materials between laboratory inves- 
tigations and field tests should be promoted and, for some projects, 
should be a requirement. Research programs which are not as 
developed as the surfactant-polymer program should be expanded. 
Comprehensive systems and procedures must be adopted soon for 
the collection, analysis, filing, dissemination, and interchange of data 
being developed in the different program sections. 


35736 (BETC—5075-1) Basic studies in the displacement of re- 
sidual oil by chemical flooding. Annual report. Flumerfelt, R.W.; 
Payatakes, A.C.; Tham, M.K. (Houston Univ., TX (USA); Depart- 
ment of Energy, Bartlesville, OK (USA). Bartlesville Energy Re- 
search Center). Aug 1978. Contract EY-76-S-05-5075. 70p. Dep. 
NTIS, PC A04/MF AO1. 

Portions of document are illegible. 


PETROLEUM 


oil - commercial surfactant systems hav ok 
deep channel instrument. In it wii 
deformation test, these data wed that 


the shortest coalescence time, i 

improved oil ganglia mobilization criterion has been p 

improvement eliminated the bias due to the 

of capillarity in the upstream interface of the oil-ganglia. 

—; version showed reduction in the probability of Ce get ~—_ 
up. However, the conclusion drawn previously regarding the 

portance of coalescence was still correct. 


(FE—2605- tp A per tga a bl sulfonates for labo- 
ratory studies in tertiary oil recovery, preparation and related studies. 
Annual report, May 1977—April 1978. Malmberg, E.W.; Burtch, 
F.W. (Suntech, Inc., Richardson, TX (USA); Department of 
Energy, Bartlesville, OK (USA). Bartlesville Energy Research 
Center). Dec 1978. Contract EF-77-C-01-2605. 77p. Dep. NTIS, PC 
A0S/MF AO1. 

The evolution of the supply of sulfonates during the first 
years of the current accelerated pace of enhanced oil recovery 
research was marked in large part by haphazard coverage, uncertain 
supply bases, and other questionable aspects. Important work was 
being published demonstrating the special features of synthetic sul- 
fonates, and a number of streams were available as feed- 
stocks for petroleum sulfonates. Exploratory work in synthetic sul- 
fonates led recovery research in Suntech to increased interest in 
GEDA’ he Ge seneuien Oca was submitted to 
ERDA for the preparation of a of samples of synthetic 
sulfonates and several petroleum s Seabes. The choice of — 
would be based on an examination of modern 
refinery streams. The candidates would be made in large 
amounts so that laboratory samples could be distributed to + aggre 
academic and industry groups. The selection, preparation, and 
chemical analysis of these samples has now been completed. This 
work is described in this report. A total of nine synthetic sulfonates 
and three petroleum sulfonates were made in large enough _— 
for distribution to interested laboratories. Information t 
samples and remaining samples are available from Dr. J.J. Taber of 
the New Mexico Petroleum Recovery Research Center, Socorro, 
New Mexico. A second summary report is in preparation which 
describes the results of optimal salinity measurements, salinity grids, 
and exploratory oil recovery measurements for these samples. 


35738 (ORNL—5525) ecm - 
renewable wood resources. a 2 ; Com 
W.L.; Crenshaw, J.M. (Oak Rid, ige Noticasl 
ag Contract W-7405-ENG-2 


chemicals from 

AL. Griffith, 
Bighe Fe 
69p. Dep. NTIS, PC A\ 


Most of the wood pulp in the U.S. is produced by cooking, or 
digesting, wood chips in a chemical solution. These pulping process- 
es have effluent streams which contain dissolved lignins, lignin 
breakdown products, and carbohydrates. There is a substantial eco- 
nomic incentive to use these materials as feedstocks for the produc- 
tion of high-valued micellar flood chemicals. The pulp and paper 
industries have practiced chemical recovery for almost a century. 
The largest chemical recycle processes are the internal recycle of 
inorganic salts for reuse in pulping. This is coupled with the use of 
waste organic compounds in iquor as a fuel for directly-fired 
evaporation processes. Diversion of effluent and low valued streams 
for chemical recovery using fermentation, purification, or synthesis 
methods appears technically feasible in several cases. The use of new 
recovery processes could yield a variety of different wood-effluent 
based products. Some of the sugar acids in pul — fave Pa be 
used as seques' agents in reservoirs wi 
gery of multivalent cations in flood brines. Recmastaien at mh 
tion of high viscosity polymers, seq t 
alcohols appears worth further inventgation. aifoil 2 acids ids ant cis 
derivatives can be used as surfactants in some reservoirs. Some waste 
constituents may adsorb preferentially on formations and thereby 
reduce loss of surfactants and other higher-valued chemicals. 


35739 Drilling conditions and geophysical studies of reservoir 
beds. Kukharenko, Yu.N.; Bulgakov, R.B.; Usmanov, M.G.; Ikhiyat- 
dinov, T.Z. Neft. Khoz.; No. 3, 10-13(Mar 1978). (in Russian). 

An examination is made of the effect that the condi- 
tions in producing beds in the Arlan and Kushkul’ fields have on 
their electric logging characteristics and current oil yield. Data are 
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35740 (SAN—1000-2) Paris Valley combination thermal drive 
pilot demonstration test. Second annual report, F 
1978. Shipley, R.G. Jr.; 


wy! 1977—April 

Patek, J.W ton, A.J. (Husky Oil Co., 
Santa Maria, CA (USA)). Jan 1979. tract EY-76-C-03-1000. 
106p. Dep. NTIS, PC A06/MF AO1. 

The Paris Valley Combination Thermal Drive Pilot Demon- 
stration Test was initiated in January, 1975 in order to test the 
technical and economic feasibility of wet combustion combined with 
cyclic steaming within a reservoir having a very viscous crude. The 
pilot is located in the Paris Valley Oil Field, approximately 160 miles 
south of San Francisco, California. The pilot is being conducted in 
unconsolidated sandstone interval averages 800 fet rom surface 
unconsolidated sandstone interval averages feet from surface. 
Gross sand thickness is approximately 100 feet with the net oil sand 
thickness ranging from 5 to 90 feet in the pilot area. The oil viscosity 
oS ee aus co. Caminaiet elt pentadlion to 
varies from 23,000 27,000 cp. Cumulative oil production is 
96,348 STB. Over 91 ds ell poatendl tan Ge dit ann eden 
to cyclic steaming. 


35741 Collar lock and seal assembly for well tools. Taylor, D.F. 
(to Otis Engineering Corp.). US Patent 4,121,659. 24 Oct 1978. Filed 
date 12 Sep 1977. 16p. 
A collar lock and seal assembly for releasably locking a well 
tool such as a ip in a well flow conductor, such as casing or 
tubing, and sealing with the flow conductor around the assembly to 
restrict flow to a path into the pump. The assembly has an annular 
support surface engageable with a no-go shoulder in the flow 
conductor, radially movable locking keys for expansion into a lock- 
ing recess in the flow conductor above the no-go —— a 
a gy operable bypass valve, and interference fit annular 
First pins hold the assembly unlocked while running in 
and second shear pins are activated to lock the assembly at operating 
— The seals and connected Fort are — to resist rotation 
ump when locked in a we! operation the assembly 
in dom! ied in a tool train including an hetidde wae pump, valves, and 
related structure. The tool train is lowered on a le in a well 
casing until the flow conductor no-go shoulder is engaged. The 
bypass valve allows a a closed liquid filled system. Upon 
engagement with the no-go shoulder the keys are locked outwardly, 
the bypass valve is closed, and the seals form a pressure barrier 
around the assembly to liait flow inpo the pump and resist rotation 
of the assembly by the pump. The collar lock dog and seal assembly 
is unlocked for removal by a longitudinal upward force applied to 
the cable. 
35742 Experience with new surveying tools in straight hole and 
directional Rischmueller, W.; Winkler, K. (Preussag A.G. 
Erdoel und Erdgas, Peine (Germany, FE. R.). Arbeitsgebiet Tiefboh- 
ren). Erdoel-Erdgas Z.; 94: No. 9, 318-324(Sep 1978). (In German). 
This paper shows experiences with surveying tools usable in 
straight hole- and directional drilling. Concerning the function and 
the transmitting system we have to differ: 1. full mechanically 
working instruments transmitting informations from bottom of the 
well to the surface by per weer and 2. instruments operating on 
electronic and mechanic or simply on electronic base poe 
the needed informations continuously by use of single or multi- 
conductor-cable to the surface. In straight hole dri “A the B.J.- 
Hughes Teledrift works satisfying and according to the demanded 
accuracy and safety as shown in many comparing surveyings. Re- 
duced surveying times in comparison up to now used drift-indicators 
and reduced drilling-times by increased weight on bit attests this 
instrument to be a successfully and economically working surveying 
tool. In directional — this paper deals with the teleorienter of 
B.J.-Hughes working with mud-pulses (pressure surges) as well as 
with continuously on single or multi-conductor-cable working sys- 
tems such as the steering-tool of S: -Sun, the EYE-Instrument of 
SDC, the DOT-Instrument of tman-Whipstock and the new 
CTA-Surveying Tool of Humphrey/Preussag. Experiences with 
these instruments show, that concerning the accuracy, safety and 
economicy the demands in directional 4 


35743 Double acting jar. Webb, D.D.; Anderson, E.A. US 
Patent 4,109,736. 29 Aug 1978. Filed date 28 Mar 1977. 24p. 

A double acting jar includes inner and outer telescopically 
arranged tubular parts movable longitudinally, but nonrotatable rela- 
tive to each other. ting means on the inner and outer 
Seay y arranged tubular parts deliver an upward jaw to a 
stuck string upon relative longitudinal movement of the inner 
and outer telescopically arranged tubular parts in one direction and 
deliver a downward jar to a stuck drill string upon relative longitu- 
dinal movement of the inner and outer telescopically arranged 
tubular parts in the other direction. The cooperating means is 
constructed and arranged to be disengaged and maintained in an 
inoperative relationship when the drill string is in tension and 


g are fulfilled 
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compression during rotary drilling operations. When the jar is effect- 
ed by a hydraulic jarring arrangement, fluid meter means incorpo- 
rates a temperature responsive, compensating means to maintain 
substantially uniform flow rates through the metering means at 
varying temperature conditions. An overloading valving arrange- 
ment prevents overloading of the hydraulic jar and enables it to 
unload prior to damage to the jar tool. The jar is and 
arranged so that the magnitude of the upward or downward impact 
may be readily and substantially automatically varied while the tool 
is in the well bore. 


44 Salinity tolerant surfactant oil recovery process. Tyler, 
T.N.; Mills, M.E. Jr.; Wells, J.A.; Carlin, J.R. (t0 Texaco, Inc.). Us 
Patent 4,110,228. 29 Aug 1978. Filed date 1 Dec 1976. 12p. 

Primary anionic surfactants such as organic sulfonates, 
cifically petroleum sulfonates as well as synthetic alkyl of alkylaryl 
sulfonates are effective for recovering oil from subterranean, oil 
containing formations only if the salinity and/or concentration of 
divalent ions in the formation water is relatively low. Many petro- 
leum formations contain water whose salinity is in excess of the 
tolerance level of organic sulfonates, and either the high salinity 
water must be displaced by a preflush or the primary anionic organic 
sulfonate surfactants must be used in conjunction with an effective 
solubilizing co-surfactant in order to increase the solubility of the 
or, sulfonate in the high salinity and/or hard water. Suitable 

solubilizing co-surfactants include ethoxylated alcohols, alkyl phen- 

ols, and alkyl or alkylaryl thiols, as well as sulfated or sulfonated, 
ethoxylated alcohols or alkyl phenols. Optimum performance in any 
particular field is achieved if the ratio of primary anionic surfactant 
to solubilizing co-surfactant is carefully chosen so the surfactant 
combination exhibits borderline solubility in the particular formation 
water in which the surfactants are to be employed. The concentra- 
tion ratio of primary and solubilizing surfactants which results in the 
desired borderline solubility may be identified by preparing a 
number of samples in the formation water using different ratios of 
primary surfactant concentration to solubilizing co-surfactant con- 
centration, measuring the electrical conductivity of the samples and 
choosing the concentration ratio corresponding to the sample which 
produced the minimum electrical conductivity, or at which point the 
conductivity vs. concentration ratio curve exhibited an inflection 
point. 

35745 Apparatus for producing oil and gas offshore. Tam, W.A. 
(to Chicago Bridge and Iron Co.). US Patent 4,105,068. 8 Aug 1978. 
Filed date 29 Jul 1977. 8p. 

An apparatus is described for producing oil or gas from an 
offshore oil or gas well using a production platform near or above 
sea-level which is laterally and vertically displaceable by the sea and 
wind and which permits well workover from the production plat- 
form, comprising: (a) the following elements of a Christmas tree 
located at about the seafloor: a first hydraulic connector joined to 
the wellhead; a lower master valve joined to the first hydraulic 
connector; and a second hydraulic connector joined to the lower 
master valve; (b) a production tube ex from the second 
hydraulic connector to the platform and having a valve means 
accessible from the platform for oil or gas flow regulation, the 
= tube having a flexible ion which accommodates 

teral and vertical movement of production tube with the 
platform, and (c) a production riser around the A cae tube and 
extending from the Ltrs to near the seafloo 


35746 Equipment for testing beds in small-diameter deep wells. 
Varlamov, P.S.; Lopatkin, O.P.; Snezhko, M.P. Neft. Khoz.; No. 3, 
13-16(Mar 1978). (in Russian). 

A description is given of the technical specifications of spe- 
cially designed drill stem testor 80 mm in diameter which was 
developed for testing horizons in deep boreholes of small diameter. 
Also described is the operational efficiency of this equipment and the 
economic advantages derived from it. 


35747 Opening a seam with a capsule gun when the stratal 
pressure is greater than the face pressure. Fridlyander, L.Ya.; Zamak- 
haev, V.S.; Gushchin, N.I.; Kurtinov, V.M. Neft. Khoz.; No. 3, 16- 
18(Mar 1978). (In Russian). 

Two systems are given for opening a seam by ‘orators 
lowered on compressor-pump pipes and on a cable through compres- 
sor-pump pipes. Operational advantages and disadvantages are indi- 
cated. An examination is made of several physico-chemical processes 
occuring in the face during perforation. 4 references, 1 figure. 


35748 Use of the OPRB-1 bed tester during rotary drilling. 
Nagumanov, M.M.; Gallyamov, F.S. Neft. Khoz.; No. 3, 18-20(Mar 
1978). (In Russian). 

plc stratal fluids directly afer rotary drilling withou lifting 
to sample stra’ ui ectly rotary without 
the drilling instrument. This method of testing is recommended for 
interval studies of beds of small width. 4 references, 1 figure. 
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35749 Deieg 8 Gamonet, f tue wah & ae Be 

Grozneft ee see v, R.M.; Petrov, V.V.; Konovalov, 

V.1.; Kachlishvili, N.Z.; Tosunov, E.M.; Shan’ gin, N. N. Neft. Khoz.; 
No. 3, 20-23(Mar 1978). "An Russian). 

Recommendations are made for o bp of prospective hori- 

zons, the drilling of the shaft, reducing e time required for testing 

and ols tovdaaien wells, and for preparing a bed’s facing zone. | table. 


35750 Exploitation of wells by creating instantaneous multiple 
high depressions on a bed. Kalinin, V.F. Neft. Khoz.; No. 3, 36. 
28(Mar 1978). (In Russian). 

A description is given of the industrial pilot development and 
operation of six survey and exploratory wells by instanta- 
neous multiple depressions on a bed with the aid OF a facing hydro- 
relay valve. This method of well operation was shown to be effec- 
tive in initiating oil and gas flow from a bed and is recommended for 
reducing substantially the number of dry well sites. 2 references, 2 
figures, 1 table. 


35751 Current status and future development of pumping equip- 
ment for waterflooding petroleum deposits. Bukhalenko, E.I.; Volo- 
din, V.G.; Goloshchapov, V.G. Neft. Khoz.; No. 3, 28-31(Mar 1978). 
(In Russian). 

The requirements and specifications for pumps designed for 
waterflooding oil wells are outlined. Reliability and efficiency as 
well as corrosion and erosion resistance are specifically cited. (JSR) 


35752 Pilot oe middle Eocene oil bed in the Samgori 
field. Lebedinets, gn A.V.; Gordienko, Yu.I.; Korni- 
lov, D.N. Neft —_ No. 3, 31-33(Mar 1978). (In Russian). 

The physical characteristics of producing deposits in the 
northwestern and eastern bosses of middle Eocene layers in the 
Samgori field are a poh Physico-chemical characteristics of oil 
produced from that iven, and a study of the wells’ hydro- 
dynamics is made. The need for more precise information about the 
geological—commercial characteristics of the oil beds is indicated. 3 
references, 2 figures. 


35753 Approximation method of identifying sectors for evaluating 
the effectiveness of flooding in the late stage of oil bed development. 
Lazarev, O.P. Neft. Khoz; No. 3, 34-35(Mar 1978). (in Russian). 
The use of an isobar map is recommended as the basis of an 
roximation method for identifying sectors to be evaluated for 
flooding effectiveness. The principles underlying this method are 
given. 2 references, 2 figures. 


35754 Conditions for miscibility of petroleum with carbon diox- 
ide. Funyushkin, I.I.; Namiot, A.Yu. Neft. Khoz.; No. 3, 59-61(Mar 
1978). (In Russian). 

An approximation method is used to determine the pressure 
required for extracting oil by carbon dioxide in order to find the 
critical pressures needed to obtain various oil mixtures. A nomogram 
was constructed for this purpose which indicates that the molecular 
mass of degassed oil can & used to determine the critical pressure of 
an oil—carbon dioxide mixture. The critical pressures for several oils 
of the Soviet Union are indicated. 10 references, 2 tables, 1 figure. 


35755 Elimination of hydrate lock during the operation of gaslift 
wells. Fazlutdinov, A.R.; Babenko, V.L. Neft. Khoz; No. 3, 73- 
75(Mar 1978). (in Russian). 

An examination is made of the causes of the formation of 
hydrate lock in the compressor-pump pipes of gaslift wells at the oil 
and gas recovery administration of the Pravdinskneft association. 
Various methods were tried to break the hydrate locks, and the 
effective use of those methods is demonstrated. Also indicated are 
the advantages and disadvantages of these methods. The control of 
hydrates should be resolved during the planning stages of selecting 
the type of well operation to be employed. | figure. 


35756 Determination of effective operations for limiting water 
seepage into oil wells, Poddubnyi, Yu.A. Neft. Khoz.; No. 8, 8-10(Aug 
1977). (In Russian). 

An examination is made of a new method for determining the 
reduction of water influx in computing the economic effectiveness of 
insulation operations. A comparison is made of the proposed method 
and existing ones based on specific examples. 


35757 Criteria for evaluating the quality of well construction. 
Sinitsyn, V.A. Neft. Khoz; No. 8, 11-15(Aug 1977). (In Russian). 

Criteria for evaluating the construction quality of oil and gas 
exploratory and production wells were established and substantiated 
on the basis of existing requirements for the use of resources, the 
purposes of constructing survey and production wells, and technical 
possibilities and economic advisability of adhering to specific stand- 
ard quality requirements. 8 references. 


35758 we of operational hydrodynamic methods of in- 
vestigating strata in wells being drilled. Sitdykov, G.A. Neft. Khoz.; 
No. 8, 19-23(Aug 1977). (In Russian). 


PETROLEUM 


possi te) 
the determination of the parameters of the critical zone of strata 
were determined by the magnitude of the disturbances created, the 
hydroconductivity of the strata, and the sensitivity of the 
manometers used. At € + 0.001 the use of the steady-state sam: 
method with pumps with a rating of up to 3 x 10~* m*/sec made it 
possible to obtain the of ome with hydroconductivity 
up to 5 x 10? darcy meter/centipoise and by the compressor method, 
up to 2 x 10° darcy meter/centipoise. By use of the steady-state 
injection method with pump rating up to 26 x 10~* m*/sec, the 
parameters of strata with hydroconductivity up to 4 x 10° 
test op 1 ary meter/contpae, For ivenigan of rata with 
tests, up to 3 darcy meter/centipoise. For inv of strata with 
high hydroconductivity, it will be necessary to new hydro- 
dynamic methods with large values of the BT asain 


35759 Determination of time of a borehole’s shaft zone. 
Rabinovich, N.R.; Avetisyan, N.G.; Vorotnyuk, O.V. Neft. Khoz.; 
No. 8, 23-24(Aug 1977). (In Russian). 

An examination is made of solving a problem on estimating 
the onset of borehole wall destruction and c es in its radium in 
relation to the tension state and intensity of heat and mass exchange 
between the drilling solution and rock. A specific example is given 
for solving a problem on a computer. 4 references, 1 figure, 1 table. 


35760 Rational design of well bottoms with unstable reservoirs. 
Ashraf'yan, M.O.; Lebedev, O.A. Neft. Khoz.; No. 8, 27-30(Aug 
1977). (in Russian). 

An evaluation is made of existing methods of controlling sand 
loss in the process of borehole operation. Theoretical tests have 
substantiated the possibility of making a more rational design of well 
bottoms for the working of deposits with weakly cemented reser- 
voirs. 9 references, 1 table. 


35761 Characteristics of testing seams with weak intakes. Te- 
terin, F.I1.; Kalinin, V.G.; Myasnyankin, Yu.M.; Sukhonosov, G.D. 
Neft. Khoz.; No. 8, 30-33(Aug 1977). (in Russian). 

An empirical formula is given for the duration of 
the post-intake period in strata with low ity and recom- 
mendations are made for selecting a sufficient duration of pressure 
restoration time for the — of making a reliable evaluation of a 
site. 5 references, 3 figures, 1 table. 


35762 Corrosion stability of tamping cement with addition of 
calcium chloride. Klyavin, R.M.; Lukmanov, R.R.; Sharipov, A.U.; 
Polyakov, V.N.; Sudakas, L.G.; ‘Knyazeva, T.M. Neft. Khoz.; No. 8, 
34-39 Aug 1977). (In Russian). 

During the cemen' of cold petroleum and wells, cal- 
cium chloride is othe pr to the cement t solutions as small 
additions accelerate the setting and hardening, increase stability, 
and inhibit deformation. Experimental data are reported that show 
that in the presence of sulfate—sulfide interstitial waters the addition 
of calcium chloride into the tamping cement accelerates the corro- 
sion process. (JSR) 


35763 Operational efficiency of the Kolendo field. Shvartsman, 
L.M. Neft. Khoz.; No. 8, 39-42(Aug 1977). (In Russian). 

An economic analysis was made of using various ways of 
flooding the 17th layer of the Kolendo field, and their effectiveness 
is compared. An estimation is made of the economic benefits derived 
—_ introducing intra-contour flooding. 5 references, 1 figure, 2 
tables. 


35764 Rapetneeel wot ot Oe eee S Sees Fae 
of intrastratum combustion with 


Kerimov, Sh. K.; Vezirov, R.R.; “Shirinov, Sh.G. “Neft Khoz.; No. 8, 
42-45(Aug 1977). (in Russian). 

The results of a field experiment on the effectiveness of 
combined in-situ combustion and waterflooding the Khorasan field 
in Zaerbaidzan are reported. The studies were made in 1974—1976. 
The chronology of the experiment is outlined and an evaluation is 
made of the economic indicators. (JSR) 


35765 Characteristics 
the filtration features of 


methods for determining 

producing horizons. Neprimerov, N.N.; Mo- 

lokovich, Yu.M.; Shtanin, A.V. Neft. Khoz.; No. 8, 45-50(Aug 1977). 
(In Russian). 

An examination is made of the basic details of the method 


used in hydrodynamic studies of eters of an operating site 
during the movement of a monoliquid system. Recommendations are 
given for measuring the filtration characteristics of producing hori- 
zons. 8 references, 4 tables. 


35766 Investigation of wells exploiting deposits of highly viscous 
petroleum. Ametov, I.M.; Semukov, S.V. Neft. Khoz.; No. 8, 50- 
52(Aug 1977). (In Russian). 

A method is given for stratal and well param- 
eters from measurements made at =e well . ISR) 
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ollowing tests of a hydraulic piston device in two w 
the West Surgut field, its use in Western Siberia has been recom- 
mended. A few of the device’s shortcomings are identified, but were 
to be minor and easy to remedy in the process of perfecting 
instrument. | figure. 


35768 Sy ep gee dag ey 
seams with the use of the pattern 
Ya.M.; Ni T.M.; Kuznetsov, V.1.; Mikerin, B.P. mr Not Khoz.; 


No. 8, 55-58(Aug 1977). ———. * 
An examination is made using a ential diagnostic 


procedure for i 
of seams in boreholes o 


35769 Determining the efficiency of gas-lift wells. Guzik, A.I. 
a Sbornik Nauchnykh Trudov; No. 44, 79-81(1977). (in 
ussian). 


7.7 to 21.7%, ee ee ee ashen 340 
Only one of the investigated wells is working in the zone of 
aca tee 


35770 Ocean capabilities and requirements for the 

offshore petroleum . Geer, R.L. pp 1-47 of Ocean resources 

utilization. Monney, N.T. (ca. New York, NY; American Society 

of Mechanical 197 

min oO Winter meeting of the ASME; New York, NY, USA (5 
197 


A brief summary is given of the importance of the ocean's 
petroleum energy resources in supplying a significant part of this 
tations energy needs andthe offshore petroleum industry's capabil 
ties to pro’ eee Ss eee required to 
effectively develop these resources. Also discussed is how this 
industry's ity relates to the total petroleum potential which 
may be developed on the continental margins of the United States. 
Some of the more critical technical problem areas associated with 
providing this capability are identified, along with recommended 
courses of action which industry, government, and the academic 
community should take to assist in providing the scientific knowl- 
edge and technology necessary to the efficient and orderly develop- 
ment of the ocean’s resources. 


PROCESSING 
REFER ALSO TO CITATION(S) 37038, 37207, 37334 


R. Jr. 


h and or Co.). US P. C4134 825. 16 
Engineering aten 
Jan 1979. Filed date 2 Nov 1977. 22p 


A catalytic hydroconversion process for a hydrocarbona- 
ceous oil is effected by dissolving an oil-soluble metal compound in 
the oil, converting the compound to a solid, Magee ren pare tan 
within the oil and reacting the oil containing the catalyst with 
hydrogen. Preferred compounds are molybdenum compounds. 


and hydrocarbon conversion process. Bertolacini, 
R.J.; Kim, D.K. (to Standard Oil Co., (Indiana)). US Patent 
4,134,823. 16 Jan 1979. Filed date 20 Jul 1977. 14p. 

Disclosed is a catalyst essentially free of platinum, comprising 
from about 0.1 to about 2 wt % rhenium and about 0.1 to about 2 wt 
% gallium supported on a solid inorganic refractory oxide. A 
hydrocarbon conversion process, such as catalytic reforming, is also 
disclosed wherein the process contacts the above described catalyst 
with a hydrocarbon stream boiling in the range of about 17°F to 
about 500°F and hydro a. A two-step process is also disclosed 
wherein a platinum catalyst is first contacted with a hydrocarbon 
stream to achieve a partial conversion followed by contacting the 
above described catalyst to achieve further conversion. 


35773 Catalytic reactor-fractionator Holloway, R.L.; 
Edison, R.R.; Wachtel, S.J. (to Atlantic Richfield Co.). US Patent 
4,133,644. 9 Jan 1979. Filed date 25 Jan 1977. 12p. 

A method for producing a hydrocarbon material having a 
reduced content involves con a Nap whee pepe 
hydrocarbon feedstock, e.g., crude shale oil, ived gas oil, 


ERA VOL. 4, NO. 13 


mixtures thereof and the like, in at least one reaction zone with a 
pen me Rey gps th ey Ae of the contained nitrogen 
compounds, e.g ry nitrogen-containing com- 
pounds, and thereafter, we te My e.g. fisshing, the resulting reac- 
tor effluent to produce a hydrocarbon material having a reduced 
— content relative to the feedstock and effluent. This hydro- 

pages aoe he advantageously used in ote hydro- 
treating pro is an apparatus comp’ a catalytic reac- 
sapdieetonenes which opn-bo eed to sxmry ext Saauetied tao 
present invention comprising upper and lower rectification sections 
ee ee ee 

lower section and removing bottoms therefrom, and means for 
 eaggemapnaie etna 


Pressure 
of n-hexane on a 
el, E. (Bochum Univ. (German 
nische Chemie). Chem.-Ing.-Tech.; 
German). 


in }: No. Mh 882-883(Nov 1978). 


35775 Mechanism of the reforming reactions of some C.-C, al- 
kanes and ,1yr on Pt/AkLOs. Christoffel, E. (Bochum Univ. 
(Germany, F.R.). Lehrstuhl fuer Technische Chemie). Chem. Ztg.; 
102: No. 11, OL 397(Nov 1978). (In German). 

The reactions of Cs-Cy-alkanes, -cyclopentanes and epee 
hexanes over 0.35 wt.-% Pt/AlsOs (A), 0.5 wt.-% Pt/AlsOs (B), the 
acidic carrier of B, 0.5 wt.-% Pt/zeolite (C) and the acidic carrier of 
C were performed at 350-480°C and 1.8 bar in a pulse microcatalytic 
reactor. Depending on reaction conditions and the activity ratio of 
the platinum and the acidic carrier aromatization products are 
eS Se Ce ees Deere & Vis Seg ene Cr 
ring naphthenes. uct distributions from Cs-ring cleavage over 
the acidic carrier may be described by a reaction mechanism involv- 
ing protonized cyclopentane ring structures in the transition state. 


35776 catalysts in hydrodesulfurization 
Farrell, D.R.; Ward, J.W. (to Union Oil 


of hydrocarbon feedstock. 
Co. of California). US Patent 4,122,000. 24 Oct 1978. Filed date 5 
Jan 1978. 8p. 

A process for removing vanadium and nickel deactivants 
from contaminated hydrodesulfurization catalysts comprising Group 
VIB and/or VIII active components on refractory oxide supports 
comprising contacting the catalysts with an aqueous solution of (1) 
oxalic acid and @ at least one inorganic component selected from 
the class consisting of nitric acid and water-soluble nitrate salts. The 
removal of vanadium and nickel contaminants from the surface of a 
deactivated catalyst by the process of the invention substantially 
rejuvenates the catalyst for hydrodesulfurization ee © provided 
such removal is accomplished prior to burning off any coke that may 
also be present on said catalysts. 


35777 Hydrocarbon conversion with an acidic multimetallic cata- 
pee compose. , J.F.; Antos, G.J. (to UDP Inc.). US Patent 
4,110,199. 29 Aug 1 8. Filed date 10 Jan 1977. 26p. 

Hydrocarbons are converted by contacting them at hydrocar- 
bon conversion conditions with an acidic multimetallic catalytic 
composite comprising a combination of catalytically effective 
amounts of a platinum group component, a uranium component, a 
cobalt component, and a halogen component with a porous carrier 
material. The platinum group, uranium, cobalt and halogen compo- 
nents are present in the multimetallic catalyst in amounts respective- 
ly, calculated in an elemental basis, corresponding to about 0.01 to 
about 2 wt. % platinum group metal, about 0.1 to about 10 wt. % 
uranium, about 0.05 to about 5 wt. % cobalt, and about 0.1 to 3.5 wt. 
% halogen. These metallic components are, moreover, uniformly 
dispersed throughout the porous carrier material in carefully con- 
trolled oxidation states such that substantially all of the platinum 
group metal is present therein in the elemental metallic state, sub- 
stantially all of the catalytically available cobalt component is pres- 
ent therein in the elemental metallic state or in a state which is 
reducible to the elemental metallic state under hydrocarbon conver- 
sion conditions, or in a mixture of these states, while substantially all 
of the uranium is present therei— in an oxidation state above that of 
the elemental metal. A specific example of the type of hydrocarbon 
conversion process disclosed is a process for the catalytic reforming 
of a low-octane gasoline fraction wherein the gasoline fraction and a 
hydrogen stream are contacted with the acidic multimetallic catalyst 
disclosed herein at reforming conditions. 


35778 Rhodium complexes as homogeneous catalysts. 
Pt. 5. Hydrogenation catalysts with low phosphorus: Rhodium ratio. 
Nagy-Magos, Z.; Vastag, S.; Heil, B.; Marko, L. (Magyar Tudoman- 
yos Akademia, Vesz oo "Research Group for Pettrochemistry). 
Transit. Met. Chem. (Weinheim); 3: No. 2, 123-124(Apr 1978). 

It was found that EtsN Teridenyc increases the activity of 
catalysts formed in situ from (diene)Cl]2 complexes and PXs3 
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for the oe of all types of olefins if the P:Rh ratio 
between 1:1 and 2:1. 


35779 Desulfurization and hydrogenation of hydrocarbons. Bear- 
den, R. Jr.; Baird, W.C.; Hamner, G.P. (to Exxon Research and 
i ing Co., Linden, NJ (USA); Deutsches Patentamt, Muen- 
chen (Germany, FR. Pals German(FRG) Patent 2,558,505/A/. 18 Nov 


1976. go Lge nar ge 

method provides for the desulfurization (emission of 
sulfur oxide, air pollution) and hydrogenation of crude oil, topped 
crudes, and eaere> Xo enter to cciione Os, Se Oteae roduct is 
brought in contact with an alkali metal or with ydride at 
temperatures above 400° C and in the presence of hydrogen with a 
pressure between 105 and 352 atom and alkali polysulfide, sodium 
og being produced. The original product exists in liquid 
orm. The bee desulfurization catalyst, which has selectively 
hydrogenating properties may be a porous support of aluminum 
oxide containing boron, eae. or phosphorus to which is added a 
component of chromium, molybdenum, tungsten, nickel, or cobalt. 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 35543, 36665 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 37577, 37588 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 36700, 36702, 36709, 36711, 36871 


supply and demand 
ent of Energy, Washin: 


35780 (DOE/EIA—0076) Motor gasoline 
Information Administration). Aug 1978. 42p. 


1967—1978. Seiferlein, K.E. 
DC (USA). Ener, 


Dep. NTIS, PC A03/MF AOl1. 
Data and information are presented on motor gasoline su a 


and demand from 1967 to 1977 and from 1978 to 1979. ( 


35781 (DOE/EIA—0102/19) Alternative world oil price scenar- 
fos for NEP-II. Kilgore, W.C.; Rodekohr, M.E. ent of 
Energy, Washington, DC (USA). Energy aa Administra- 
tion). st} Oct 1978. 2p Dep. NTIS, PC A02/MF A 
An analysis of future world oil prices is phon: A total of 
fifteen Tice scenarios are addressed and they are of two general 
¢ first type estimates the market clearing world oil price that 
might result from a Ps level of Organization of Petroleum Ex- 
porting Countries (OPEC) productive capacity; and the second type 
assumes a world oil price and estimates expected OPEC production 
needed to fulfill demand at that price. The results of the analysis are 
summarized in figures which show the market clearing price for the 
OPEC constrained capacity scenarios and the level of OPEC pro- 
duction for the exogenous oo scenarios. All prices are given in 
real 1978 dollars per barrel and OPEC production is specified in 
million barrels per day (MMBD). 


35782 (DOE/EIA—0103/20) Linking the JAS—API with the 
once lye pod peril wr toting eet gs goa ade ge 
opment 0} justry. orning, M (Department re) 
Energy, Washington, bc (USA). Energy Information Administra- 
tion). ¥ 1979. 30p. Dep. NTIS, PC A03/MF AOl. 

A method is described for linking the discontinued Joint 
Association Survey series on the exploration, development and pro- 
duction costs of domestic oil and gas producers to the cost series 
estimated by the Bureau of the Census. Differences and similarities 
of the two series are described and linked estimates of costs incurred 
in 1976 are provided. The 1976 cost series will be used in the EIA oil 
and gas model and financial forecasts to be published in the 1978 
Administrator's Annual Report. 


35783 (HCP/18590—1) Measuring performance within the refin- 
ing and marketing its of the United States energy industry: an 
appraisal of the need for developing estimates of functional profitabil- 
ity. (Shriver (R.) Associates, Parsippany, NJ (USA)). 22 a 1978. 
Contract EC-77-C-01-8590. 219p. Dep. NTIS, PC A09/MF AOl. 
The Financial Reporting ystem (FRS), mandated by Section 

205 of the Energy Organization Act, represents an improved ap- 
h at a thorough understanding of the complex energy industry 
purposes of public policymaking. The FRS is a focused and 

ed data-collection system. It assists the Federal government 

with monitoring the economic performance of the industry. It is 
intended to facilitate: evaluation of the competitive nature of the 
energy industry; monitoring development of domestic energy 


PETROLEUM 3701 


cesses cad sevlow ot Ge SiS Te ee 
regulatory programs thy waht pm, pony Ane industry's behavior. These 
sottvidea are tcebees vital prerequisites for Feder- 
al palloymahers who ale mahiated to ener Guat Gis Giliiny aie 
try operates in a manner that is best for the American economy. 
They are long-range activities, the need to view the 
energy in industry's economic performance ye ty 


35784 Reflections on the fuel oil market. a s0uNes 
A.G., Hamburg (Germany, F.R.)). Ocel; 16: No tL 11, 302- 
1978). (In German). 

Despite all efforts to save energy and exploit other sources of 
primary energy, Se ee ee ee eee 
roughly the same amount used for heating in Federal Germany in 
the year 2000, too. 


35785 Economics of offshore oil production. Kuushkraa, V.A.; 

Ryan, P.; Muller, J.M. pp 217-232 of SPE—AIME on 

leum economics and evaluation. New York, hm agg 
titute of Mining, Metallurgical, and Petroleum Engineers, Inc. 


aaa 
eum economics and evaluation; 

Dallas, TX USA 21 Feb Feb 1979). 

Projections indicate that offshore areas will provide much of 
Oe UE: ets ey ee ee 
ultimately recovered these areas will be foundly affected by 
public policies currently under engeeseg hoo the baer govern- 
ment, such as oa oil prices, varying federal ae 
investing in research and development, and out ten palin 
This study was conducted to examine the effects of 
offshore oil production. The paper Oe or aoe the detailed Loew 9 sd 
methods, and displays the sensitivity of offshore production to a 
range of alternative public policies. 


WASTE MANAGEMENT 


35786 Se Tet ae Utilization of used 2S. Final report. 
Mascetti, G.J.; White, H.M. = Sepundo, CA 
ag , Aug, 1978 1978. Contract EY-76-C-03-1101-003. 396p. Dep. 


"de seport eaahacen to ball Spas 4f wesitieg eam 
automotive and industrial lubricating oils on the national 
consumption. The technical base for this assessment is derived from 
a comprehensive review of the processes utilized in re-refining used 
oil and those processes used to produce lube oil from crude. Both 
existing and recently p' processes are considered. Additional- 
ly, an extensive review of processes described in the patent literature 
is provided. Re-refining processes are and evaluated. Proc- 
ess descriptions are provided; hardware is peg lhe and 

energy and economic requirements are calculated. Fi 

the profitability of a re- operation are — ed. Eeonomi 
projections of the demand for lube ae and the 

Camas tent ee Oe ee eis « vil 
resource and the need for conservation are 

related to re-refining are discussed, including lube oll lube oil Poros og 
degradation, lube oil quality and fo sequence testing, and 

tive and institutional barriers. Fi an energy a of used 
oil utilization is made. Two options are considered in this assessment: 
(1) all used oil is re-refined and recycled back to lube oil; (2) all used 
oil is burned to recover its heat content. 


35787 (BETC/RI—79/1) BERC song? process: an —_ 
neering evaluation. Final report. Brinkman, D. 
Holway and Spragins, Tulsa, OK (USA)). ee 178 Contrect EY. EY- 
77-C-02-4343. 25p. Dep. NTIS, AOl. 

‘The budget estimate for the design and construction of a used 
lube oil re-refining plant using the BERC process is contained in this 
report. cee eS eee 
would apply for a 10-million-gallon-per-year plant: the total 
requirements would be approximately $3 million. The total manufac- 
turing cost would be $0.42 per The cash flow return on 
investment before taxes would be approximately 58%. 


35788 Oil/water separation technology: the options available. 
Part II. Sewage treatment. Tabakin, R.B.; Trattner, R.; Cheremisin- 
off, P.N. Water Sewage Works; 125: No. 8, '72-75(Aug 1978). 

The separation processes available for treating the more than 
one billion gal/yr of oil waste estimated to be generated in the US 
are described. These include flotation, centrifugal separators, emul- 
sion breaking, filter coalescence, biological treatment, carbon ad- 
sorption, and membrane filtration. Factors to be considered in select- 
ing the process and equipment are briefly discussed. (JSR) 


35789 Method of resolving a mixture of oil, water, and solids. 
Tao, F.; Warner, J.E. (to Texaco, Inc.). US Patent 4,122,009. 24 Oct 
1978. Filed date 26 Aug 1977. 8p. 
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outlet and the solids outlet for producing oil-free and solids- 
water. 


35790 Rneset station $n Oe. cabnge content % eee proce 

and mineral oil products. Goldbach, J.; Ropers, D. (Esso A.G., 

Hamburg (Germany, F.R.). Forschungszentrum). Ocel; 16: No. 4, 
102-103¢Apr 1978). tin German). 

By modern methods of analysis the detection limit for the 

i oil could be diminished to 10 


ee 
oil, Cd-emissions are lower by a factor of 15,9 
heating oil than recently reported. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 35795, 36705, 37448 


35791 Aquatic petroleum-oxidizing arthrobacteria. Koronelli, 
T.V.; Golimbet, V.Ye.; Ushakova, N.A.; Rozynov, B.V. Mikrobiolo- 
giya; No. 3, 501- 504(19 ‘Jul 1977). ‘dn Russian) 
Eight species of bacteria taken from the Yenisey River were 
to control cultures of A. variabilis, A. simplex, A. tumes- 
cens and other species of bacteria, and to the microorganism Myco- 
bacterium ceroformans, as to their ability to break down petroleum 
products. Lipid i were hydrolyzed using an aqueous potas- 
sium alkali for 24 hours, then the acids were combi with diazo- 
methane before chromatography. Results indicated that all 8 i 
actively broke down diesel fuel and, to a lesser degree, oil. 
Culture configurations of the bacteria are described. The arthobac- 
teria showed great similarity to the Mycobacter. ceroformans de- 
scribed earlier by the authors. A A particular feature of all test cultures 
was the formation of waxes to 70% of all lipids. No mycolic 
acids were observed; palmitic acids predominated in the acid compo- 
sition. Along with the absence of arabinose, these factors indicate 
_ = differ from mycobacteria more than previously 
ught. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 36676, 36680, 36681, 36691, 
36696, 36702, 36703, 36704, 36706, 36707, 36710, 38029 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 37007 


35792 Sullom Voe terminal soon ready to start. Reif, U. (Deut- 
sche BP Benzin und Petroleum A.G., } ng (Germany, F.R.)). 
Oel; 16: No. 11, 294-296(Nov 1978). (In German 

One of the most important terminals for handling crude oil 
from the North Sea is under construction on the Shetlands. Having 
overcome certain handicaps during the first building stage, it is now 
hoped to com: - ony the plant to its projected capacity o 100 million 
tons/year by end of 1980. 


35793 ey a for the separation of a gaseous mixture consisting 
of water vapor, hydrocarbons, and air. Daeschler, W.; Rainer, H. (to 
Linde AG). US Patent 4,110,091. 29 Aug 1978. Priority date 20 Jul 
1973, German, Federal Republic of (F.R. Germany), 

In the dispensing of gasoline into a tank used or the storage 
or transportation of gasoline wherein the gasoline displaces a gas- 
eous mixture of air and gasoline, and the mixture is treated to a 
recovery step to separate the oo from the mixture, there is 
provided an improvement in recovery step which comprises 
cooling the mixture to condense out the gasoline and water from the 
air thereby purifying the air, and then separating the water from the 
gasoline. 

35794 Influence of corrosion fatigue of oil pipeline material on 
pipeline reliability. Gutman, E.M.; Amosov, B.V.; Khudyakov, M.A. 
Neft. Khoz.; No. 8, 59-62(Aug 1977). (In Russian). 


ERA VOL. 4, NO. 13 


An examination is made of the effect that loading conditions 
and corrosive-active media have on the service life and reliability of 
steel pipe and alloyed compounds. 2 references, 2 figures. 


PROPERTIES 
REFER ALSO TO CITATION(S) 35755, 37208 


35795 Correlation of crude oil source with nitrogen, sulfur, and 
carbon stable isotope ratios. Grizzle, P.L. (Bartlesville Energy Tech- 
nology Center, OK); Coleman, H.J.; Sweeney, R.E.; LR 
., Div. Pet. Chem., Am. Chem. Soc.; 24: No. 1, 39-51(Feb 1979). 
(CONF-790415—P1). 
am 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 
This paper presents the results of a detailed study of C, S, and 
N stable isotope ratios for a world-wide population of crude oils and 
demonstrates the applicability of these data to the broad area of oil 
identification. Included are a detailed statistical analysis of these 
ratios and an investigation of the variation in the ratios as a function 
of crude oil distillate fractions. Since volatile hydrocarbons are 
removed from a crude oil by evaporation following an oil spill, a 
knowledge of the variations in isotope ratios with crude oil distillate 
fractions is of practical i on. Comparative analyses of crude 
oils from common geo locations and geologic ages have been 
utility of these ratios in the reliable diffe 


See Ear Eee Ie hate tes aenebal se 
relate the oils to their origin and to show evidence for fundamental 
processes such as thermal maturation. 


35796 nee of thermal processing of Mangyshlak oil in a pilot 
plant. De v, V.N.; Palii, P.A.; Merkulov, V.P. Nef. Khos: No. 
3, 32-55(Mar 19 1978). (In Russian). 


Results are given for ex tal thermal processing of 


perimen 
— high-paraffin content oil on a pilot a tus of the Oil 
and Recovery Administration of Uzenneft. The thermal proc- 


essing carried out under semi-industrial conditions was shown to 
improve the oil's rheological properties. 2 figures, 4 tables. 


COMBUSTION 


REFER ALSO TO CITATION(S) 35678, 35693, 35694, 35695, 
35696, 35697, 35698, 35699, 35700, 35701, 35702, 35703, 35704, 
35705, 35706, 35707, 35708, 35709, 35710, 35711, 35712, 35713, 
35714, 35715, 35716, 35717, 35718, 35719, 35720, 35721, 35722 


35797 an ee ty DS swe testing of coat- 
ings on diesel engine December 1978. 
Kvernes, I.; Fartum, P.; x y Bey ot. for Tne for Industrial 
Research, Oslo (Norway). Feb 1979. Contract ET-78-X-01-4288. 
35p. Dep. NTIS, PC A03/MF AO1. 

A series of coating has been tested in a laboratory combustion 
test rig in order to select coating for further testing on valves and 
pistons onboard ships. These coatings bonded well to the base 
material, but had erent corrosion resistance. A nickel—chromi- 

yttrium alloy proved to be the best alloy coatin, ie 
as aie as corrosion resistance is concerned. High proportion of oxi 
in a metal coating did increase the corrosion rate. Coatings of 
nickel—chr« yttrium alloy with an intermediate 
layer of chromium and a top coat of yttria stabilized zirconia show 
no sign of corrosion of cracks even after 120 hours testing in the 
combustion rig or after 6000 hours on a valve plate in a large bore 
diesel engine in service. A detailed microstructure ome pee ° vo = 
thermalbarrier coating system used in full scale onboard a oy Nee 
be postponed due to delay in getting the valves returned to iooty. 











NATURAL GAS 


REFER ALSO TO CITATION(S) 35732 


RESERVES 
REFER ALSO TO CITATION(S) 36695 


35798 (DOE/TIC—10023) Report on a focus group discussion. 
Christophersen, G.R. (Mathematica Policy Research, | Fascsten. NJ 
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(USA)). 10 Nov 1978. Contract EV-78-C-01-6388. 44p. Dep. NTIS, 
PC AO3. tase AOl. 

te technologies were discussed but, because of the 
background mf the discussants, the greater part of the discussion 
focused on geopressure aquifers. In general, there was considerable 
agreement with regard to the level and types of technological and 
economic uncertainty, the institutional barriers, and the role that the 
federal government should take in enhancing commercialization. 
The resource is considered to be vast and if the market were allowed 
to operate freely the demand for the gas would be considerable. It 
was estimated that in a free market an annual demand of up to 30 
trillion cubic feet could be expected in the near future. The industry 
representatives think that the market demand would be greater than 
estimates compiled by the government because those demand esti- 
mates were oe owned downward by assumptions of relatively con- 
strained supply. It was agreed that the economic incentives available 
to industrry, given the current regulation of price, are not sufficient 
to induce significant risk captial into well drilling in search of 
geopressurized gas. A common industry position is that the govern- 
ment needs to provide front-end funds to at least assist in well 
drillings, or for additional research within existing wells. The goal of 
this research would be to compile necessary engineering data to 
reduce the technological uncertainty and provide a basis for eco- 
nomic decision-making on possible risk-captial expenditures by in- 
dustry. Industry opinion at this time is that the ceiling price of gas is 
going to have to be above the current price to induce such invest- 
ment decisions in favor of these technologies over alternative uses of 
risk capital 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 35733, 35814, 35824, 37618 


35799 Long term prospects for conventional U.S. gas supply. 
Zareski, G.K. pp 117-128 of SPE—AIME symposium on petroleum 
economics and evaluation. New York, NY; American Institute of 
Mining, Metallurgical, and Petroleum Engineers, Inc. (1977). 

From S jum on petroleum economics and evaluation; 
Dallas, TX, USA (21 Feb 1977). 

Warnings of a natural gas shortage were sounded by qualified 
experts as long ago as 1948, but were largely ignored by policy- 
makers. Since the peak in 1967, the lower 48 states proved reserve 
inventory of natural gas has shrunk by more than one-third and 
reserve additions during this period have been less than one-half the 
amount necessary to maintain a constant level of proved reserves. In 
recent years the domestic drilling effort has responded well to 
higher gas prices and other incentives, but the discovery results have 
been disappointing. These trends could be an indication that the size 
of the undiscovered natural gas resource base may be the most 
serious constraint on future conventional gas supply. Domestic natu- 
ral gas production peaked in 1973 and has declined each year since 
then. Based on recent trends of annual reserve additions, the staff of 
the FPC projects that lower-48-state conventional natural gas pro- 
duction will decline to approximately 14 Tcf by 1985, a 38-percent 
drop from the 1973 peak of 22.5 Tcf. While further increases in price 
incentives might ameliorate the situation somewhat, industry and 
government policymakers should proceed on the expectation of 
deceasing gas availability. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 35742, 35745, 35757, 35762, 37622 


35800 Coke-oven gas and natural gas. Development efforts by the 
supply ward — 1948 to 1978. Bade, I.; Doering, H.; Nistler, F. 
(Ruhrgas A.G., Essen (Germany, F.R.)). Gas Waerme Int; 27: No. 
uf, 605-612(Nov 1978). (In German). 
In the past thirty years the development activities of Ruhrgas 
AG were largely determined by the types and quantities of gas 
available. A chronological review of these efforts is presented. Up to 
the end of the fifities work centered on new processes for the 
gasification and primary removal of volatile matter from bituminous 
coal for the purpose of increasing the supply of gas. In the sixties the 
emphasis was on the conversion of the supply system and of gas 
appliances to suit natural gas which was increasingly penetrating the 
market. In the past ten years development efforts had to be extended 
to include the distribution of different grades of natural gas. Reexa- 
mination and improvement of the methods used for measuring and 
regulating the flow of gas and for controlling gas quality have 
played an important role ever since gas was supplied over long 
a eg In the mid-fifties work started on the underground storage 
of gas in aquifers. Today exploited natural gas fields and salt caverns 
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are available for the purpose. Work on the development of energy- 
saving systems has assumed increasing importance recently. 


PRODUCTS AND BY-PRODUCTS 


35801 Problem of utilization of liquefied gas as a fuel component 
for automotive diesel engines. Mamedova, M.D. (Azerb Polytech Inst 
im. Ch. Il’'drym, Az SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
6, 98-101(1978). (In Russian). 

In order to increase diesel fuel resources by expanding its 
fractional composition, utilization of liquefied gas as the main com- 
ponent of the fuel for diesel engines is recommended. It is found that 
in order to keep the diesel process and conversion of the en rg argh it is 
expedient to inject a mixture of liquefied gas and diesel 
additives intensifying the combustion process, directly into he 
engine cylinder. Relying on experimental and theoretical investi; 
tions, the optimum, composition of the fuel (15% diesel fuel + 83% 
liquefied gas + 2% additive) and the parameters of the working 
process are determined for different conditions of operation of the 
engine. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 35808 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 35782, 36665, 36705, 36713 


35802 Marketing in no-mans-land. Wulf, B. Gas--Z. Ration. En- 
ergieanwend.; 29: No. 10, 432-435(1978). (In German). 

The publicity and sales effort of gas utilities in the field of gas 
installation and equipment sales are described along with the co- 
operation of the gas utilities with the technical trade. 


35803 Liquified natural gas imports: are they worth the risk. 
D’Andrea, L. pp 79-88 of SPE—AIME symposium on petroleum 
economics and evaluation. New York, NY; American Institute of 
Mining, Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Symposium on petroleum economics and evaluation; 
Dallas, TX, USA (21 Feb 1977). 

The decline in readily available supplies of gas to interstate 
pipelines is expected to continue for the foreseeable future. Uncer- 
tainties and delays associated with natural gas legislation and other 
supplementary gas supplies, such as Alaskan gas and coal gasification 
require that the gas industry import a natural gas (LNG) to 
satisfy gas requirements. There are risks, however, associated with 
LNG imports which must be recognized and dealt with to lessen 
United States dependency on imported sources of energy. The 
Energy Resources Council, recognizing the risks associated with 
LNG imports, has implemented a LNG import policy which set a 
national level of about 2.0 Trillion cubic feet (T: ch of LNG by 1985, 
but more importantly, it limits imports from any one particular 
source to 0.8 Billion cubic feet (Bcf) to 1 Tcf per year. 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 37447 


35804 (UCID—17523(Rev.1)) Environmental impact assessment: 
chemical explosive fracturing project, Petroleum T: Corpora- 
tion/Sutton County, Texas. Tonnessen, K.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 14 Jul 1977. Con- 
tract W-7405-ENG-48. 40p. Dep. NTIS, PC A03/MF AO1. 

The Nevada Operations Office of the Energy Research and 
Development Adminstration (ERDA) has contracted with Petro- 
leum Technology Corporation (PTC) to perform a gas stimulation 
program by chemical explosive fracturing (CEF) in the Canyon 
sands of the Val Verde - Kerr Basin of Sutton County, Texas. This 
lenticular tight sand deposit, underlying much of southwestern 
Texas, contains large volumes of natural gas. To date this formation 
has yielded only marginal amounts of gas because of its low porosity 
and permeability. The semi-arid environment of the Aldwell/Sawyer 
field is characterized by dry arroyos and xeric vegetation. Popula- 
tion is sparse and sheep ranching is the primary occupation. Because 
of the existence of previously drilled oil and gas wells, road and 
pipeline construction will be minimal. Impacts from this two well 
project are expected to be minimal and be confined to temporary 
surface disruption and increased erosion at the well site. 





3704 ENERGY RESEARCH ABSTRACTS 


35805 (UCID— 18097) ynwy ne Ry and nonhy- 
drostatic models as to the of LNG vapor spread and 
Chan, S.T.; Gresho, P.M. (California Univ., Livermore 


any Lawrence Livermore Lab.). Mar 1979. Contract W-7405- 
NG-48. 99p. Dep. NTIS, PC A05/MF A0O1. 


Two finite element models were used to predict some aspects 
of the vapor dispersion phenomena associated with LNG spills. Six 
controlled numerical experiments were carried out. The hydrostatic 
and nonhydrostatic models agree well in all field variables (tempera- 
ture, a velocity) remerel high diffusivities. For the case of 
nominal and low diffusivities, the hydrostatic model does not give 
the correct flow field and does not appear to be applicable; the 
nonhydrostatic model is good only in the case of no wind. It is 
concluded that the final LNG vapor dispersion model should be 
= based on the nonhydrostatic formulation. 25 figures. 
(DLC) 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


REFER ALSO TO CITATION(S) 35768, 35804 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 36696, 36712 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 37050 


35806 Requisite thickness of polyethylene coating on steel pipes 
for the supply of gas. Mikulla, W.; Schaeferdiek, P. (Hoesch Roeh- 
renwerke A.G., Hamm (Germany, F.R.)). Gas- Wasserfach, Gas- 
Erdgas; 119: No. 11, 507-511(Nov 1978). (In German). 

From Annal meeting of the DVGW; Bremen, Germany, F.R. 
(9 - 11 May 1978). 

A paper is presented to describe the behavior of polystal pipes 
under mechanical loading and to demonstrate that for corrosion 
protection a polyethylene layer of 1 mm thickness is fully sufficient 
for all loading conditions. The most important results of the field and 
laboratory tests are summarized and discussed and the theoretical 
considerations, by which these practical tests mentioned above were 
reexamined and confirmed are reported. 


COMBUSTION 


35807 Noise caused by diffusion flames. Guenther, R.; 
Pauls, D. (Karlsruhe Univ. (TH) (Germany, F.R.). Bereich Feuer- 
ungstechnik). Gas Waerme Int.; 27: No. 11, 613-619(Nov 1978). (in 
German). 

Sound emission and frequency response spectrum were meas- 
ured on a number of different flames. For free jet flames it is shown 
how these quantities depend on the type of gas (hydrogen, methane) 
and on the discharge velocity. In spinning flames the influence of 
spin coefficient, gas throughput rate and air ratio were examined. 
Sound emission depends largely on the reaction density and is thus 
difficult to reduce without any loss in heat release rate. It is clearly 
shown that poor flame stabilization at the causes burner sound 
emission to increase considerably. The point where sound is pro- 
duced was observed with the aid of a microphone arranged in the 
flame. Its local distribution can be shown in a way similar to that of 
the momentum distribution in the free jet. All experiments were 
performed in an unenclosed environment. The damping action of 
furnace shells and burners was thus not investigated. 


35808 Effect of inhibitors on the 

high temperatures and pressures. Khasaev, R.M.; A; 
barov, S.G.; Aliev, F.M. Neft. Khoz.; No. 8, 
Russian). 

Indicator diagrams are given for explosions as well as the 
relationships of changes in maximum explosive pressure and the 
average rate of explosion pressure increase in air mixtures of natural 
gas at various additions of inhibitor and an inert gas, nitrogen. 
Recommendations are given for using inhibitors for drilling and the 
development of oil wells by gaseous agents. 6 references, 2 figures. 


turbulent 


of natural gas at 
v, A.S.; Dzha- 
Aug 1977). (In 
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35809 (NP—23668) Strategic petroleum reserves in Maine. Tib- 
betts, G. (Maine Office of Energy Resources, Augusta (USA)). Jul 
1977. 70p. NTIS, PC A04/MF A0O1. 

An evaluation was made to determine if the State of Maine 
should develop a State petroleum storage reserve to protect its 
economic and social vitality against future petroleum shortages. The 
requirements for residual oil are delineated and alternate storage 
options are described. The ey of the National Strategic Petro- 
leum Reserve Agri: aye ose (S.P.R.) as a tool for alleviating shortfalls of 
residual oils It is concluded that the 
National S.P.R. program may be inadequate because of the unavai- 
liability of Caribbean refineries to handle S.P.R. crude, and the 
effects of the Jones Act on availability of tankers to rt the 
crude. It is felt that the time lag required to extract, and 
market this oil in Maine will be too long and the supply mechanism 
too tenuous to guarantee continuity of supply. 


35810 Underground storage for cold and hot products and meth- 
ods for constructing same. Grennard, A.H. US Patent 4,121,429. 24 
Oct 1978. Priority date 14 Apr 1975, Sweden, 10p. 

In an underground storage, containing hot or cold storage 
materials, a circulating gas or fluid is passed in a plurality of 
conducts in the walls, floor, and ceiling of the storage and near their 
surface towards the storage, and, if a container or containing vessel 
is constructed inside the walls of the underground storage, the gas or 
the fluid is conducted either in the mentioned outer wall as previous- 
ly mentioned or between the wall of the container and the outer 
SEL cde cate aud Weis eaten ts tee o cae 
galleries with guiding devices for the medium to insure a corre- 
sponding contact with surfaces involved, or, in some cases, in the 
interior of the container wall. By controlling the temperature, hu- 
midity, and pressure of the circulating medium and creating a 
pressure differential towards adjacent areas, the stability and the 
sealing characteristics of the outer wall are greatly improved, the 
heat influx to the product storage further substantially reduced, the 
sublimation of ice brought under improved control with a view to 
prevent damage to the storage wall insulation. The suggested 
method, using the envisaged multi-p circulating system, also 
offers further advantages such as a possibility of recovering losses of 
stored product from leaks and, in addition, increased control and 
safety, the latter in particular when storing volatile and combustible 
fluid materials. The design offers an improved method of applying 
sealants, adding auxiliary products, and removing others from sug- 
gested circulating system. New types of sealants are suggested. 


35811 en eee 
— Goerling, H. (Energie Pinel Erde Weser-Ems A.G., Olden- 

ure (Germany, F.R.)). Erdoel-E: Z.; 94: No. 9, 311- "317(Sep 
197 ). (in German). 

Energieversorgung Weser-Ems AG is operating a salt cavity 
storage for natural gas in Huntorf, north-east of Oldenburg. The 
operation was started was, so there are now three years of operating 
experience. This report deals with the puae of the facility as far 
as it is important for the operation of gas and furthermore gives 
information about blanket, piping and sump covering. Different 
methods about destination of the size of the cavity have been 
compared with each other. This report also gives further particulars 
about filter, compressed air for instrument control, compressor con- 
trol system as well as pressure control. Regarding the operational 
experience this report deals with the question of gas moisture and 
the problems of water saturation during operation. Lastly the staff is 
described and the operation of this storage. 


OIL SHALES AND TAR SANDS 


RESERVES AND EXPLORATION 


35812 Native bituminous materials in Texas. Evans, T.J. Austin, 
TX; Texas University Bureau of Economic Geology (1975). 20p. 

These materials include rock asphalt (asphaltic limestone, 
asphaltic sandstone, and heavy-oil-bearing sandstone), oil shale, min- 
eral wax, and asphaltite. This survey with 38 references indicates 
that these deposits constitute insignificant mineral or energy re- 
sources in Texas with two exceptions: Uvalde district rock asphalt 
and central Texas oil shale. The oil shale is an energy resource of 
potential importance, but existing information is contradictory and 
otherwise insufficient for a definitive evaluation. Future utilization of 
these other native bituminous materials in Texas depends on the 
identification of sufficient reserves to warrant extraction of the 
hydrocarbons to produce synthetic crude oil. 
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SITE GEOLOGY AND HYDROLOGY 


(FE—2346-30) Stratigraphic cross sections extending from 
Devonian Antrim Shale to Mississippian Sunbury Shale in the Michi- 
gan Basin. Ells, G.D. (Michigan Dept. of Natural Resources, Lan- 
(USA). Geological Survey Div.). Nov 1978. Contract EX-76-C- 

01- MS 212p. Dep. NTIS, PC A10/MF AOl. 
The Devonian shales of the eastern United States are a 
pee source for tremendous volumes of — and gaseous 
ydrocarbons. The Antrim Shale of py ly a part of this 
extensive body of rock. As part of the le Characterization 
Program, stratigraphic cross sections showing the Antrim Shale and 
associated formations have been constructed for various parts of the 
Michigan Basin. The principal formations include the Antrim Shale 
of Devonian age, the Ellsworth Shale which correlates primarily 
with the Antrim Shale but whose uppermost appears to corre- 
late with = of certain formations of Mississippian age, and the 
Bedford Shale, Berea Sandstone and Sunbury Shale of eastern 
Michigan. The Bedford Shale immediately overlies the Antrim in 
eastern Michigan. Regional cross sections are constructed from 
gamma ray logs as illustration of the stratigraphic associations of 
these Devonian and Mississippian formations in the Michigan Basin. 
Data from ray logs and records of 99 individual wells 
distributed roe Saf the Southern Peninsula of Michigan were 
used to construct six cross sections, and a network of intersecting 
cross sections which illustrates depths, thicknesses, and the stratigra- 
ae relationship of the subject formations in various sectors of the 


35814 (ORO—5202-T1) Black shale studies in Kentucky. Annual 
report, October 1, 1977—September 30, 1978. Blackburn, W.H. 
(comp.). (Kentucky Geological Survey, Lexington (USA). Dept. of 
Geology; Kentucky Geological Survey, Lexington (USA)). 1978. 
Contract EY-76-C-05-5202. 335p. Dep. NTIS, PC A1i5/MF A011. 

Black shale studies have focussed on their geochemistry, 
stratigraphy, and subsurface characterization, and on the compilation 
of an archive of cored material. Technical progress made in these 
areas are reported. In addition, two Master’s theses prepared under 
the stratigraphic study project and one under the geochemical study 
Prsh) are included and are abstracted and indexed separately. 


35815 (ORO—5203-9) Geologic and geochemical studies of the 
New Albany group (Devonian black shale) in Illinois to evaluate its 
characteristics as a source of hydrocarbons. Third quarterly progress 
report, April 1—June 30, 1978. Bergstrom, R.E.; Shimp, N.F. (Illi- 
nois State Geological Survey, Urbana (USA)). 1978. Contract EY- 
76-C-05-5203. 51p. Dep. NTIS, PC A04/MF AO. 

This project is a detailed analysis of the lithology, strati- 
graphy, and structure of the New Albany Group in ois to 
determine those characteristics of lithology, thickness, regional dis- 
tribution, vertical and lateral variability, and deformation that are 
most relevant to the occurrence of hydrocarbons. 


(SAND—79-0400C) Dynamic fracture strength of oil 
torsional Lipkin, J.; Jones, A.K. (Sandia Labs., 
uerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 19p. 

-790606—3). Dep. NTIS, PC A02/MF AO1. 

From 20. US symposium on rock mechanics; Austin, TX, 
USA (3 Jun 1979). 

A torsional split Hopkinson bar is used to investigate the 
fracture strength of a nominally lean grade of oil shale at strain rates 
between ~ 20/s and ~ 800/s. To achieve homogeneous stress and 
deformation states, the test samples are relatively small thin-walled 
tubes. The axes of these samples are both parallel and perpendicular 
to the material bedding planes. Under dynamic torsional loading, 
sample response is divided into two phases. An initial, essentially 
linear phase, ending at a shear stress level, Tau/sub y/; and a second 
phase characterized by a substantially reduced specimen stiffness. 
Analysis of the failure process has revealed that Tau/sub y/ is 
essentially the tensile fracture initiation stress level for the material, 
whereas sample response in the second phase cannot be simply 
correlated with material behavior. The test results establish t 
Tau/sub y/ is a strong function of strain rate, however no clear 
evidence of fracture strength depending on bedding plane orienta- 
tion is revealed. 


DRILLING, FRACTURING, AND MINING 


REFER ALSO TO CITATION(S) 35819 


OIL PRODUCTION, RECOVERY, AND REFINING 


REFER ALSO TO CITATION(S) 35772 


OIL SHALES AND TAR SANDS 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 35826, 37622 


35817 (FE—2346-29) Energy from in situ processing of Antrim 
oom. Humphrey, J.P. (Dow Chemical Co., Midland, MI (USA). 

Hydrocarbons and Energy Research t.). 19 Jul 1978. Contract 
EX- 76-C-01-2346. 44p. Dep. NTIS, PC A03/MF AO1. 

In situ combustion was maintained for a 61-day period while 
several continuous and cyclic production procedures were tested. 
Gas having energy values in the target range (150 Btu scf) was 
produced at various times, although the flow rate at these times was 
minimal and hence the energy production was low. Thus, a large 
area ignition did not occur, probably due to the lack of extensive 
fracturing in the area. There was no significant heat damage to the 
oe seer — whereas in the again ye run the burner was severly 


A hydraulic ae was 
completed in the 100 Series ‘w Bvebeatin “pp 45> 7 


Praparations for caplosive Scmang f Gis spite ary Gaibelaly 
Preparations for explosive i are essentially 
complete. The plans for the first explosive on to the explosive 
samp experiment have been m compisted and final prepara- 
tions are underway. Shale characterization and resource inventory 
activities are continuing in four of the major universities of Michi- 
gan. 


35818 (SAND—78-1603C) True in situ fracturing experiment: 
preliminary results. Stevens, A.L.; Parrish, R.L.; Turner, T.F. Jr. 
(Sandia Labs., Sr gee ote NM Beg | Department of eo 
Laramie, WY (USA). Laramie Technology Center). a. 
Contract EY-76-C-04-0789. 24p. eCONF- 781008"). Dep. NTI 
PC A02/MF AO1. 
From 53. annual technical conference and exhibition of soci- 
ety of rey engineers; Houston, TX, USA (1 Oct 1978). 
A true in situ oil eat eet Se Pee eens 
been performed using an explosive slurry inserted and detonated in 
pre-formed horizontal hydraulic fractures. The objective was to test 
this method for producing a distributed fracture network with 
sufficient porosity and permeability for reto: . Numerous diag- 
nostic and evaluation measurements were ‘ormed during the 
course of the a for eng abe site evaluation, hydraulic fracture 
assessment, explosive and detonation perf 
post-detonation fracture and ili 
an extensive degree of fracturing, 
og worse is essentially limited to the enlarged 
ic fracture horizons into which the explosive 
and detonated. 


35819 (SAND—78-2162) True in situ aang tery of oil shale: an 
evaluation of = bed ye R.R.; Ste- 
vens, A.L.; Long, A.; Harak, A.E. (( ue, NM 
(USA)). Mar 19 9. Contract EY- 76-04-0789. 8 88p. S, PC 
A0S/MF AOl. 

Limiting attention only to those cases where si it over- 
burden lift cannot be achieved by use of explosives, i.e., to relatively 
pw oil shale seams, it was concluded that the two rubblization 

— which essentially constitute the current bed preparation 

ology, namely, the wellbore springing and hydraulic/explo- 
sives fracturing concepts, both have inherent traits which will pre- 
vent them from ever becoming useful for practical applications. 
Difficulties with the wellbore springing ly from 
the cylinderical geometry which leads to rapi 
waves (hence to com tively small fractured regions) and 
creation of a residually stressed region around the explosive ey 
that restricts fluid flow and hinders void redistribution efforts. 
problems with the hydraulic/explosive fracturing t are t 
many operations cannot be controlled and that regions of enhanced 
Sa are formed only in the vicinity of explosive-filled 

ydrofractures. The experimental, theoretical and phenomenological 
information used in the assessment that led to the above conclusions 
is discussed in detail in the report. The physical characteristics of a 
successful bed preparation concept are defined along with recom- 
mendations for a research-oriented program which would lead to the 
development of the technology necessary to achieve a successful 
true in situ retorting capability. 


35820 (SAND—79-0148) Assessment of current bed 4 ye 
concepts for true in situ oil shale processing. Boade, R.R. (Sandia 
Labs., Albuquerque, NM (USA)). Feb ie Contract EYI6CO8 
0789. "32p. Dep. NTIS, PC A03/MF A0O1 

Field experiments performed during the past decade to devel- 
op methods for preparing relatively deep oil le beds for true in 
situ processing have in nearly all cases employed either the wellbore 
springing or hydraulic/explosive fracturing concept to introduce the 
needed permeability into the normally very tight formation. In no 
case has more than marginal success been achieved. Recently, a 
study was performed to examine in a detailed way the physical 
characteristics of the two bed preparation concepts that have been 
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considered in the prior experimental activities. This study led to the 
conclusion that both concepts have inherent traits which will pre- 
vent them from ever becoming viable for practical applications. An 
overview of the evaluation study is presented in this document, with 
emphasis given to salient results, rather than to the data that were 
available for analysis and to the analysis methods. The present 
document consists of the visual aids and text of an oral presentation 
that was given at the Laramie Energy Technology Center in Octo- 
ber, 1978. A considerably more detailed description of the evaluation 
study is given in the following report: R.R. Boade, A.L. Stevens, A. 
Harak, and A. Long, True In Situ Processing of Oil Shale - An 
Evaluation of Current Bed Preparation Technology, SAND 78- 
2126, Sandia Laboratories, Albuquerque, NM (1979). 


(TID—28917) Occidental vertical modified in situ process 
for the recovery of oil from oil shale: Phase I. Quarterly progress 
report, November 1, 1977—January 31, 1978. Loucks, R.A. (Occi- 
dental Oil Shale, Inc., Grand Junction, CO (USA)). Feb 1978. 
Contract EF-77-A-04-3873. 396p. Dep. NTIS, PC A17/MF AOI. 

Work at the D.A. Shale site during this quarter involved 
mainly the completion of Retort 5 processing, and the mining, 
drilling, and engineering activities required in the preparation of 
Retort 6. At the C-b tract, work was begun on the clearance and the 
surface preparation of the shaft area and the mine support area. Also, 
site offices were established for the site clearance contractor, the 
surveying contractor, and the managing contractor. During the 
previous two months, bids for the sinking of four shafts on the tract 
were reviewed, and a contract was awarded in January. The collar- 
ing of the first shaft will commence on about February 15. 


35822 Viscous oil recovery method. Redford, D.A. (to Texas 
Exploration Canada, Ltd.). US Patent 4,121,661. 24 Oct 1978. Filed 
date 28 Sep 1977. 14p. 

Viscous petroleum may be recovered from viscous petro- 
leum-containing formations such as tar sand deposits in a process 
employing a cyclical injection-production program in which first 
steam is injected and fluids are produced without restriction until 
live steam production occurs at the production well, followed by 
steam injection with production well, followed by steam injection 
with production throttled until the formation pressure at the produc- 
tion well rises to a value between about 60% to 95% of the steam 
injection pressure, after which fluid production is permitted without 
restriction and steam injection is reduced to 50% or less of the 
original injection rate. The process should be applied to a viscous 
petroleum formation in which adequate communication exist or in 
which a communication path is first established. Optimum results are 
obtained if the pressurization and drawdown cycles are initiated 
shortly after the beginning of the steam injection program, and the 
benefits include substantially increased oil recovery efficiency at all 
values of steam pore volumes injected. 


SURFACE METHODS 


35823 (UCID—18068) Oil shale project run summary: small 
retort run S-13. Ackerman, F.J.; Sandholtz, W.A.; Raley, J.H.; 

Tripp, L.J.; Biermann, A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Jan 1979. Contract W-7405-ENG-48. 
65p. Dep. NTIS, PC A04/MF AO1. 

Retort Run S-13 was a combustion run in the small retort 
conducted on 28 and 29 September 1977. Anvil Points master bach - 
2.5 + 1.3 cm material was used with a 50% air and 50% steam 
mixture. This was the first run using steam as a diluent. The presence 
of steam markedly increased oxygen efficiency defined as either mass 
of kerogen processed or mass of oil produced per unit of oxygen 
consumed (compared with S-11 results). It appears that steam en- 
hanced transport of heat to the retorting zone increased participation 
of reactions in which steam serves as an oxidant, and lowered 
endothermicity of mineral decompositions in the presence of added 
steam. The presence of steam resulted in a gain in total hydrogen 
production and an increase in the lower heating value of the off-gas 
(compared with S-11 results). The increased hydrogen did not have 
a major effect on heating value because the heating value is dominat- 
ed by the higher hydrocarbons (> Cs). It is concluded that steam is 
potentially beneficial to the retorting process, but further experi- 
ments are needed to firmly identify and evaluate the benefits. 


REFINING 
REFER ALSO TO CITATION(S) 35771 


PROPERTIES AND COMPOSITION 


REFER ALSO TO CITATION(S) 35814, 35816 
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35824 (LA-UR—79-832) Determining the dynamic properties of 
Devonian gas shale. Olinger, B. (Los Alamos Scientific Lab., NM 
(USA)). gh Contract W-7405-ENG-36. 11p. (CONF-790606—2). 
Dep. PC A02/MF AOl. 

From 20. US symposium on rock mechanics; Austin, TX, 
USA (3 Jun 1979). 

Four techniques are used to characterize the response of 
Eastern Devonian gas shales to impulsive loading. First, the elastic 
moduli of the transverse, isotropic shales are measured. Then, tensile 
strengths are deduced from an examination of samples recovered 
from impacts with characterized plates. Third, shock velocities, 
release wave velocities and stress-strain paths is determined from 
measured stress wave histories at various depths in the shales. 
Finally, the pressure-volume relation for these shales are determined 
from shock velocity measurement to pressures as high as 80 GPa 
(800 kbars) using impacts from high-explosive driven metal plates. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 37572, 37577 


WASTE RESEARCH AND MANAGEMENT 


35825 (LETC/RI—78/21) Potential methods for resource recov- 
eee Bee eat 6 Se eee Oe ee 
— (Department of Energy, Laramie, WY (USA). Lara- 

a Y teed Center). 1978. 27p. Dep. NTIS, PC 
‘A03/MF AOl. 

Black water is associated with interbedded lean and rich oil 
shales of the Northern Green River Basin of Wyoming. Oil shale 
development in the area would require that the black water be 
removed and processed in some manner. Black water consists pri- 
marily of 5 to 8 percent organic acids and 4 to 6 percent sodium 
carbonate and bicaronate dissolved in water. The solution has a pH 
of 10. A variety of methods were examined for the tion of 
organic matter and inorganic salts from black water. Acidifying the 
black water solution precipitates most of the organic acids. The 
black water solutes can be concentrated by evaporation of the water 
or by freezing. Neither liquid-liquid extraction of the black water 
nor leaching of the black water residue with a variety of solvents 
appear to be effective methods of separa’ a Se organic acids from 
the salts. Adsorption, coagulation, and ultrafiltration techniques used 


were inadequate for commercial separation. Reacting the black 
water under a carbon monoxide atmosphere at elevated temperature 
and pressure converts the carbonate to bicarbonate and converts 44 
percent of the original organic acids to a benzene soluble oil. Due to 
the economics of the processes and the lack of information on the 
volume of black water available, removal of the black water from 
the ground and processing appears unreasonable at this time. 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 35619, 37572, 37585 


35826 (FE—2346-28) Environmental monitoring and analysis in 
support of Antrim oil shale research. Topical report, March 1977— 
February 1978. Istvan, L.B.; Haack, B.N.; Sampson, R.E.; Tanis, F.J. 
(Environmental Research Inst. of Michi an, Ann Arbor (USA)). 
Mar 1978. Contract EX-76-C-01-2346. 103p. Dep. NTIS, PC A06/ 
MF AOl1. 

This report covers the first year of an expected four year 
program. Activities included: monitoring of surface elevations for 
possible subsidence; monitoring for soil contamination from brines; 
monitoring surface and subsurface water quality; and monitoring 
ambient air quality for oxides of nitrogen, sulfur dioxide, hydrocar- 
bons, methane, carbon monoxide, and particulates. Assessment was 
also made of site vegetation, local hydrology, surface disruption 
caused by drilling activities, and impacts on neighboring residents. 
Much of this year’s effort was directed to establishing baseline 
conditions. ag meen assessment of many potential impacts is 
not yet possible. However, preliminary results indicate that hydro- 
fracturing ——- did not affect surface elevations, and that the 
experimental operations, including flaring of combustion product 
gases, did not degrade ambient air quality beyond permissible con- 
centrations. Negative impacts noted include minor inconvenience to 
neighboring residents, and physical disruption of the land surface. 
Use of electrical conductivity probes to monitor for brine contami- 
nation of the soil gave inconclusive results. The need for evaluation 
of possible contamination of deep ground waters was also identified. 
Surface water quality data is not yet adequate to allow assessment of 
possible impacts from the in situ experiment. 18 tables. 
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35827 (GJO—108(78)) Uranium industry seminar. (Department 
of Energy, Grand Junction, CO (USA). Grand Junction Office). 
1978. Contract EY-76-C-13-1664. 249p. (CONF-7810106—; GIBX— 
22(79)). Dep. NTIS, PC A1l1/MF AOl. 

From Uranium industry seminar; Grand Junction, CO, USA 
(17 Oct 1978). 

Individual papers were abstracted and indexed. (LK) 


35828 (RAND-P—6240) Procedure for nuclear reactor spent 
fuel valuation. Solomon, K.A.; Triplett, M.B. (RAND Corp., Santa 
Monica, CA (USA)). Nov 1978. 44p. Rand Corporation, Santa 
Monica, CA. 

Spend nuclear fuel has a value that varies depending upon the 
timing and nature of its eventual use. The present discounted value 
of spent fuel that is to be recycled into light water reactors is a 
function of interim storage costs, the value of the fissile plutonium 
and uranium in the spent fuel, and excess costs associated with using 
mixed-oxide fuels instead of UO, fuels. With parametric equations 
describing the present discounted value of spent fuel, it is possible to 
evaluate the impact of uncertainties in critical variables (e.g., yellow- 
cake price and rep: cost) on spent fuel value. Such a 
procedure may be > ae in ne; gens different parties will have 
varying perceptions of cri parameters. The availability of a 
procedure for valuing spent fuel will aid in assessing and reconciling 
these differences. 


RESERVES 


35829 ee pp 59-70) Foreign uranium supply. Pat- 
terson, J.A.; Pitman, R t. of Energy, Washington, DC). 
1978. 

Uranium industry seminar; Grand Junction, CO, USA 


Fro 
(17 Oct 1978). 


Known foreign uranium resources are concentrated in a few 
countries. The resources of many countries are largely unassessed, 
but the known uranium countries appear to have the best potential 
for future expansion. Availability of supply from known resources 
will depend on resolution of national policies pee uranium 
production, ownership and export, and actions of the mining indus- 
try. Foreign uranium demand projections have decreased markedly 
in the last few years, and currently planned and attainable produc- 
tion should be adequate through the 1980's. Longer term resources 
and supply outlook are still a major concern to both those planning 
electric supply systems based on converter reactors and those con- 
sidering reprocessing and recycle of uranium and plutonium and 
development of breeder reactors. Work continues to clarify long- 
term supply in several countries and internationally, but more effort, 
and time, will be needed to clarify these issues. 


35830 rk gear tm PP 99-107) United States Geological 
Survey: uranium resource assessment and exploration 
research program, yh pe year r 1979. Offield, T.W. (Geological Survey, 
Denver, CO). 1978. 

From Uranium industry seminar; Grand Junction, CO, USA 
(17 Oct 1978). 


Objectives and current plans are given for the following 
projects: uranium geochemistry and mineralogy; uranium in sedi- 
mentary environments; uranium in igneous and metamorphic envi- 
ronments; geo physical techniques in uranium and thorium explora- 
tion; and od investigations and resource assessment. Selected 
noteworthy results of FY 1978 research are given. (LK) 


35831 (GJO—108(78), pp 109-116) Update on thorium resources. 
Staatz, M.H. (Geological Survey, Denver, CO). 1978. 

From Uranium industry seminar; Grand Junction, CO, USA 
(17 Oct 1978). 


Vein districts, massive carbonatites, and the Carolina placers 
have reserves of 188,000 short tons of ThO, and probable-potential 
resources of 504,800 short tons of ThO:. Disseminated deposits have 
1.x) and probable-potential resources of 2,200,000 tons of ThOs. 


35832 (GJO—108(78), pp 133-147) Uranium ore reserves. 
Mechan, R.J. (Dept. of Energy, Grand Junction, CO). 1978. 

From Uranium industry seminar; Grand Junction, CO, USA 
(17 Oct 1978). 


Information is provided on: the distribution of the current 
domestic uranium ore reserves, emphasizing the higher cost catego- 
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ries; domestic uranium mineral inventories, and methods being inves- 
tigated to establish confidence levels for ore reserves. 


35833 (GJO—108(78), 2 PP 149-164) Potential uranium resources. 
So hag .L.; Grundy, W.D. (Dept. of Energy, Grand Junction, 
. 1978. 
From Uranium industry seminar; Grand Junction, CO, USA 
(17 Oct 1978). 


The January 1, 1978 estimates of reserves and potential re- 
sources in forward cost categories of $15, $30, and $50 per pound 
UsOs are summarized. Estimates of all three classes of $50 potential, 
as well as reserves, were increased from January 1, 1977, with the 
greatest change being in the possible class of potential. The 13 
resource regions used for reporting domestic uranium resource esti- 
mates are shown. Potential estimates for each sy are ——— 
posed on the map. The distribution of production and the estimated 
$50 resources in these regions are given in tabular form. The 
distribution of the $50 potential estimates by state is tabulated. In the 
probable class, New Mexico has taken over first place from Wyo- 
ming, with Texas in third place. In the possible class, New Mexico 
continues to lead, followed by Utah, Colorado, and Wyoming. In the 
speculative class, Oklahoma, with essentially no juction or ore 
reserves but with extensive potentially favorable areas is first, fol- 
lowed by Colorado, Texas, and Idaho. 


35834 (INIS-mf—4238) Metalogenic pattern for the uraniferous 
ee eer Nuevo Leon and Tamaulipas area, Hernan- 
dez H, A. (Universidad Nacional Autonoma de Mexico, Mexico 
City. Facultad de Ingenieria). 1977. 60p. (In Spanish). Dep. NTIS 
(US Sales Only), PC A05/MF AOI. 
A metalogenic pattern is proposed as a geologicai criterion to 

help in prospecting radioactive minerals accumulated in the tertiary 

sedimentary deposits at the Burgos Basin. Through the analysis and 
interpretation of the geological concepts and the mentioned pattern 
we can reach more and more precise processes to control the 
localization of radioactive minerals and at the same time apply the 
criteria of this pattern in the selection of areas which present the 
greatest probabilities of the existence of a radioactive ore deposit. As 
soon as the geoligical is defined, prospection programs are realized 
with indirect methods through which we obtain the demarcation of 
anomalous superficial zones. Immediately after this step a geological 
and geophysical verification program is iovdiae’. This way we can 
know objectively the areas which will be included in the direct 
exploration programm that will permit us to determine finally the 
zones of interest and the uninteresting zones. In conclusion the 
objective of this work is to determine the relations between paleo- 
channels and accumulations of radioactive minerals. 


35835 (Y/DK—204(Rev. ee 6 ee ae 
plasma/direct reading polychromator to the soy * analysis of 
natural waters. Larson, G.F.; Goodpasture, R.T.; Morrow, R.W. 
(Oak Ridge Y-12 Plant, TN (USA)). 21 Dec 1978. Contract W-7405- 
ENG-26. 42p. (CONF-7810105—2). Dep. NTIS, PC A03/MF AOl. 

From 5. annual meeting Federation of Analytical 
and Spectroscopy Societies; Boston, MA, USA (30 Oct 1978). 

The Uranium Resource Evaluation Program requires the 
multielement analysis of a large number of stream and ground water 
samples. Inductively coupled plasma-optical emission spectrometry 
is the most viable technique presently available to the analytical 
chemist to meet the sample throughput rates required by this pro- 
gram. A commercially available inductively coupled plasma-direct 
reading polychromator has been successfully implemented into the 
analytical portion of this program. Several modifications which were 
required to further automate the standard commercial instrument 
will be described. The problems encountered in ultratrace analysis 
which arise from shifts in the spectral background produced by stray 
light, line broadening, and radiative recombination have been ade- 
quately documented. An evaluation of the degree of compensation 
produced by the background correction system supplied by the 
instrument manufacturer is presented. Several additional problems 
encountered in the automated analysis of natural water samples are 
discussed. Effective or at least partially effective solutions to these 
problems are described. 


35836 Origin of the elements: pre-Fermi reactor and plutonium- 
244 in nature. Kuroda, P.K. (Univ. of Arkansas, Fayetteville). Acc. 
Chem. Res.; 12: No. 2, 73-78(Feb 1979). 

Accounts of investigations on the occurrences of natural 
reactors and *“*Pu in the early history of the earth are presented. 
Experimental data are cited from reports on naturally-occurring 
super-heavy elements, but it is concluded that the data are inconclu- 
sive. 


35837 Problems of U.S, uranium resources and supply to the year 
ed Washington, DC; National Academy of Sciences (1978). 80p. 
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falls of urani ssaduntion wid ticipated requiremen 
to 

lof wren production rave 10 anticipate lp reduce 

shortfalls. (BLM) 


EXPLORATION 
REFER ALSO TO CITATION(S) 35830, 35834, 37144 


35838 (GJBX—14(79)) Uranium hydrogeochemical and stream 
ee semnminans 6 Be Dees ee ee Gee 
including concentrations of forty-three additional elements. 

S.S. Jr. (Los Alamos Scientific Lab., NM (USA)). Dec 1978. Con- 
tract W-7405-ENG-36. 194p. (LA—7341- ‘S(Suppl.)). Dep. NTIS, 
PC A09/MF AOI. 

This report is a it to the HSSR uranium evaluation 
report for the Pueblo q (Shannon, aay a aera 
Co At sed mareen Cle Se Ge SS mae oe oh enya 
samples collected from locations in wae sup- 
Seas Essent, ese, Gots .daae ane Se eaves, Ei seaoquent 
multielement analyses of those HSSR samples. In addition to urani- 

um, the concentrations of 12 elements are presented for the waters 
Gad 48 chameats far tha endiments. 


35839 an Gane 19(79)) ay 


radiometric survey of 
jae ee Burgett, W.A.; Krause, K.J. 


1978. Con eld Engecrng Cor Junction, co oe Feb 
-76-C-13-1 “i oe Dep. NTIS, PC E02/MF 


Known uraniferous rocks at Bokan Mountain were well ex- 
eV Guouing duller spaegis antiosmens tot maga enka te 
of detecting similar logic environments it exist at the 
surface elsewhere in the quadrangle. No similar 


ments were indicated, however. Strong radiometric (eU) anomalies 
a Ses SS ee ae ee eee 


generally expected to occur in anomalous concentrations. 7 


35840 ae aman! Bn Uranium hydrogeochemical and stream 
sediment reconnaissance of the Dillon NIMS 
concentrations of forty-three additional elements. 
Alamos Scientific Lab., NM (USA)). Mar 1979. 
Contract BY? 13-1664. 289p. (LA—7347-MS). Dep. NTIS, PC 
A13/MF A011. 
Surface waters were taken from flowing streams; ground 


waters were taken from and wells. All water samples were 
analyzed for uranium and 1 other elements. Sediment samples, 
collected from 


Broxton, D 


peg he Aad Ere de rein cee 
ppB. Most water samples havi high uranium contents 
were collected in areas underlai Sty falda solke of the Boclaer 
Pioneer, seal Snike Wateellin lier erenen of teaeaioes women o> 
associated with Belt metasediments in the Beaverhead and Salmon 
River Mountains and with Tertiary strata in intermontane basins. 
The uranium contents of sediment samples range between 0.95 and 
130.50 ppM. Anomalous uranium values are associated with felsic 
rocks of Cretaceous batholiths and Belt quartzites near the Mon- 
tana—Idaho border. Samples having uranium contents significantly 
above local background levels also cccur in T strata adjacent 
to the anomalous areas in the crystalline terranes. Thorium concen- 

from 3.40 to 351.00 ppM. The 
average uranium/thorium (U/Th) ratio of samples with < 20 ppM 
uranium is 0.37, Denning age py bg uranium concentrations > 20 
ppM have an average ratio of 1.85. The association of uranium 
values with relatively U/Th ratios may be a tool for 
identifying uranium-enriched terranes. 


35641 (GJBX—39(79)) Hydrogeochemical and stream sediment 
reconnaissance basic data for Millett 


NTMS Quadrangle, 
Nevada. Wagoner, J.L. ifornia Univ., Livermore (USA). Law- 
rence Livermore Lab.). 1978. Contract EY-76-C-13-1664. 154p. 
ates 7 Dep. NTIS, PC E05/MF E05 
et and dry sediment samples were collected throughout the 
18,770 Ya! arid to semiarid region and water samples at available 
streams, and wells. Samples were collected een August 
and 1976, and between July and October 1977. Neutron 
activation analyses of uranium and trace elements and other mea- 
surements made in the field and laboratory are ted in tabular 
hardcopy and microfiche format. The includes seven full-size 
overlays for use with the Millett S 1:250,000 quadrangle. 
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Water sampling sites, sediment-sample total uranium and thorium 

Slice worn tolled intiuiie ashaedl eae topes oomsibta t9 te 
Samples were divided into nine according to the 
source rock from which the t we aries. “Tech ae group of 
samples was statistically treated as an independent population. 
Acidic volcanics and Tertiary nonmarine clastic colina | ve the 

background uranium concentrations. In general, uranium 
correlates best with the rare-earth elements, hafnium, and thorium. 
Of all the elements, uranium is the best indicator of uranium mineral- 
ization in the Millett quadrangle. The uranium concentra- 
tions occur near silicic volcanics and intrusive y con- 
tacts. The Th/U ratios define anomalous uranium concentrations: 
samples with a low Th/U ratio and high uranium are considered 
worthy of further study. Areas that warrant interest are near Terti- 
ary silicic volcanics and near the Jurassic Austin Pluton quartz 
monzonite in the Toiyabe Range. 


35842 Ee ) Pan, airborne gamma-ray 
spectrometer data procedures, Wind River Basin, Wyoming. Volume 1, 
final report. (Texas a ce Dallas (USA)). Jan pony 
Contract EY-76-C-13-1664. 147p. Dep. NTIS, PC AO7/MF A 
New geologic and uranium occurrence =n as been oe 
for Arminto, Thermopolis, and Lander S ies, 
to match the revised maps of the Casper gle. 
1974 survey data for all four quac les were reprocessed using an 
improved U-air correction, a adequacy test, and a a em 
filter to improve data quality. The radiometric data were then 
tied with correction of mismatches to minimize the effects of uncom- 
pensated U-air and moisture absorption of the gamma radiation on 
certain E—W lines. The improved and tied data were then processed 
to produce conventional radiometric anomaly or me goon “a 
level profile mpas, significance-level stacked pro and, on the 
le only, numerical significance-factor maps. The 
data displays were interpreted comparatively to determine which 
display was easiest to use and most effective in delineatin _, uranifer- 
ous provinces and prospects and to evaluate the effects of line-tying 
on affected by uncompensated U-air and surface moisture. It 
was concluded that the convolution-type low-pass filter designed for 
elementary rod-source signals in this data set was vastly superior to 
fe romp Raney running averaging in removing noise and 
= typing was effective in partially eliminating 
the the effects ° U-air and surface moisture variations. 
A computerized of picking statistically significant eU, eU/ 
eTh, and eU/K anomalies proved much faster, much less costly, and 
more accurate than manual picking using any of the displays. The 
significance-factor profile maps are distinctly better formats for 
interpretation than the conventional or numerical anomaly maps in 
that they provide a quick graphical display of the extent and 
magnitude of high and low regions and allow a much more quantita- 
tive estimate of the statistical validity of anomalous areas. 


35843 none e ge Be Uranium hydrogeochemical and stream 
sediment reconnaissance of the La Junta NIMS Quadrangle, 
do, including concentrations of forty-three additional elements. 
Purson, J.D.; Warren, R.G. (Los Alamos Scientific Lab., NM 
(USA)). Feb 1979. Contract EY-76-C-13-1664. 200p. (LA—7343- 
MS). Dep. NTIS, PC A09/MF AOI. 

1351 Water and 656 sediment samples were collected from 
1832 locations. Water samples were collected from wells, streams, 
and springs; sediment samples were collected from streams and 
springs. For both water and sediment populations, clusters of sam- 
ples containing approximately the highest 5% of the reported urani- 
um values were chosen for discussion. These values were > 20 ppB 
for waters and > 8 ppM for sediments. The uranium concentrations 
in waters range from below the detection limit of 0.02 to 748.40 ppB, 
with a mean uranium concentration for all water types of 7.22 ppB. 
Five clusters of samples containing relatively high uranium values 
are associated with the Dakota sandstone-Purgatoire formations, the 
Morrison formation, or alluvium near the Arkansas River. The 
cluster associated predominantly with the Morrison formation has 
the most favorable lithologic and structural setting for possible 
uranium mineralization. Sediments collected in this study have urani- 
um concentrations that range between 1.60 and 52.20 ppM, with a 
mean of 4.54 ppM. The majority of sediment samples wi relatively 
high uranium concentrations were collected in four areas that are 
associated with either the Dakota-Purgatoire formations or the 
Graneros shale-Greenhorn limestone-Carlile shale formations. The 
cluster of samples containing the highest uranium values for sedi- 
ments and the cluster containing the highest uranium values for 
waters are coincident and are located in the west-central portion of 
= quadrangle. This area appears most favorable for a more detailed 
study. 


35844 (GIBX—42(79)) gy —— hydrogeochemical and 
stream sediment reconnaissance of the Tallahassee Creek, Badger 
Creek, Castle Rock Gulch, and Buffalo Gulch areas in the northwest- 
ern of the Pueblo NTMS Quadrangle, Colorado. Shannon, S.S. 
Jr. Alamos Scientific Lab., NM (USA)). Feb 1979. Contract 
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EY-76-C-13-1664. 184p. (LA—7593-MS). Dep. NTIS, PC A09/MF 
AOl. 


Sixty-two water and 620 sediment samples were collected 
from 626 locations within four areas covering 400 km* All water 
samples were analyzed for uranium and 12 additional elements; all 
sediment samples were analyzed for uranium, thorium, and 41 other 
elements. Relatively high uranium concentrations in water and sedi- 
ment and high U/Th ratios in sediment indicate the Tallahassee 
Creek and Castle Rock Gulch areas to be favorable places to search 
for uranium orebodies. The provenance of most high-uranium sam- 
ples in the Castle Rock Gulch area is granodiorite of Precambrian X 
age. The granodiorite seems to be enriched in uranium and may be a 
host for vein and pegmatite deposits or a source for uranium in 
Tertiary host rocks in the Castle Rock Gulch area. By analogy, this 
may also be true for the Tallahassee Creek area, where granodiorite 
of the same age is exposed. The association of high uranium concen- 
trations in both water and sediment samples collected from a limited 
number of springs in the Tallahassee Creek and Castle Rock Gulch 
areas are indications that ground-water and spring-sediment sam- 
pling may be the most effective means to detect blind ore bodies in 
Tertiary strata there. 


35845 (GJBX—44(79)) Glens Falls 1° x 2° NTMS area New 

Hampshire, New York, and Vermont. Koller, G.R. (Savannah River 

Ecology Lab., Aiken, SC (USA)). Mar 1979. Contract EY-76-C-13- 
664. 350p. (DPST—79-146-3). Dep. NTIS, PC E07/MF E07. 

This report presents preliminary results of ground water, 
stream sediment, and stream water reconnaissance in the National 
Topographic Map Series (NTMS) Glens Falls 1° x 2° quadrangle. 
Stream sediment and stream water samples were collected from 
small streams at 1235 sites or at a nominal density of one site per 13 
square kilometers (five square miles) in rural areas. Ground water 
samples were collected at 681 sites or at a nominal density of one site 
per 26 square kilometers (ten square miles). Neutron activation 
analysis (NAA) results are given for uranium and 16 other elements 
in sediments, and for uranium and 9 other elements in ground water 
and surface water. Field measurements and observations are report- 
ed for each site. Analytical data and field measurements are present- 
ed in tables and maps. Statistical summaries of data and a brief 
description of results are given. A generalized geologic map and a 
summary of the geology of the area are included. Key data from 
ground water sites (Appendix A) include (1) water chemistry mea- 
surements (pH, conductivity, and alkalinity), (2) well depth, (3) 
elemental analyses (U, Br, Cl, F, Mg, Mn, Na, and V), and (4) 
graphical presentation only of Al and Dy analyses. Supplementary 
data include site descriptors (well age, frequency of use of well, etc.) 
andtabulated analytical data for Al and Dy. Key data from stream 
sediment sites (Appendix B) include (1) water quality measurements 
(pH, conductivity, and alkalinity), and (2) important elemental analy- 
ses (U, Th, Hf, Al, Ce, Fe, Mn, Na, Sc, Ti, and V). Supplementary 
data from stream sediment sites include sample site descriptors 
(stream characteristics, vegetation, etc.) and additional elemental 
analyses (Dy, Eu, La, Lu, Sm, and Yb). Key data from stream water 
sites (Appendix C) include (1) water chemistry measurements (pH, 
conductivity, and alkalinity) and (2) elemental analyses (U, Al, Br, 
Cl, Dy, F, Mg, Mn, Na, and V). 


35846 a Augusta 1°x 2° NTMS area and 
South Carolina. Jones, P.L. (Savannah River Ecology Lab., al 
SC (USA)). Mar 1979. Contract EY-76-C-13-1664. 290p. (DPS 
79-146-4). Dep. NTIS, PC E06/MF E01. 

This report presents results of ground water, stream sediment, 
and stream water reconnaissance in the National Topographic Map 
Series (NTMS) Augusta 1° x 2° quadrangle. Stream sediment and 
stream water samples were collected from small streams at 775 sites 
for a nominal density of one site per 18 square kilometers (seven 
square miles) in rural areas. Ground water samples were collected at 
1299 sites for a nominal density of one site per 13 square kilometers 
(five square miles). Neutron activation analysis (NAA) results are 
given for uranium and 16 other elements in sediments, and for 
uranium and 9 other elements in ground water and surface water. 
Field measurements and observations are reported for each site. 
Analytical data and field measurements are presented in tables and 
maps. Statistical summaries of data and a brief description of results 
are given. A generalized geologic map and a summary of the 
geology of the are are included. Key data are presented in page-sized 
hard copy. Supplementary data are on microfiche. Key data from 
ground water sites (Appendix A) include (1) water chemistry mea- 
suements (pH, conductivity, and alkalinity), (2) well depth, and (3) 
elemental analyses (U, Br, Cl, F, Mg, Mn, Na, and V). Supplemen- 
tary data include site descri; “>: (well age, frequency of use of well, 
etc.) and analytical data for Al and Dy. Key data from stream 
sediment sites (Appendix B) include (1) water quality measurements 
(pH, ea alkalinity), and (2) important elemental analy- 
ses (U, Th Al, Ce, Fe, Mn, Na, Sc, Ti, and V). Supplementary 
data from — sediment sites include sample site descriptors 
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(stream characteristics, etc.) and additional elemental 


vegetation, 
analyses (Dy, Eu, La, Lu, Sm, and Yb). 


35847 (GIBX—47(79)) beg 
Aiken County, South Carolina. N: 

tion Program. H: pee 

Ferguson, R.B.; Price, V. Jr.; Mosley, W.C. Jr. (Du Pont de Ne- 
mours (E.1.) and Co., Aiken, SC (USA). Savannah River Lab.). Mar 
1979. Contract EY-76-C-13-1664. 28p. Dep. NTIS, PC A03/MF 
AOl. 


Eight occurrences of a rare mineral associated with signifi- 
cant concentrations of uranium have been identified within a 200-sq 
mi area of Aiken County, South Carolina, in the Eocene (Wilcox— 
Claiborne) Huber Formation. Although the extent of the occur- 
rences has yet to be determined, uranium (UsOs) concentrations of 
75 to 960 parts per ae have been found in samples of a hydrated 
barium aluminum hate mineral known as_ gorceixite 
[BaAls(PO,)2(OH)s HO). ¢ identification of the significant urani- 
um content of gorceixite was initially made on a small nodule. 
Following this analysis, additional occurrences of gorceixite were 
identified in Aiken County using NURE geochemical and radiomet- 
= gs along with topographic information of the area. 7 figures, 3 


35848 (670-00. BP 117-132) og exploration. Wright, 
R.J. ag 28 of Energy, Washington, DC). 1 

From Uranium industry seminar; Grand Junction, CO, USA 
(17 Oct 1978). 


Uranium exploration in Canada, Australia, Europe, Africa, 
and Antarctica is discussed. Foreign ———- is proceeding at a 
faster pace than in 1977. The most notable acceleration is in Canada, 
where expenditures on exploration in 1978 may top $100 million, 
50% above the previous year. (LK) 


35849 (GJO—108(78), pp 173-186) U.S. exploration activities 
= on, CO). 1978. Chenoweth, W.L. (Dept. of Energy, Grand Junc- 

m Uranium industry seminar; Grand Junction, CO, USA 
(17 me 1978), 


Exploration activities (sandstone and non-sandstone environ- 
ments), exploration manpower, exploration expenditures, land acqui- 
sition, a other exploration costs, and foreign uranium explora- 
tion are disc Uncertainties about the price of uranium and the 
long-term on, coupled with rising production costs, likely will 
have a softening effect on exploration in 1979. Successful exploration 
is expected to continue to be conducted in the major sandstone- 
uranium areas where workable exploration models have been devel- 
oped from long experience. Work in frontier areas probably will 
proceed at about the same overall pace as in 1978; however, i ee 
ing effort is expected in volcanic environments. "Surface 
1979 probably will be equal to or slightly less than that of 1 76 
While exploration drilling may decrease, development drilli 
expected to increase as deposits are brought nearer to he ig 
particularly in Wyoming. Because of proposed land withdrawals and 
proliferating federal, state, and | regulations, exploration will 
continue to be more expensive, time consuming, and uncertain. 
35850 (IS—4675) Multilaboratory analytical quality control for 
the hydrogeochemical and stream sediment reconnaissance. ity 
control report, March 1979. D’Silva, A.P.; Floyd, M.A.; Haas, W.J. 
Jr. (Ames Lab., IA (USA)). Apr 1979. Contract W-7405-ENG-82. 
54p. Dep. NTIS, PC A04/MF AO1. 

For the month of March 1979, Ames Laboratory received the 
following batches: water A4 - 0.98 ppb U; water B4 - 9.85 ppB U; 
sediment R1 - 5 ppM U; sediment S1 - 10 ppM U; and sediment T1 - 
95 ppM U. LAS 4 ORGDP show negative bias in their analyvie 
of water B4 by fluorometric technique. ORGDP also reports ne; 
tive bias in their delayed neutron egy epee of sediments i 
and Si. LASL shows negative bias in their analytical results for 
sediment S1. The interlaboratory tege panen reveal that LASL and 
ORGDP are in good agreement for all control samples. 


35851 (LA—7713-MS) Nondestructive assay je ancige A for ura- 
nium resource evaluation, Infinite medium calculations. Final report. 
Jain, M.; Evans, M.L.; Close, D.A. (Los Alamos Scientific Lab., NM 
(USA)). Mar 1979. Contract W-7405-ENG-36. 92p. Dep. NTIS, PC 
A05/MF A0Ol1. 
A discrete ordinates transport code has been used to transport 
rays from the decay of the naturally occurring radioactive 
isotopes of potassium, uranium, and thorium through an infinite 
homogeneous medium. Parametric studies varying the medium for- 
mation (i.e., shale and sandstone), porosity, and saturation were 
made to determine their effects on the calculated gamma-ray spectra. 
In addition, the effect on the oo spectra of trace quantities 
of heavy elements was studied by varying the uranium concentration 
in the formation from 0 to 6% by weight. 
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35852 (Y/DK—211) Application of 
plasma/direct reading to the 
stream extracts. Larson, G.F.; Morrow, R.W.; White, L. 
‘Oak Ridge Y-12 Plant, TN (USA)). 20 Feb 1979. tract W-7 
G-26. 38p. (CONF-790315—1). Dep. NTIS, PC A03/MF AOl. 
F 79. Pittsburgh conference on analytical chemistry and 
; Cleveland, OH, USA (5 1979). 

Resource Evaluation Program requi 
multielement analysis of a large number of stream and ground water 
sam; Inductively coupled plasma-optical emission spectrometry 
is most viable ue presently available to the analytical 
chemist to meet the sample throughput rates required by this pro- 
gram. A commercially available inductively coupled plasma-direct 

i been y implemented into the 


along with effective solutions to these problems. 


35853 (DOE/EA—0041) Environmental assessment: Uranium 

ject, Winnemucca Dry Lake, Pershing, Nevada. 

, Ww DC (USA). Office of Re- 

. NTIS, PC A02/MF AOl. 

has been prepared to provide 

the environmental input into the DOE decision to drill and log ten 

(10) holes of under 7-in. diameters to depths of 100 to 1500 feet in the 

northern margin of Winnemucca Dry Lake, Pershing County, 

— to obtain subsurface information related to uranium favora- 
ity. 


MINING 


35854 (GJO—108(78), 189-196) Trends in uranium produc- 
tion. Facer, J.F. Jr. (Dept. of Energy, Grand Junction, CO). 1978. 

From Uranium industry seminar; Grand Junction, CO, USA 
(17 Oct 1978). 


In 1978 we are experiencing the greatest increase in annual 
rates of uranium ore mining and processing during the last two 
decades. Mills and mines are operating at near maximum capacity, 
but the grade of ore mined is decreasing; therefore, it is likely that in 


1979, even with three more mills and pean mines coming into 
operation, the increase in production be less than that in 1978. 
In-situ leaching began to evolve from prototype to commercial 
operations in 1977 and 1978, ee in 1979 should be 
significantly higher than in 1978. of the most encouraging 
developments which we can expect in the next year will be the first 
igni t production of byproduct uranium from phosphate since 
the early 1960's. 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 35854 


35855 (CONF-790332—2) Recovery of uranium from phosphoric 
acid, Hurst, F.J. (Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 13p. Dep. NTIS, PC A02/MF AOl. 

From Nuclear fuel cycle information workshop; Oak Ridge, 
TN, USA (13 Mar 1979). 

The U is recovered from the wet-process p) 
either single-cycle or two-cycle solvent extraction. equipment 
used are illustrated using flowsheets and slides. 8 figures. (DLC) 


35856 (GJO—108(78), pp 165-171) Low-grade and byproduct 
uranium resources. McGinley, F.E. (Dept. of Energy, Grand Junc- 
tion, CO). 1978. 

From Uranium industry seminar; Grand Junction, CO, USA 
(17 Oct 1978). 


horic acid by 


With the growing concern about the adequacy of domestic 
uranium resources in conventional-type deposits and the apparent 
lack of success in discovering new uranium districts, greater empha- 
sis must be given to the assessment of low-grade resources. Such will 
be the thrust of the NURE program in the coming fiscal years. 
Byproduct uranium production is expected to expand dhesnetieatty in 
this country as more and more producers of wet-process phosphoric 
acid install facilities to recover uranium. Copper producers are 
beginning to recover uranium from copper leach liquors, and once 
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the technology is adequately demonstrated, we no doubt will see a 
surge in byproduct uranium production from that resource. Defini- 
tive information and data are being developed by DOE on Chatta- 
nooga Shale, phosphates, and seawater as future sources of uranium. 
Other low-grade materials such as red muds from the alumina 
industry, coals and lignites, etc., will be studied when and if they 
appear capable of contributing significant uranium as future re- 
sources. 


35857 (GJO—108(78), 197-218) Production capability. Kle- 
menic, J. (Dept. of Energy, Grand 


From U: 
(17 Oct 1978). 


Junction, CO). 1978. 
ranium industry seminar; Grand Junction, CO, USA 


The t of Energy's Grand Junction Office (GJO) 
has published numerous estimates of uranium production capability, 
which is the estimated ability of the uranium industry to produce 
UsOs in concentrate under a described set of conditions. This paper 
presents the results of GJO’s most recent study and describes the 
methodology that was used. This estimate of the production capabili- 
ty of the domestic uranium industry is for the 10-year period, 
January 1, 1978 through December 31, 1987. 


35858 (GJO—108(78), Pp. 219-229) Update of NRC uranium mill 
licensing activities. Martin, J.B. (Nuclear Regulatory Commission, 
Washington, DC). 1978. 


From Uranium industry seminar; Grand Junction, CO, USA 
(17 Oct 1978). 


Increased vigilance must be given to controlling emissions 
from active milling operations, particularly windblown tailings, to 
assure that the soon-to-be-effective EPA Fuel Cycle Standard is met. 
Comprehensive environmental monitoring programs will have to be 
dev to confirm that, in fact, the limit is met. Just as was the 
case last year, tailings management and disposal is still the major 
item of concern relating to uranium milling operations. As stated 
earlier, the NRC feels that below-grade disposal is the preferred 
method of tailings disposal in that it provides the greatest assurances 
of long-term isolation. In any event, tailings must be disposed of in 
such a way that no active care is required of disposal sites, to avoid 
committing future generations to a significant, lingering obligation to 
care for wastes generated to produce benefits which they will only 
indirectly receive, if at all. ile the primary means of providing 
long-term isolation of tailings must be by physical barriers, as a 
prudent, 5 eg measure of control, we are concluding in the 
GEIS on Uranium Milling that ownership of disposal sites by a 
Government agency is desirable. We expect a low level of continued 
surveillance at disposal sites with small expense involved. We are 
concluding that requiring operators to contribute on the order of 
$100,000 per disposal site to cover ongoing expenses would be the 
most apropriate means of conforming to the principle that the waste 
generator should pay full costs of waste disposal. We feel such an 

ement would be fair, simple, and efficient, favoring it over 
complicated schemes involving such things as taxes on product or 
Legit generated and continued management of ear-marked funds. 

islation is now pending in the Congress which would give NRC 
direct regulatory control over mill tailings and put into place the 
authorities needed to implement the long-term control and funding 
arrangements discussed above. 


35859 Tenth international mineral processing congress, 1973. 
Jones, M.J. (ed.). London, En d; Institution of Mining and Metal- 
lurgy (1974). 1209p. (CONF-7304103—). $37.04. 

From 10. international miner process congress; London, UK 
(2 Apr 1973). 

Papers were presented at the congress on comminution, 
screening and classification, magnetic separation, flotation, process 
ai isal, and plant yoy separate abstract was prepared for 
each of the two papers. ( 


35860 Extraction of uranium(VI) from mineral acid solutions by 
di-4-octylphenylphosphoric acid (DOPPA). Nagle, R.A.; Murthy, 
T.K.S. (Bhabha Atomic Research Centre, Bombay). Sep. Sci. Tech- 
nol; 13: No. 7, 597-612(1978). 

The extraction of uranium(VI) from sulfuric, hydrochloric, 
nitric, and perchloric acid was studied using 
dioctylphenylphosphoric acid (DOPPA) in heptane as extractant. At 
low aqueous acid concentration, an ion-exchange mechanism was 
gs y observed and the extracted species was of the type 

O2A4H2. Deviation from this behavior was oserved at higher acid 
concentrations. From perchloric acid solutions, after an initial de- 
crease, the extraction coefficient increased after 3 to 4 N acid. Some 
of the explanations offered in the literature for this behavior in the 
case of di-2-ethylhexylphosphoric acid (DEHPA) have been critical- 
ly examined. Extraction of mineral acids, particularly HCl and 
HNOs, was also observed with DOPPA but to a lesser extent than 
with DEHPA. 





JULY 15, 1979 


ENRICHMENT 


35861 (GJO—108(78), pp 3-8) Uranium enrichment 
Voigt, W.R. Jr. (Dept. of Energy, Washington, DC). 1978. 

From Uranium industry seminar; Grand Junction, CO, USA 
(17 Oct 1978). 


The following topics are discussed: terms of the adjustable 
fixed commitment contract; DOE projection of nuclear power 
growth; status of DOE enrichment plants; DOE inventories of 
natural and enrichment uranium; and tails assay expectations. (LK) 


35862 (GJO—108(78), pp 9-16) Uranium enrichment plans. 
Thomas, D.C.; Gagne, R.W. (Dept. of Energy, Washington, DC). 
1978. 

From Uranium industry seminar; Grand Junction, CO, USA 
(17 Oct 1978). 


The following topics are covered: the status of the 
Government's existing uranium enrichment services contracts, natu- 
ral uranium requirements based on the latest contract information, 
uncertainty in predicting natural uranium requirements based on 
uranium enrichment contracts, and domestic and foreign demand 
assumed in enrichment planning. (LK) 


35863 Isotope separation by chemi-ionization. Wexler, S.; 
Young, C.E. (to Energy Research and Development Administration, 
Washington, D.C. (USA)). Australian Patent 76/13895/A/. 13 May 
1976. 22p. 

A method for isotopic separation is described which is based 
on the principle of chemical ionization or chemi-ionization. In the 
method a feed gas mixture of an actinide hexafluoride e.g. UFe, in a 
propellant gas is heated to about 600 degrees C and released into an 
exhaust chamber having a reduced pressure to form a jet of UFe 
molecules having an energy of about 3eV. The molecules are con- 
verted to negatively charged molecular ions by passing the jet 
through a cross jet of electron donor atoms so that an electron 
transfer takes place between the UF. molecules and the electron 
donor atoms, whereby the jet is now quasi-neutral, containing nega- 
tive UFg ions and positive donor atoms. The quasi-neutral jet is then 
passed through a radiofrequency mass filter tuned to separate nega- 
tive UF. ions containing “*U from the negative UFs ions of **°U. 
The negative hexafluoride ions of *°U are then neutralized and 
collected. The method is particularly applicable to the hexafluoride 
compounds of heavy metals such as tantalum, titanium, platinum, 
and tungsten, and most particularly applicable to the actinide hexa- 
fluoride compounds such as UF¢ and PuFs. 


LASER EXCITATION 


35864 (COO—4323-T1) Sixteen micron chemical laser study. 
Quarterly technical progress report, January 1, 1978—March 31, 
1978. Report No. 2. Blauer, J.A. (Bell Aerospace Textron, Buffalo, 
NY (USA)). 1978. Contract EN-77-C-02-4323. 17p. Dep. NTIS, PC 
A02/MF AOl1. 

Objective is to develop new coherent sources in the l6p 
region, for laser isotope separation of UFs. No laser emission in this 
region was detected in gaseous mixtures containing Br and F sources 
in a longitudinally discharged flow tube device, a multi-pin trans- 
versely discharged flow tube device, and a shock tube. (DLC) 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 35934, 37043 


35865 (LA—7660-MS) Determination of nitride nitrogen in irra- 
diated materials. Maez, M.A. (Los Alamos Scientific Lab., NM 
(USA)). Mar 1979. Contract W-7405-ENG-36. 10p. Dep. NTIS, PC 
A02/MF AOl1. 

A method for determining nitride nitrogen was adapted for 
analyses of irradiated samples in a hot cell. Sections of stainless steel 
cladding material or fuel are dissolved remotely using various com- 
binations of H2SO,, HCl, and HF. The nitrogen is separated from the 
highly radioactive sample solution by steam distillation using the 
Kjeldahl method. The collected distillates are moved from the hot 
cell to an open-front box where they are treated with Nessler’s 
reagents for spectrophotometric measurement. The absorbance is 
measured at a 410-nm wavelength. The standard deviation for meas- 
uring 50 wg of nitrogen is < 2 pg of nitrogen using this method. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 35934, 35947, 35948, 37155 
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35866 (CONF-790204—10) Technical options for the future of 
West Valley. Luner, C.; Lazur, E.G. oe oe National Lab. IL 
(USA)). 27 Feb 1979. Contract W-31-109- 
PC A02/MF A0O1. 


NG-38. 19p. Dep. NTIS, 


From Symposium on waste management and fuel cycles 1979; 
Tucson, AZ, USA (28 Feb 1979). - 
The West Valley Processing Plant meee’ spent fuel 
from 1966 to 1972. It was shut down in 1972 for modifications; and 
in 1976 NFS decided not to renew the lease. This paper discusses the 
technical options for dealing with the financial responsibilities. -The 
study shows that there is a range of options for both decommission- 
ing and continued use of the plant with decommissioning involving 
© r the immobilization or the off-site disposal of the wastes. 
LC) - 


35867 (CONF-790415—22) Cleanex process: a versatile solvent 
extraction process for recovery and purification of lanthanides, ameri- 
cium, and curium. Bigelow, J.E.; Collins, E.D.; King, L.J. (Oak 
Ridge National Lab., (USA)). 1979. Contract W-7405-ENG-26. 
14p. Dep. NTIS, PC A02/MF A0O1. 

From 177. ACS national meeting; Honolulu, HI, USA (1-Apr 
1979). a 


At a concentration of 1 M in straight-chain hydrocarbon 
diluent, HDEHP will extract americium, curium, and other trivalent 
actinide and lanthanide elements from dilute acid or salt solutions. 
The solute is back-extracted with more concentrated acid, either 
nitric or hydrochloric. The process has been used in the continuous, 
countercurrent mode, but its greatest advantage arises in batch 
extractions where the excess acid can be titrated with NaOH to 
produce a final acidity of about 0.03 M. Under these conditions, 99% 
recovery can be achieved, usually in one stage. Cleanex was used on 
the 50-liter scale at the Transuranium Processing Plant at Oak Ridge 
for 12 years to provide a broad spectrum cleanup to transuranium 
elements before applying more sophisticated techniques for separat- 
ing individual products. The process is also used routinely to recover 
excessive losses of curium and/or californium from plant waste 
streams. The solvent system is relatively resistant to radiation 
damage, being usable up to 200 W-h/liter. 


35868 (DPST-TFCT—77-101(Rev.1)) Reference thorium fuel 
cycle. Driggers, F.E. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). Aug 1978. Contract EY-76-C-09- 
0001. 16p. Dep. NTIS, PC A02/MF AOl. 

In the reference fuel cycle for the TFCT program, fissile U 
will be denatured by mixing with *°*U; the plants will be located in 
secure areas, with Pu being recycled within these secure areas; Th 
will be recycled with recovered U and Pu; the head end will handle 
a variety of core and blanket fuel assembly designs for LWRs and 
HWRs; the fuel may be a homogeneous mixture either of U and Th 
oxide pellets or sol-gel microspheres; the cladding will be Zircaloy; 
and MgO may be added to the fuel to improve Th dissolution. Th is 
being considered as the fertile component of fuel in order to increase 
proliferation resistance. Spent U recovered from Th-based fuels must 
be re-enriched before recycle to prevent very — cme of *8U. 
Stainless steel will be considered as a backup to Zircaloy cladding in 
case Zr is incompatible with commercial aqueous dissolution. Stor- 
age of recovered irradiated Th will be considered as a backup to its 
use in the recycle of recovered Pu and U. Estimates are made of the 
time for introducing the Th fuel cycle into the LWR power indus- 
try. Since U fuel exposures in LWRs are likely to increase from 
30,000 to 50,000 MWD/MT, the Th reprocessing plant should.also 
be designed for Th fuel with 50,000 MWD/MT exposure. (DLC) 


35869 (ICP—1187) Methods evaluation for the continuous moni- 
toring of carbon-14, krypton-85, and iodine-129 in nuclear fuel repro- 
cessing and waste solidification facility off-gas. Fernandez, S.J.; 
Pierce, G.D.; Hetzer, D.C.; Motes, B.G. (Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). Mar 1979. Contract EY-76-C-07-1540. 
36p. Dep. NTIS, PC A03/MF AO1. 

The state-of-the-art for the continuous monitoring of 'C, 
129], and **K was evaluated. Published methodology and develop- 
mental programs at the Idaho Chemical Processing Plant are summa- 
rized. A sequential monitor is proposed where all forms of '*C and 
128] are catalytically converted to a single form (CO: or Ik) and 
separated from interferences by selective permeation. Lastly, ®°K is 
monitored with a beta detector mounted in a flow chamber. A 
developmental program for extending the state-of-the-art is outlined. 
6 figures, 6 tables. 


35870 (ICP—1188) Evaluation of plutonium analysis techniques 
for a continuous alpha monitor. McDonald, F.N.; Fernandez, S.J.; 
Motes, B.G. (Allied Chemical Corp., Idaho Falls, ID (USA). Idaho 
Chemical Programs - rations Office). Mar 1979. Contract EY-76- 
C-07-1540. 29p. Dep. NTIS, PC A03/MF AO1. 

Present methods for alpha particle monitoring are described 
according to their capabilities, advantages, and disadvantages. The 
methods, evaluated according to sensitivity and simplicity of oper- 
ation, suggest that a Phoswich detector is the most promisng method 
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of hp ae monitoring. The 
fuel reprocessing 


would be to 
Sms tain ptf devel 
detector is 


35871 ORNL/TM—6834) Pyrochemical and 
Methods : 2s ota Ween 


Program. A Smith, 
D.H.; Owen, P.T. (Oak Ridge National Lab., TN (USA)). Mar 1979. 
Contract W-7405-ENG-26. 756p. Dep. NTIS, PC A99/MF AOl. 


This selected bibliography with abstracts was 
provide information su; to dhe Prrcchentent Sie See. 


ing Methods (PDPM) 
gram are to evaluate Saeed 
fuel as a route to the developmen 
diversion-resistant methods for wi 
try. Emphasis was placed on the literature indexed i 
DOE Energy Data Base (EDB). The bibliography includes indexes 
to authors, subject descriptors, EDB subject categories, and titles. 


35872 Windscale oe Se See ee 
omer g te 259, eo 5(May 1978). 


Seenras vpn 

the U.K. CS Sea 

reviewed here by Simon Rippon, European Editor of the po 
publication Nuclear News. 


35873 Nuclear Fuel Services Inc., report. Oldham, 
W.A. West Valley, NY; Nuclear Fuels Inc. (1978). 12p. 
(NP—23489). Nuclear Fuels Services, Inc., SD. Box 127 West 


Valley, NY 

This quarterly for the period July 1—September 30, 
1978 gives as of environmental moni low-level li 
effluents, gaseous effluents, surveillance tests, 
waste treatment at the West Valley processing 
processing of fuel Banc. be. this H The ne n 
status are also summarized uipment functions are reported. 
(DLC) 


35874 Reprocessing decision: a in policymaking under un- 
certainty. Heising, C.D. Stanford, CA; Stanford Univ. (1978). 259p. 
University Microfilms Order No. 79-05,874. 

Thesis (Ph. D.). 

The U.S. reprocessing decision is examined in this thesis. 
Desisden enchytis  aaplled 00 dovelap 0 seeadl Gasowed, foe the 
assessment of policy alternatives. Benefits and costs for each alterna- 
tive are evaluated and compared in dollar terms to determine the 
optimal decision. A fuel cycle simulation model is constructed to 
aan Se cones Ve Sn ae ee eee 
spent fuel and recycling plutonium. In addition, a fuel 
substitution model is used to estimate the economic effects of the 

ing decision’s influence on the introduction date of the 


Dry 
HLF.; 


terms for comparison with the economic values include those related 
to health, the environment and safety, nuclear theft and sabotage, 
and nuclear proliferation. 


= (PNL-TR—356) Fast reactor program reprocessing proj- 
head-end technical and economic evalua- 
poe Heylen, P.P. (Centre d’Etude de l'Energie Nucleaire, Mol 
(Belgium)). Mar 1973. Translation of BLG—478, ENI—67, BN— 
71238/060/N/010. 77p. Dep. NTIS, PC A0S/MF AOl. 

This study has demonstrated the technical, economic and 
ecological ibilities of a pyrochemical head-end based on spylice- 
tion of molten salts to the conditioning, and 
tion of fuels irradiated in fast sodium-cooled reactors 
cessed in a plant having a capacity of 1 t/day. Preliminary economic 
evaluation of a scheme with integrated use molten salts resulted i in 
total investment cost of 1692 million FB and a ene ee 
og (not including waste transport and — 

g. However, some of the unit operations in this 
for immediate application. 


of 1318 FB FB 
me are ready 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 35892, 35920, 35927 


35876 (CONF-790332—3) of radioactive materi- 
als (viewgraphs and slides). oe, .B. (Oak Ridge National Lab., 
TN (USA)). 1979. Contract W-7405-ENG-26. 17p. Dep. NTIS, PC 


A02/MF a 
From Nuclear fuel cycle information workshop; Oak Ridge, 
TN, USA (13 Mar 1979). 

This document consists of viewgraphs and slides outlining the 
key issues in transportation of radioactive material, shielding require- 
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ments, heat output, fuel cycle, types of packages used, transportation 
accidents, containment, and various pac igs. (DLC) 


35877 (CONF-790415—12) Disposal of low-level radioactive 
waste from a fuel basin. Rhodes, D.W. (Allied Chemical 
Corp., Idaho Falls, ID (USA). Idaho Chemical Programs - - 
ations Office). 1979. Contract EY-76-C-07-1540. 19p. Dep. S, 
PC A02/MF AO. 

From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 

Contamination of the water in the ICPP fuel storage basin has 
occurred and various methods of coping with it have been tried. Ion 
exchange, first after and then before ground release, was used 
se but it was found necessary to remove the leaking stainless 

in order to lower the radioactivity to ~ 10°-*yCi/mL 


35878 oe 
package requirements emergency response to trans- 
wineen Oledeer fan Sie Geecbaen hater, 


(USA); Department of rtation, Washington, DC 
oy le 1978. 211p. Nuclear Re 
ton, 4 


tory Commission, Washing- 


As a consequence of an accident involving a truck shipment 
pany oy a joint NRC—DOT study was undertaken to review 
pt the regulations and practices related to package integrity 
and to emergency response to transportation accidents involving low 
specific activity radioactive materials. Recommendations are made 
regarding the responsibil ities of state and local agencies, carriers, and 
shippers, and th and NRC regulations. (DLC) 


35879 (PNL—2260-9) Study of plutonium oxide leak rates from 
9.1978. Schwendiman, L:C, Magia, Wi; Mishima, J, Sutter, S1 
Schwendiman, L.C.; Mada, W.J.; Mishima, J.; Sutter, S.L.; 
Owzarski, P.C.; Bander, TJ; Schmidt, Ew.; Yesso, J.D. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Feb 1979. Contract 
EY-76-C-06-1830. 43p. Dep. NTIS, PC A03/MF AO1. 
This program encompasses five tasks. Significant results and 
data are reported for Tasks C and D: Measure transmission of UO. 
(simulant of PuO.) through leaks, and Measure fuel-grade 
through a standard leak in a container. 12 figures, 17 tables. 


35880 (RHO-LD—78-4-AUG) Spent fuel handling and packag- 
ing program. Management summary report, August 1978. (Atomics 
Stetentionst Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Dec 1978. Contract EY-77-C-06-1030. 23p. Dep. NTIS, PC 
A02/MF AOI1. 

Objective is to design, develop, and demonstrate a spent fuel 
package for geologic storage and disposal and design, license, and 
construct the facilities to produce this package, and to develop and 
demonstrate technology for the dry, passive surface storage of spent 
fuel. A 90% complete draft of the Spent Fuel Receiving and 
Packaging Facility —— design report was completed. The 
eoulistne work at the Nevada Test Site, in support of the 1978 
Spent Fuel Demonstration was restarted. 


35881 (RHO-LD—78-4-JUL) Spent fuel handling and packaging 
program. Management summary report, July 1978. (Atomics Interna- 
tional Di Div., Richland, WA (USA). Rockwell Hanford rations). 
a Aol Contract EY-77-C-06-1030. 22p. (P). Dep. NTIS PC A02/ 
Al 
gress during iod include the completion of the 
10% drat ors Spent Fuel nding an and Packaging Facility Concep- 
tural Design wo the spent fuel package delivery criteria and 
Westinghouse-AESD work plan for support of the near surface test 
facility; the pr tion of revised functional design criteria for the 
spent fuel facility; and development of fixed site and variable site 
transportation logistics models. 


35882 (RHO-LD—78-4-JUN) Spent fuel handling and packaging 
program. Management report, June 1978. (Atomics Interna- 
tional Div., Richland, WA (USA). Rockwell Hanford ORT Fe 
Dec 1978. Contract EY-77-C-06-1030. 22p. (P). Dep. NTI 

A02/MF AOl. 

Objective is to design, construct, and license a Spent Fuel 
Packaging Facility. Examination of the first PWR fuel assembly for 
use in the dry surface storage demonstration has been completed. A 
q uality assurance plan was issued for the construction of the Sealed 

torage Cask concrete shield at the Nevada Test Site, and also issued 
was a preliminary draft of section 7.5 Environmental Assessment, of 
the Spent Fuel Facility Conceptual Design Report. 


35883 (RHO-LD—78-4-SEP) Spent fuel handling and 

program. Management summary report. (Atomics International Div., 

Richland, WA (USA). Rockwell Hanford Operations). 1978. 

Contract EY-77-C-06-1030. 24p. Dep. NTIS, PC A02/MF AOl1. 
~~ is to design, develop, and demonstrate a spent fuel 

package for geologic storage and disposal; to design, license, and 

construct the facilities to produce this package; and to develop and 
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demonstrate technology for the dry, passive surface storage of spent 
fuel. Progress is reported on engineering and system studies, techni 
cal R and {D studies, demonstrations, project support studies, spent 
fuel facility project, and program management. 


35884 (RHO-LD—78-5) Spent fuel handling and packaging pro- 

gram. Quarterly progress report, April—June 1978. (Atomics Interna- 
Sonal Div., Richland, WA (USA). Rockwell Hanford tions). 
= 1978, Contract EY-77-C-06-1030. 35p. Dep. NTIS, PC A03/MF 
AOl. 

Objective is to develop methods for the safe, economical 
management of spent unreprocessed fuel in above-ground storage or 
near-surface facilities. The methods developed should allow disposal 
to a Federal geologic repository without additional difficult stabili- 
zation processes, and rocessing without difficult processes to 
reconstitute the fuel for recovery. The program consists of four tasks 
that provide engineering and system studies, technical research and 
development, and support studies, along with demonstration tests to 
supply information and data to the project management task for 
integration into the facility design. The report follows the work 
breakdown tasks with the report elements identified to the subtask 
level. 


35885 (RHO-SA—102) Spent fuel storage and isolation. Bensky, 
M. S.; Kurzeka, W.J.; Bauer, A.A.; Carr, J.A.; Matthews, S.C. (Ato- 
mics International Div., Richland, WA (USA). Rockwell Hanford 
tions; Battelle Memorial Inst., Columbus, OH (USA). Office of 
Nuclear Waste Isolation). Feb 1979. Contract EY-77-C-06-1030. 23p. 
(CONF-790204—5). Dep. NTIS, PC A02/MF AO1. 

From Symposium on waste management and fuel cycles 1979; 
Tucson, AZ, USA (28 Feb 1979). 

The principal spent fuel activities conducted within the com- 
mercial waste and spent fuel within the Commercial Waste and 
Spent Fuel Packaging Program are: simulated near-surface (drywell) 
storage demonstrations at Hanford and the Nevada Test Site; surface 
(sealed storage cask) and drywell demonstrations at the Nevada Test 
Site; and spent fuel receiving and packaging facility conceptual 
design. These investigations are described. (LK) 


35886 (SAND—79-0466C) Transportation: the vital tendons of 
the nuclear . Jefferson, R.M. (Sandia Labs., Alb ea 


industry 
NM (USA)). 1979. Contract EY-76-C-04-0789. 12p. 


'90204—7). Dep. NTIS, PC A02/MF AOl. 
From Symposium on waste management and fuel cycles 1979; 
Tucson, AZ, USA (28 Feb 1979). 

Of the 100 million packages of hazardous materials shipped 
each year, about 2 million contain radioactive materials; of these, 
only about 350,000 pertain to the fuel cycle and to radioactive 
wastes. A brief description is given of the philosophy responsible for 
the safe transportation of radioactive materials for the past 30 years. 
The range of problems facing the industry in the transportation of 
radioactive materials is discussed. DOE established a Transportation 
Technology Center at Sandia Laboratories in order to meet these 
problems. (DLC) 


35887 (TID—28884(Draft)) Interagency Review Group report on 
transportation issues. (Interagency Review Group on Nuclear Waste 
Management, Washington, DC (USA)). 11 Sep 1978. 52p. Dep. 
NTIS, PC A04/MF A0O1 

This subgroup examined the transportation system issues 
which must be considered in the development and implementation of 
a National nuclear waste management policy. Five basic issues were 
discussed: standards for packagings and containment systems for 
normal and accident conditions, institutional controls, additional 
measures required against malevolent acts, responsibility of the Fed- 
eral government in case of accident, and adequate supply of hard- 
ware and vehicles for transporting nuclear wastes. Recommended 
actions are listed. (DLC) 


35888 (UCRL—52612) Enhanced safety in the storage of fissile 
materials. Williams, G.E.; Alvares, N.J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 15 Dec 1978. Contract W- 
7405-ENG-48. 1lp. Dep. NTIS, PC A02/MF AOl. 

An inexpensive boron-loaded liner of epoxy resin for fissile- 
material storage containers was developed that can be easily fabri- 
cated of readily available, low-cost materials. Computer calculations 
indicate reactivity will be reduced substantially if this neutron- 
absorbing liner is added to containers in a typical storage array. 
These calculations compare favorably with neutron-attenuation ex- 
periments with thermal and fission neutron spectra, and tests at the 
Fire Test Facility indicate the epoxy resin will survive extreme 
environmental and accident conditions. The fire-resistant and insulat- 
ing properties of the epoxy-resin liner further augment its ability to 
protect fissile materials. Boron-loaded epoxy resin is adaptable to 
many tasks but is particularly useful for providing enhanced critical- 
ity safety in the packaging and storage of fissile materials. 


NUCLEAR FUELS 


MARKETING AND ECONOMICS 


35889 {GJO—108(78), oh 17-32) Uranium market 
Combs, Jr.; Patterson, (Dept. of Energy, Washington, 


DC). ye 
Uranium industry seminar; Grand Junction, CO, USA 
(17 Oct 1978). 


Net additional uranium es ore Se ee 
half has been very low. While 1977 977 procurement from domestic 
seaege was tow lo 2: GRRIEE GUAT Eee ales Gat 
during the first half of 1978. New sales commitments by domestic 
producers to foreign buyers exceeded new purchase commitments 
by domestic buyers from foreign sources in 1976 and 1977, and 
available data indicate this difference is widening in 1978. The net 
reduction in and rescheduling of 1978 to 1985 delivery commitments 
from domestic producers is understandable in light of 
demands. Supply seems more than adequate to meet demand 
1985, though it will depend on utility inventory policy, imports— 
exports, and expansion of domestic supply. Producer material for 
sale and planned expenditures indicate aggressive expansion plans. 
Average contract prices and base prices in market price contracts 
increased slightly from January to July 1978. Average base prices 
are about 2 to 2 1/2 times the average contract prices. The average 
rice settlement of market — contracts for 1978 delivery as of 
uly declined from the level reported in January. Average market 
price settlements for 1979 delivery show an increase of 2% over 
those for 1978. 


35890 aR a BP 33-58) Uranium market: domestic and 
foreign requirements. Clar G.; Reynolds, A.W. (Dept. of Energy, 
Washington, DC). 1978. 


From Uranium industry seminar; Grand Junction, CO, USA 
(17 Oct 1978). 


Domestic nuclear power forecasts, foreign nuclear power 
forecasts, domestic uranium requirements, and foreign uranium re- 
quirements are considered. (LK) 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 35869, 35887, 35934, 35949, 35957 


of stored INEL transuranic 


waste. 
ye Waste Management). Feb 1979. MATS. Dep. NTIS, PC A99/ 
AOl. 

This study identifies, develops, and evaluates, in a amy i 
manner, alternatives for long-term management of U waste 
stored at the Radioactive Waste Management Complex (RWMC) at 
the INEL. The evaluations concern waste currently at the RWMC 
and waste expected to be received by the beginning of the year 1985. 
The effects of waste that might be received that date are 
addressed in an appendix ee for managing the 
waste, the environmental effects, the risks to public, the radiolog- 
ical and nonradiological hazards to workers, and the estimated costs 
are discussed. 

(PNL-TR—355) Environmental impact of waste manage- 
ment and transport of radioactive materials originating from the 
nuclear fuel cycle. Sousselier, Y. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). 15 Mar 1979. Contract W-7405-ENG-48. 
20p. Dep. NTIS, PC A02/MF AO1. 

Transport of radioactive materials originating from operation 
of the nuclear fuel cycle represents only a limited number of trans- 
ports at present. Such transports have already been subject to 

recise, complete, and strict rules for many years. The radioactive 
impact which transports of radioactive materials have will remain 
very limited. The impact of accidents will also be very limited. The 
detailed study of the various stages of the it of radioactive 
wastes as it is presently performed and of the techniques which are 
being developed and will be implemented as nuclear power contin- 
ues to be developed has clearly demonstrated that the potential 
environmental impacts are presently, and will remain in the future, 
small if not negligible. 


35893 (RHO-SA—35) Long-term low-level waste management: 
an integrated environmental program. Manry, C.W. (Atomics Interna- 
tional Div., Richland, WA (USA). Rockwell Hanford ). 
Mar 1978. Contract EY-77-C-06-1030. 1lp. (CONF-780316—16). 
Dep. NTIS, PC A02/MF AO1. 


From Waste management fuel cycles; Tucson, AZ, USA (5 
Mar 1978). 
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Ground disposal of low-level radioactive solid and liquid 
wastes has been continuing onsite ever since operations began in 
1944. Management of these low-level wastes will consist of two 
phases: een development and operational. A breakdown is 
given of the work under way: program management, data base, site 
characterization, field-instrument fo sag risk assessment, sup- 
port studies and assessments, and technology development and dem- 
onstration. Integration of the long-term management of low-level 
waste program with three other programs is mentioned. (DLC) 


35894 High-level radioactive waste 
At. Energy Law J.; 18: No. 4, 255-269(Win 1977). 
The policy problem of waste management facing the U.S. 
Government is outli in this article. The discussion is limited to 
the management of high-level radioactive waste or its equivalent. 
The lack of coordinated institutional mechanism for implementing 
the technology of waste disposal is cited as the heaviest indictment 
of the Government waste management program. The waste manage- 
ment policy problem is described as a series of issue clusters. Three 
driving forces, (1) demand for energy, (2) state of world tensions 
over possibility and consequences of war, and (3) pace of advance of 
scientific knowledge, are proported to be driving for solutions of 
these series of issue clusters. Six steps necessary to the Governmental 
development of a waste management policy are outlined and dis- 
cussed. These steps are (1) access national efforts in the past, (2) 
estimate future national energy demand and evaluate that against 
existing plants to supply peel (3) identify national goals relevant 
to the waste management po icy problem, (4) evaluate proposed 
= (5) decide on the course to follow, and (6) implement that 
lecision. 


35895 High-level radioactive waste disposal and NRC's statutory 
mandate: old issues in a new setting. Malsch, M.G. a 
tory Commission, Washington, DC). At Energy Law J.; 18: 
270-294(Win 1977). 

Satisfactory resolution of the _ y disposal question is 
examined from the legal perspective e statutory standards for 
issuance of a license for a long-term or 


Frazier, D.H. 


ent high-level waste 


perman: 

disposal repository are discussed. Possible factual and policy consid- 
erations that could underlie any regulatory determination of whether 
the statutory standard is met in any co case are considered. Three 
statutes —— the exercise o' 


NRC licensing authority--the 
ran nvironmental Policy Act of 1969, as amended, the Atomic 

Act of 1954, as amended, and the Energy Reorganization 
my - 1974, as amended--are discussed as they relate to the long- 
term disposal question. 


35896 New state roles in the management and disposal of com- 
mercial nuclear waste. Udall, M.K. (House of Representatives, Wash- 
ington, DC). At Energy Law J; 18: No. 4, 295-319(Win 1977). 

Arguments are presented for the need for congressional 
action to clarify the respective regulatory responsibilities of the state 
and Federal Governments as they relate to commercial nuclear 
power. Three case studies in radioactive waste management and 
disposal are reviewed which are proported to illustrate the inadequa- 
cy of the existing regulatory framework to effectively manage and 
dis; of nuclear wastes. Examples of instances in which state 
legislatures have taken the initiative in the waste disposal problem 
are cited. It is concluded that regulatory reform should be in the 
direction of a dual system that provides states with new authority 
and leverage to control nuclear energy development patterns within 
their borders. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 35908 


35897 (CONF-790415—27) Removal of americium and curium 
from high-level wastes. Bond, W.D.; Leuze, R.E. (Oak Ridge Nation- 
al Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 20p. Dep. 
NTIS, PC A02/MF AO1. 
1979) From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
The DHDECMP process was demonstrated to give a 99.5% 
removal of actinides from actual HLLW in small-scale, batch extrac- 
tion tests. Results from cold tests indicate that it may be possible to 
carry out the oxalate precipitation step of the OPIX process continu- 
ously. About 90% recovery of the trivalent actinides and lanthanides 
can be achieved in the continuous prec’ + a the presence of 
zirconium impurity in feed solutions to Ta peak process at concen- 
trations of 10-* M (0.5% of the Zr in the original waste) affected 
phase separations but equipment could be operated satisfactory in 
cold tests. Zirconium concentrations of 10~*M seriously affected 
oo separations and substantial quantities of interfacial cruds were 
formed. Modest concentrations (0.006 M or less) of HxMEHP, a 
suspected degradation product of HDEHP, did not effect separation 
factors. The presence of impurities derived from the thermal degra- 
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dation of DHDECMP did not inhibit the loading of the trivalent 
actinide and lanthanide elements in the cation exc chromato- 
a for their separation. It appears that biodentate 
ODES MP) solvent extraction process and the OPIX process are 
the leading candidate process for the co-removal of trivalent actinide 
and lanthanide elements from HLLW. The cation exchange chroma- 
tography and the Talspeak processes, are the leading candidate 
— for the subsequent separation of actinides and lanthanides. 
bidentate and cation exchange processes are further along in 
= a ent than the other processes and are currently consid- 
erence processes for the partitioning of Am-Cm from 

HLW: 4 figures, 4 tables. 


35898 CT 9 Vitrification of ICPP high-level zir- 
> aie. Eee. oo ; Gombert, D. II; Cole, H.S. (Allied 
Chemical Corp., Idaho Falls, ID pr ae Contract EY-76-C- 
07-1570. 15p. . NTIS, PC A02/MF A 

From International symposium on — in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

High-level radioactive calcined defense waste (~ 50 wt % 
CaF;) is vitrified using a frit containing 66% SiOz, 24% NasO, 8% 
BOs, and 2% CuO. Effects of Na, B, Li, Zn, Cu, and P on viscosity 
and acid leach resistance were measured. The glass contains up to 
9% fluoride. Glass properties were measured. 


35899 (CONF-790420—2) Pelleted waste form for high-level 
ICPP wastes. Lamb, K.M.; Priebe, S.J.; Cole, H.S.; Taki, B.D. 
(Allied Chemical Corp., Idaho Falls, ID (USA)). 1979. Contract EY- 
76-C-07-1570. 17p. Dep. NTIS, PC A02/MF AO1. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH. t SA (30 Apr 1979). 

Simulated zirconia type calcined waste is pelletized on a 41- 
cm dia disc pelletizer using 5% bentonite, 2% metakaolin, and 2% 
oa acid as a solid binder and 7M phosphoric plus 4M nitric = as 

uid binder. After heat treatment at 800°C for 2 hours, the a 

pi impact resistant and have a leach resistance of 10~* '/day, 
based on Soxhlet leaching for 100 hours at 95°C with distilled water. 
An integrated pilot plant is being fabricated to verify the process. 1 
figure, 4 tables. 


35900 (CONF-790420—3) Laboratory scale glass melter for test- 
ing defense waste glass. Gombert, D. II. (Allied Chemical Corp 
Idaho Falls, ID ay 4 1979. Contract EY-76-C-07-1570. 13p. Dep. 
NTIS, PC A02/MF AOl1. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

A one-liter joule heated glass melter was built to test the 

licability of continuous melting to simulated high-level calcined 

defense waste. Inconel 690 electrodes and K-3 refractory brick were 
chosen for their corrosion resistance to fluoride glass. The melter 
maintained a full melt at 1100°C using 3 kW. After approximately 2 
months of operation, the melter was dismantled for metallurgical 
examination. The Inconel 690 electrodes were heavily corroded. A 
— melter is now in operation to verify the findings of the first 
melter run. 


35901 (DP—1498) Evaluation of glass as a matrix for a 
Savannah River Plant waste: properties of glasses containing Li.O. 
Plodinec, M.J.; Wiley, J.R. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). Feb 1979. Contract EY- 
76-C-09-0001. 41p. Dep. NTIS, PC A03/MF AO1. 

Properties of waste forms made of borosilicate glass contain- 
ing LigO combined with both simulated and actual Savannah River 
Plant (SRP) waste sludges were studied. The glass former, Frit 21, is 
presently the leading candidate for vitrifying SRP waste in a pro- 
posed process for long-term waste management. Devitrification of 
waste forms was inhibited by sludge components uranium and 
nickel, but was promoted by aluminum. Devitrification increased the 
leach rate of waste forms containing simulated sludges up to a factor 
of 20 in high-temperature leach tests and could be qualitatively 
correlated with the leach rate of waste forms containing actual 
sludges in room temperature tests. Room temperature leach rates 
were diffusion controlled throughout a 100-day test. Although sul- 
fate solubility in Frit 21-sludge melts could be raised from 1 wt % to 
2.5 wt % by slight modifications of the frit, this should not be 
necessary since NazSO, washes from actual sludges to levels below 
0.5 wt %. It was demonstrated that waste forms can be dissolved in 
fo gee 5M HNO: if waste recovery becomes necessary. 13 figures, 

tables. 


35902 (SAND—78-2019) Proceedings of the Sandia Laboratories 
workshop on the use of titanate ion exchangers for defense waste 
management. Schwoebel, R.L.; Northrup, C.J. (Sandia Labs., Albu- 
uerque, NM (USA)). 29 Se 1978. Guabest EY-76-C-04-0789. 84p. 
Dep. S, PC A0S5/MF AO1 
Abstracts and visual aids from the following talks are present- 
ed: removal of radionuclides from Hanford defense waste solutions; 
waste management programs at Savannah River Plant; application of 





JULY 15, 1979 


defense waste decontamination; americium and curium recovery 
from nuclear waste using inorganic ion exchanger materials; removal 
of trace }°*Ru in nuclear waste processing; and titanate characteriza- 
tion and consolidation processes. Copies of three memos are includ- 
ed: ®Sr radiation effects on sodium titanate loaded macroreticular 
resin; *** **°Pu content in defense waste; and preparation and physi- 
cal properties of sodium titanate in ion exchange resin. (LK) 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 35858, 35870, 36219, 37468, 
37603, 37604, 37605, 37606, 37607, 37608, 37611, 37620, 37624, 37625 


35903 (BNL—25708) Radiation damage 

NaCl crystals and natural rock salt for waste disposal applications. 
Klaffky, R.W.; Swyler, K.J.; Levy, P.W. (Brookhaven National 
Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 10p. 
(CONF-790420—8). Dep. NTIS, PC A02/MF AO1. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Radiation damage studies are being made on synthetic NaCl 
and natural rock salt crystals from various localities, including 
potential repository sites. Measurements are being made with equip- 
ment for recording the radiation induced F-center and colloid parti- 
cle absorption bands during irradiation with 1.5 MeV electrons at 
various temperatures. A technique has been developed to resolve the 
overlapping F-center and colloid bands. The resulting spectra and 
curves of absorption vs. dose provide information on colloid particle 
size and concentration, activation energies for processes rege | 
during colloid formation, and additional data suggesting that bot 
strain and radiation induced dislocations contribute to the colloid 
formation process. 


35904 (CONF-790209—5) Review of environmental surveillance 
data around low-level waste areas at Oak Ridge National 
Laboratory. Oakes, T.W.; Shank, K.E. (Oak Ridge National Lab., 
TN (USA)). 1979. Contract W-7405-ENG-26. 26p. Dep. NTIS, PC 
A03/MF AOl1. 

From 12. Health Physics Society midyear topical symposium; 
Williamsburg, VA, USA (12 Feb 1979). 

White Oak Creek and Melton Branch tributary surface 
streams flow through the Oak Ridge National Laboratory (ORNL) 
reservation and receive treated low-level radioactive liquid waste 
which originates from various Laboratory operations. The streams 
receive additional low-level liquid waste generated by age of 
radioactive materials from solid-waste burial grounds, hydrofracture 
sites, and intermediate-level liquid-waste sites. Over the years, var- 
ious liquid-waste treatment and disposal processes have been em- 
ployed at ORNL; some of these processes have included: settling 
basins, impoundment, storage tanks, evaporation, ground disposal in 
trenches and pits, and hydrofracture. Burial of solid radioactive 
waste was initiated in the early 1940's, and there are six burial 
grounds at ORNL with two currently in use. Monitoring at White 
Oak Dam, the last liquid control point for the Laboratory, was 
started in the late 1940's and is continuing. Presently, a network of 
five environmental monitoring stations is in operation to monitor the 
radionuclide content of surface waters in the White Oak watershed. 
In this paper, the solid waste burial grounds will be described in 
detail, and the environmental data tabulated over the past 29 years 
will be presented. The various See eee used during the 
years will also be reviewed. The liquid effluent discharge trends at 
ORNL from the radioactive waste operations will be discussed. 


35905 (CONF-790420—4) Characteristics of stored high-level 
ICPP waste calcine. Staples, B.A.; Pomiak, G.S.; Wade, E.L. (Allied 
Chemical Corp., Idaho Falls, ID (USA)). 1979. Contract EY-76-C- 
07-1570. 16p. 

From International asa ce on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Calcined high-level radioactive defense waste stored at the 
Idaho Chemical Processing Plant for up to twelve years was sam- 
pled for retrievability. The calcine was determined to be retrievable 
as expected. A program to determine physical and chemical charac- 
teristics for future retrieval and alternative waste treatment processes 
has been completed. 


35906 (DP-MS—79-13) Geohydrologic investigations of buried 
metamorphic rock and mudstone for the storage of radioactive waste. 
Marine, I.W. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 1979. Contract EY-76-C-09-0001. 
12p. (CONF-790320—1). Dep. NTIS, PC A02/MF AO1. 

From Workshop on Low-Flow Low manny 7 | measure- 
ments in Langley Impermeable rocks; Paris, France (19 Mar 1979). 

From 1961 to 1972, a geohydrologic investigation of crystal- 
line metamorphic rock and Triassic mudstone was carried on at the 
Savannah River Plant in order to evaluate the feasibility of storing 
radioactive waste in these host rocks. Although this investigation is 
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no longer active, many of the concepts, testing methods, and results 
developed in this investigation are applicable to investigations cur- 
rently being conducted at other locations for geologic storage of 
radioactive waste. 


35907 (DPSP—79-1003) Savannah River Plant waste tank in- 
spection manual. McNatt, F.G. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Plant). Jan 1979. Contract EY- 
76-C-09-0001. 115p. Dep. NTIS, PC A06, AO0l. 

This manual is to aid in making visual and p! hic 
inspections and steel thickness measurements of Building 241-F and - 
H underground waste tanks. It po ibs the inpetion 4 
program, the storage tanks, t 
the results of their application, le the inspection recordkeeping 
methods. 


35908 (INIS-mf—4391) heey of spent nuclear fuel and final 
storage of vitrified high level reprocessing waste. 2. Geology. 
(Kaernbraenslesaekerhet, Stockholm “erage 1978. 7lp. Dep. 
NTIS (US Sales Only), PC A06/MF AO1 

The geological program in the KBS Fagan has produced 
data on the bedrock and ground water in areas in Southern 
Sweden and performed theoretical studies of groundwater move- 
ments and rock mechanics. An experimental station has been created 
in the Stripa mine at the 350 m level, where a granite massif is 
accessible. In this report a review of the results, and information 
about planned activities are given. 


35909 Beet Sorption—desorption studies on — 
of strontium, technetium, 


I, Initial studies cesium, barium, cerium, 
europium, uranium, plutonium, and americium. Erdal, B.R.; Aguilar, 
R.D.; Bayhurst, B.P.; —— W.R.; Duffy, C.J.; Lawrence, F.O.; 
Maestas, S.; Oliver, "P.Q; Wi olfsberg, K. (Los ‘Alamos Scientific 
Lab., NM (USA)). Feb 1979. Contract W-7405-ENG-36. 65p. Dep. 
NTIS, PC A04/MF AOI. 

Distribution ratios were determined for so’ i 
of radioactive tracers between the Climax granite (quartz 
monzonite porphyry) obtained at Nevada Test Site and a water 
prepared to be resonably representative of the natural composition of 
water in equilibrium with the Climax Stock granite. The measure- 
ments were performed at 22 and nd 70°C under atmospheric oxygen 
conditions. Elements given in order of i om distribution coeffi- 
cient at ambient temperature are: U(VI), Sr, Tc(VII), Ba, Cony 
Cs, Eu(III), Pu, and Am. At 70°C the order is: Tc(VID), Sr, 
Eu(Iil), Ba, Cs, Pu, and Am. The effects of surface area and 
mineralogy on sorption were also investigated. 


35910 (LA—7682-PR) Fission product release. Progress report, 
October 1—December 31, 1978. Norris, A.E. (Los Alamos Scientific 
Lab., NM (USA)). Feb 1979. Contract EY-76-C-06-1830;W-7405- 
ENG-36. 1lp. (ONWI/Sub—79/E511-01200-1). Dep. NTIS, PC 
A02/MF AOl. 

The H.B. Robinson reactor spent fuel elements to be used for 
empirical measurements of fission product release were radio- 
graphed, scanned for gamma: activities, and cut into wafers. The 
manipulator slave box Suilt b by Los Alamos Scientific Laboratory 
shops for these measurements was delivered. The first measurement 
of the dissolution rate of a uraninite-type substance, = stews was 
undertaken. Experiments to control oxy, ygen — © 
ORT were effective in achieving Eh v: W as - 200. TV at at 

a pH of 5. 


35911 (NUREG/CR—0701) Biological transport of radionu- 
clides at low-level waste sites. Annual report, October 1, 
1977—September 30, 1978. Wollece, A.; Romney, E.M.; Schulz, 
R.K.; Nishita, H. (California Univ., Los Angeles (USA). Lab. of 
Nuclear Medicine and Radiation Biology). Oct 1978. 127p. NTIS, 
PC A07/MF AO1. 

Objectives formulated and accomplished are discussed. Capa- 
bility for assay of several transuranic elements in sequence was 
developed at both UCLA and UCB labs. Capacity to sample vegeta- 
tion under statistically m circumstances was further devel- 
oped by a frequency distribution study of radionuclides and stable 
elements in plants under reasonably uniform conditions. Reasons for 
a several fold-range in the concentration ratios used to predict plant 
uptake of transuranium elements were demonstrated and hence it 
will be n to recognize this reality in model building and in 
any kind of nuclear siting. ng. The objective of developing a more 
accurate multiple regression model of soil parameters on the concen- 
tration ratio of five different transuranium elements in plants in- 
volved in the food chain of man was vigorously pursued and a 
preliminary version will soon be available. The ective of deter- 
mining how much radionuclides can be mobilized by deep roo - 
plants from depths in soil was put into an experimental test whic 
not yet completed. The relative importance of stable strontium i. 
calcium on radiostrontium transport and of stable Cs vs potassium on 
radiocesium transport under waste management conditions received 
preliminary study. Several waste management soils were character- 
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to wee and yh old models but with 
identified and quantified. 


35912 (NVO—196-8) Nevada nuclear waste storage 
tions. eee (USA). | 


Energy, Las Vegan N . Nevada Operations 
1978. 46p. Dep. S, 7c KO8 AOl. 

Progress achieved in the following tasks of the Nevada Nu- 
clear Waste Storage Investigations is reported: seismic in - 
tions; geological investigations; geologic media investigations; 
engineering and technical support; quality assurance; technical over- 
view; and spent fuel test-Climax. 


(ONWI—19) National waste terminal storage 3 

Office of Nuclear Waste Isolation Technical Program Plan. Volume 1, 
Technical Overview. (Battelle Memorial Inst., Columbus, OH a 
Office of Nuclear Waste Isolation). 16 Feb 1979. Contract EY- 
06-1830. 120p. Dep. NTIS, PC A06/MF AO1. 

A Technical Program Plan was developed — 
activities toward the development and operation of a 
repository. This volume presents the overall program in rhea 
fashion: objectives, technical scope, approach, schedule 
plan, FY 1979 budget and milestone plan, organization, management 
processes, and nuclear waste isolation issues. 8 figures, 8 tables. 
(DLC) 


35914 (PNL—2875) Characterization of the Hanford 300 area 
burial Decontamination and 


issues. Morris, F.A.; Smith, R.F.; Phillips, S.J. Pacific 
Northwest Labs., Richland, WA (USA)). Mar 1979. Contract EY- 
76-C-06-1830. 33p. Dep. NTIS, PC A03/MF AOI. 

The Hanford 300 Area Burial Grounds characterization proj- 
ect has identified four management alternatives for disposition of the 
burial grounds. These alternatives are: (1) —— (2) entomb- 
ment, (3) perpetual care, and (4) exhumation and translocation. 
Major Federal statutes and regulations that could apply to manage- 
ment alternatives are identified along with the constraints that appli- 
cable laws could impose. This analysis includes explicit attention to 
the uncertainty surrounding various legal constraints. Also specified 
are legislative developments as well as trends in other agencies and 
the courts, obtained by review of legislative proceedings, statutes 
and regulations, that could result in legislation or policies posing 
additional constraints. 


35915 (RFP—2856) Waste management of actinide contaminated 
soil. Navratil, J.D.; on OD (USA) G.H.; Kochen, R.L. (Atomics Inter- 
national Div., Golden, (USA). Rocky Flats Plant). 1978. Con- 
tract EY-76-C-04-3533. 22p. (CONF-781121—23). Dep. NTIS, PC 
A02/MF AO1. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Waste management processes have been developed to reduce 
the volume of Rocky Flats soil contaminated with plutonium and 
americium and to prepare the contaminated fraction for terminal 
storage. The primary process consists of wet-screening. The second- 
ary process uses attrition scrubbing and wet screening with addi- 
tives. The tertiary process involves volume reduction of the con- 
taminated fraction by calcination, or fixation by conversion to glass. 
The results of laboratory scale testing of the processes are described. 


(RHO-BWI-C—23) Numerical dens of rock stresses 
within a basaltic nuclear waste repository. Phase II. Parametric 
studies. Hardy, M.P.; Hocking, G. (Minnesota Univ., Minneapolis 
(USA). Dept. of Civil and Mineral Engineering; Dames and Moore, 
Don Aris MA (USA)). Jul 1978. Contract EY-77-C-06-1030. 305p. 

S, PC A14/MF AO1. 

A parametric study of the influence of material property, 
geometric, and waste form parameters on temperatures and stresses 
was performed. The results of parametric analysis (in this report) are 
preliminary, utilizing the best available assum and data; how- 
ever, they are not intended to accurately actual conditions 
that may be encountered in the environment surrounding a reposi- 
tory. The base case studied is for a conventional repository with a 5- 
year retrievability period. 


35917 age ah gl Simulation of geochemical reactions 
by equilibrum step codes. Carnahan, C.L. (California Univ., Berkeley 
(USA). Lawrence Ita CAM 1 Dec 1978. Contract "BY.17-C. 
06-1030. 19p. Dep. NTIS. A02/MF AO1. 
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This report describes the princi oe lications, and limita- 
tions of the present state of the art of equilibrium step codes. The 
Ueetislen to actenind tesadh enaietee 4h the ener of exch codemand 
San lications of the codes to study of low-temperature, aque- 

i systems; detailed discussion of computational 
suatiade to avelded. Primary emphasis is directed to a code devised 
recently by T. Wolery at Northwestern University and the Law- 

Tpsaiinee Laboratory of the University of California. This 
code is in use at LBL in theoretical studies of rock-water interactions 
near hypothetical nuclear waste depositories. 


35918 (RHO-BWI-CD—10) Research and development tasks of 
the basalt waste isolation program, and their relationship to the 
er Pwiinrk process. Kunkel, W.P. (Atomics International Div., Rich- 

A (USA). Rockwell Hanford ations). Jun 1978. Con- 
tract EY-77-C-06-1030. 25p. Dep. NTIS, PC A02/MF AO1. 

This document presents a prelimi licensing program and 
outlines the research and development strategy by which a license 
will be obtained for the repository. It addresses the base data 
covering the major areas of investigation and technology which will 
provide input to the licensing process. prong each facet of the 
program, 8 described in the plan, will be used as part of the 
documentation required for the Preliminary and Final Safety Analy- 
heel (PSAR and FSAR), as well as the Environmental Report 


35919 (RHO-BWI-CD—11) ow Plugging Program. (Ato- 
mics International Div., Richland, WA (USA). Rockwell ‘yo 
eee Apr 1978. Contract EY-77-C-06-1030. 30p. Dep. NT 

A03, AOl. 

Activities are reported in programs to locate, test, and select 
materials for borehole plugs near nuclear waste repositories. Back- 
ground information ne —— lugging is presented and 
work to date is summarized. Bo ants considered are listed 
and recommended to ons Seniies are given. Planned re- 
search is summarized. (JRD) 

— (RHO-BWI-CD— 13) Spent fuel demonstration tests: Best 

Effort Schedule. (Atomics International Div., Richland, WA (USA). 
Rockwell Hanford tions). 31 Mar 1978. Contract EY-77-C-06- 
1030. 39p. Dep. NTIS, PC A03/MF AOI. 

A Best Effort ‘Schedule has been developed for the storage 
and demonstration test of spent fuel in the Near-Surface Facility 
(NSTF). The primary goal is the earliest, safe storage of a spent fuel 
canister in a representative near-surface flow_of Columbia Plateau 
basalt. Based on this goal, the Best Effort Schedule makes maximum 
use of existing equipment and technology. Consequently, this sched- 
ule provides little prototype development or agony 6 the areas of 
spent fuel packaging or remote handling. The Best Effort Schedule 
can place a first spent fuel canister in a basalt storage hole 23 months 
after authorization to start. If authorization to stand is received by 
April 15, 1978, the spent fuel demonstrated test can start March 1, 
1980. The activity network, qualifications and assumptions, detailed 
schedules and task analyses supporting this Best Effort Schedule are 
presented. 


35921 (RHO-BWI-CD—16) Proposed format and content of li- 
for geologic repositories for radioac- 


cense applications deep terminal 
tive material. (Atomics International Div., Richland, WA (USA). 


Rockwell ‘ord tions). 15 Sep 1978. Contract EY-77-C-06- 
1030. 180p. Dep. NTIS, PC A09/MF AOI1. 

Chapters are devoted to the following: introduction and 
general description; summary safety analysis; site characteristics; 
principal design criteria; repository design; operations systems; man- 
agement of onsite generated waste; radiation protection; accident 
safety analysis; conduct of operations; operating controls and limits; 
and quality assurance. 


35922 (RHO-BWI-CD—20) Site selection report basalt waste 
isolation program near-surface test facility. Sharpe, S.D. (Atomics 
International Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). 4 Dec 1978. Contract EY-77-C-06-1030. 13p. Dep. NTIS, PC 
A02/MF AOl1. 

A site selection committee was established to review the 
information gathered on potential sites and to select a site for the 
Near-Surface Test Facility Phase I. A decision was made to use a 
site on the north face of Gable Mountain located on the Hanford 
Site. This site provided convenient access to the Pomona Basalt 
Flow. This flow was selected for use at this site because it exhibited 
the characteristics established in the primary criteria. These criteria 
were: the flows thickness; its dryness; its nearness to the surface; and, 
its similarities to basalt units which are candidates for the repository. 
After the selection of the Near-Surface Test Facility Phase I Site, 
the need arose for an additional facility to demonstrate safe handlin 
storage techniques, and the physical effects of radioactive materi s 
on an in situ basalt formation. The committee reviewed the sites 
selected for Phase I and chose the same site for locating Phase II of 
the Near-Surface Test Facility. 
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35923 (RHO-CD—13) Radiolytic evolution of gases from Z-9 
soils, Pajunen, A.L. (Atomics International Div., Richland, WA 
(USA). Rockwell ‘ord Operations). Jul 1977. Contract EY-77-C- 
06-1030. 36p. Dep. NTIS, PC A03/MF AOl. 

The total gas evolution rate was correlated with the plutoni- 
um and combined moisture and organic soil content. The maximum 
measured gas evolution rate was 1.3 x 10~* gram-mole/hour - sc 
of plutonium. The major components of the evolved he 4 
determined to be 49.5 mole percent, (M%) nitrogen, 23.3 M 
hydrogen, 141 M% oxygen and 13.1 M% carbon dioxide. This 
composition was determined from gas evolved by water-rich soil. 
Soils which are rich in organics may evolve gas with less oxygen. 
The data established the magnitude of the hydrogen evolution 
problem. Evolution of both oxygen and hydrogen means that the gas 
mixture will remain within the explosive range, once the lower 
explosion limit is exceeded. 


35924 (SAND—78-1651) Preliminary seabed disposal modeling 
studies, Nuttall, H.E. (Sandia Labs., Albuquerque, NM (USA)). Feb 
a Contract EY-76-C-04-0789. 19p. Dep. NTIS, PC A02/MF 
AOl. 

In order to evaluate the fluid flow, heat transfer, and ion 
wee rates within a postulated sub-seafloor waste disposal site, 
— iminary calculations and computer aided simulations were per- 

rmed. A base case site description was formulated and a repre- 
sentative set of physical parameters were defined. This information 
was used in an advanced transport computer code developed by 
Intera Environmental Consultants to simulate, in detail, site behav- 
ior. The simulation studies were divided into an initial short term 
heat transfer study (Case 1) followed by a long term ion migration 
simulation (Case 2). Results for the Case 1 ) Be transfer studies 
showed that very high canister surface temperatures were reached 
within a few days and that a convective flow cell was clearly 
established; however, its effect was in lowering canister 
temperatures. In the second case, the calculations showed that the 
transient convective flow cell strongly influences ion migration 
rates; however, this effect decreases directly as the heat generation 
rate of the waste in the canister decays. This mechanism for ion 
transport becomes unimportant after about 1000 years. 


35925 (SAND—78-2287) Gas permeability of SENM rock salt. 
Sutherland, H.J.; Cave, S. (Sandia Labs., Albuquerque, NM (USA)). 
Jan 1979. Contract EY-76-C-04-0789. 42p. Dep. S, PC A03/MF 
AOl. 

Laboratory measurements of the argon gas permeability for 
rock salt specimens from the Waste Isolation Pilot Plant (WIPP) site 
in Southeast New Mexico (SENM) are obtained by using a transient, 
pressure-step technique. Hydrostatic and differential pressure states 
are investigated as a function of confining pressure and time. These 
data, when combined with the results of other experimenters, lead to 
the conclusions that the in-situ permeability of the undisturbed 
formation is less than 0.05 yd; the introduction of non-lithostatic 
Stress states into the formation, as with minin, roduce con- 
nected porosity that will increase the web onns Nep | of the formation; 
and, hydrostatic pressure states applied for finite time periods tend to 
heal the formation to its original undisturbed state. 


35926 (SAND—79-0340C) safety assessment of the 

WIPP facility. Balestri, R.J.; Torres, B.W.; Pahwa, S.B.; Brannen, 

J.P. (BDM Corp., Albuquerque, NM (USA); INTERA Environ- 

mental Consultants, Inc., Houston, TX (USA); Sandia Labs., Albu- 

goeegee NM (USA)). 1979. Contract EY-76-C-04-0789. 8p. (CONF- 
90304—2). Dep. NTIS, MF AO1. 

From 19. annual ASME symposium, geological disposal of 
nuclear waste; Albuquerque, NM, USA (15 Mar 1979). 

Portions of document are illegible. 

This paper summarizes the efforts to perform a safety assess- 
ment of the Waste Isolation Pilot Plant (WIPP) facility being pro- 
posed for southeastern New Mexico. This preliminary safety assess- 
ment is limited to a consequence assessment in terms of the dose to a 
maximally exposed individual as a result of introducing the radionu- 
clides into the biosphere. The extremely low doses to the organs as a 
result of the liquid breach scenarios are contrasted with the back- 
ground radiation. (DLC) 


35927 (T pepe ote Earth Science Technical Plan for 
mined geologic disposal of radioactive waste. (Department of Energy, 
Washington, DC (USA). Office of Nuclear Waste Management; 
Geological Survey, Washington, DC (USA)). Jan 1979. Contract 
EW-78-I-08-1543. 160p. Dep. NTIS, PC A08/MF AOI. 

The major yeapees of this report is to formally describe, 
classify, and = ed relationships among the various earth-science 
research tasks performed directly or by contract by the ent 
of Energy (DOE) and the US. Geological Survey (USGS) for 
development of mined geologic repositories for high-level radioac- 
tive wastes and/or spent fuel. This report includes a list of the main 
technical questions that pertain to the safe isolation of radioactive 
wastes, shows how current tasks relate to these questions, outlines 
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program priorities, and identifies technical questions that require 
additional attention. 


35928 (UCID—17831) Site suitability criteria for solidified high 
level waste Heckman, R.A.; Holdsworth, T.; Isherwood, 
D.; Towse, D.F.; Dayem, N.L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 3 Ai Fg Contract W-7405-ENG 
197p. Dep. NTIS, PC A09/MF 

The NRC is developing a Snel of gre mee 
and standards. Lawrence Livermore Laboratory provides broad 
technical support to the NRC for developing this regulatory frame- 
work, part of which involves site suitability criteria for solidified 
high-level wastes (SHLW). Both the framework and the 
technical base on which it rests have evolved in time. This document 
is the second report of the technical support project. It was issued as 
a draft working for a programmatic review held at LLL from 
August 16 to 18, 1977. It was printed and distributed solely as a 
briefing document on preliminary methodology and initial — 
for the purpose of critical review by those in attendance. These 
bri documents are reprinted now in their original formats 
as UCID-series reports for the sake of the historical record. Analysis 
results have evolved as both the models and data base have changed. 
As a result, the methodology, models, and data base in this docu- 
ment are severely outmoded. 


35929 (UCID—17984) Three-dimensional thermal analysis of a 
high-level waste . Altenbach, T.J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Apr 1979. Contract W- 
7405-ENG-48. 37p. Dep. NTIS, PC A03/MF AO1. 

The analysis used the TRUMP computer code to evaluate the 
thermal fields for six reposi scenarios that studied the effects of 
room ventilation, room backfill, and repository thermal diffusivity. 
The results for selected nodes are presented as plots showing the 
effect of temperature as a function of time. 15 figures, 6 tables. 


35930 (UCRL—82177) Actinide cross section data and inertial 

fusion for long term waste Meldner, H. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 15 Jan 
1979. Contract W-7405-ENG-48. lip. (CONF-781174—6). Dep. 
NTIS, PC A02/MF AO1. 

From Conference on the nuclear data of higher plutonium 
and americium isotopes for reactor applications; Upton, , USA 
(20 Nov 1978). 

Actinide cross section data at thermonuclear neutron energies 
are needed for the calculation of ICF pellet center burnup of rm 
reactor waste, viz. 14 MeV neutron of the very aoe 
actinides that pose storage problems. A r advantage 0} 
center a is safety: only milligrams of ly toxic and = 
material n so be onesat is UE whereas blanket 
burnup requires the continued presence of tons of actinides in a small 
volume. The actinide data tables required for Monte Carlo calcula- 
tions of the burnup of Am and **Am are discussed in connection 
with typical burnup reactor fusion and fission spectra. 2 figures. 


35931 Disposal of radioactive waste in the USSR. Rakov, N. 
Public Util. Fortn.; 103: No. 6, $7.59(15 M Mar 1979). 

One of the promising ways of of low-active waste is 
land burial, which is used in the JUSS Lamt disroeal is technically 
and economically better than other methods of disposal, storage, and 
removal of radioactive waste. Studies and calculations have shown 
that already with volumes of 50 to 100 cubic meters of disposed 
waste a day and burial depths of 1,000 to 1,500 meters, this technique 
is more economical than such methods of treatment as evaporation, 
yl ~~ e, electric a bg combined chemical —— 

d means placing liquid radioactive waste in deep-lying 
strata reliably isolated from the earth surface. But as a pi 
step it is necessary to make detailed studies of the gological structure 
and hydro; —— conditions of the region and to carry out 
physical, chemical, scientific, technical, sanitary, and hygienic sur- 
veys. 


of the 1958 Soviet nuclear accident. 
Ridge National Lab., TN); Eyman, L.D.; 


35932 Another 
Trabalka, J.R. ( 
Parker, F.L.; Struxness, E.G.; Auerbach, S.I. Nucl. Saf; 20: No. 2, 
206-210(Mar 1979). 

The occurrence of a major Soviet nuclear accident involving 
stored, reprocessed, long-lived fission wastes has been reported by 
former Soviet citizens. Z.A. Medvedev, writing in the popular 
science magazine New Scientist, believed that the accident resulted 


in significant loss of life and required the ent evacuation of 
the civilian population from a large area (several thousand square 
miles). Although Medvedev to have reached untenable 
conclusions about the exact origin and extent of the contaminated 
area, it does appear that a credible case can be made for an 
accidental airborne release of fission wastes in the general geograph- 
ic location he suggested. In view of the Bron importance of 
nuclear power as a world energy source, ustive critical 
review of the Soviet literature is wane to 5 veadive doubts about 
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the exact nature and consequences, indeed even the occurrence, of 
the postulated accident. 


35933 AGNS—1040-1.5-63(Rev.1)) Studies and research con- 
cerning B : safety and environmental impact of interim AFR 
storage in the BNFP—FRSS. Final Darr, D.G. (Allied-Gener- 
al Nuclear Services, Barnwell, SC (USA)). Jan 1979. Contract ET- 
78-C-09-1040. 121p. Dep. NTIS, PC A06/MF A01. 

This Safety and Environmental Impact of Interim AFR Stor- 
age at the BNFP—FRSS examines the site specific impact of con- 
ducting away-from-reactor storage operations at the Barnwell Nu- 
clear Fuel Plant. Included in this evaluation is the radiological and 
nonradiological consequences of storage of four different capacities 
(360, 830, 2250, and 5000 MT) with retrieval at three different times 
(the years 1995, 2000, and 2005). Also included is an assessment of 
the impact of spent fuel transportation to the AFR. The radiological 
impact on operating personnel is well within regulatory limits for all 
scenarios, and the 50-year total body dose commitment to the 
population within a 50-mile radius is less than 0.2 man-Rem. Expo- 
sure of the general public and ion workers combined is a 
maximum of about 62 man-Rem. Accidents that could reasonably be 

ted to occur during facility resulted in negligible 


postula’ operations 
— for the hypothetical individual at the site boundary. Nonra- 
ible for both normal and 
an accidental fatality occur- 


ion and 
lifetime is a maximum of one out of two, and during transportation, 
less than one out of four, based on the latest available accident 
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REFER ALSO TO CITATION(S) 35853, 35858, 35869, 35892, 
35909, 35911, 35917, 35933, 35949, 35957, 37478, 37546, 37562 


35934 (CONF-790332—1) Technology of the light water reactor 
fuel cycle. Wymer, R.G. (Oak Ridge National Lab., TN (USA)). 
1979. Contract W-7405-ENG-26. 147p. Dep. NTIS, PC A07/MF 
AOl. 

From Nuclear fuel cycle information workshop; Oak Ridge, 
TN, USA (13 Mar 1979). 

This essay presents elements of the processes used in the fuel 
cycle steps and gives an indication of the types of equipment used. 
The amounts of radioactivity released in normal operation of the 
processes are indicated and related to radiation doses. Types and 
costs of equipment or processes required to lower these radioactivity 
releases are in some cases suggested. Mining and milling, conversion 
of uranium concentrate to UF, uranium isotope separation, LWR 
fuel fabrication, fuel reprocessing, transportation, and waste manage- 
ment are covered in this essay. 40 figures, 34 tables. (DLC) 


35935 (DOE/EV—0005/13) Formerly utilized MED/AEC sites 
Oe ae Ce eee Oe ee 
ence and Industry, ye Street and Lake Shore Drive, Chicago, 
Illinois. Final report. (Argonne National Lab., IL os Feb 1979. 
Contract W-31-109-ENG-38. 5ip. Dep. NTIS, PC A04/MF AOI. 

From August 15, 1946 until July 15, 1953, ANL occupied 
part of the Museum of Science and Industry in Chicago; some 
handling of radioactive materials took place. In a radiation survey 
taken of the areas in 1977, instrument and smear surveys were made, 
and air and soil samples were counted. Results indicate there is no 
identifiable residual radioactivity remaining from MED/AEC oper- 
ations during the period 1946 through 1953. (DLC) 


35936 Environmental impacts of the “front end” of the nuclear 
energy cycle. Roffman, H.K. (Energy Im; Assoc, Inc, Pittsburgh, 
Pa). Proc. - Inst. Environ. Sci; 191-198(1978). (CONF-780402—). 

From 24. Institute of Environmental Sciences technical meet- 
ing; Fort Worth, TX, USA (17 Apr 1978). 

In assessing the environmental impacts of nuclear energy the 
entire fuel cycle must be considered. Unlike fossil fuels, for which 
the sequences from fuel in the ground to heat energy and disposal of 
residue are simple, the nuclear fuel cycle is lengthier and more 
complicated. The paper defines the “front end” of the nuclear 
energy cycle as comprising mining; milling the mined ore and 
refining it to concentrates of uranium oxide; conversion of the oxide 
into uranium hexafluoride; enrichment of the natural U-235 concen- 
tration from approximately 0.7 percent to 2 to 4 percent; and 
fabrication of uranium dioxide pellets in assembled fuel rods. It 
discusses the environmental impacts associated with each of these 
five steps for the “front end” of the nuclear cycle to local air, water 
and land resources. 14 refs. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 35904, 35921, 35923, 35926, 
35957, 37546 


35937 (CONF-790204—9) Hazards from radioactive waste in 
perspective. Cohen, B.L. fae National Lab., IL (USA)). 27 Feb 
1979. Contract W-31-109-E 38. 9p. Dep. NTIS, PC A02/MF 
AOl. 
From Symposium on waste management and fuel cycles 1979; 
gare te AZ, USA (28 Feb 1979). 
per compares the hazards from wastes from a 1000- 
MWe) eee power plant to these from wastes from a 1000- 
MW¢e) coal fueled aeons plant. The latter hazard is much greater 
than the former. toxicity and carcinogenity of the chemicals 
prodcued in coal burning is emphasized. a are also made 
with other toxic chemicals and with nat radioactivity. (DLC) 


35938 (UCID—18027) Bioassay at uranium mills: a discussion of 
Nuclear Regulatory Commission regulatory guide 8.22. King, W.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 17 
Jan 1979. Contract W-7405-ENG-48. 23p. Dep. NTIS, PC A02/MF 
AOl. 

this report is a study of Nuclear Regulatory Commission 
(NRC) requirements for bioassay at uranium mills, using the AERIN 
Code developed at Lawrence Livermore Laboratory. It demon- 
strates that the minimum levels of detection required by the NRC in 
urinalysis and in in vivo lung counts are reasonable and than the 
frequency of sampling is adequate. 


REGULATIONS 


ACCOUNTABILITY AND SAFEGUARDS 


35939 a Ah Analytical methods for fissionable materi- 
al determinations in the nuclear fuel cycle. Progress report, October 1, 
1977—September 30, 1978. Wetstbary, G.R. (comp.). (Los Alamos 
Scientific Lab., NM (USA)). Jan 1979. Contract W-7405-ENG-36. 
18p. Dep. NTIS, PC A02/MF AOI. 

Work has continued on the development of dissolution tech- 
niques for difficult-to-dissolve nuclear materials, development of 
methods and automated instruments for plutonium and uranium 
determinations, p' ae Aashetical L of plutonium-containing materials for 
the Safeguar ical aerial Evaluation (SALE) program, 

reparation “77 rs materials for distribution by the National 
Silene of Standards (NBS) as standard reference materials (SRMs), 
measurement of longer plutonium isotope half-lives, and analysis of 
SALE uranium materials. New tasks include the development of 
methods and automated instruments for the determination of thorium 
and uranium, and an evaluation of the ion-exchange-bead technique 
for the mass spectrometric measurement of uranium and plutonium 
isotope distributions. Completed tasks include the measurements of 
ion exchange distributions of over 50 elements on cation exchange 
resins from nitric acid media and anion exchange resins from hydro- 
bromic and hydriodic acid media. Using a newly developed 
dure, the LASL automated spectrophotometer was modified to 
determine microgram levels of uranium and to determine milligram 
levels of uranium and plutonium. Construction of an automated 
controlled-potential analyzer for the determination of plutonium is 
nearing completion. Apparatus and procedures for the separation 
and complexometric titration of thorium and uranium are being 
developed. 


35940 (LA-UR—78-380) Computer security simulation. Sche- 
lonka, E.P. (Los Alamos Scientific Lab., NM (USA)). 1979. Con- 
tract W-7405-ENG-36. 24p. (CONF-790502—2). PC A02/MF AOl1. 

From Caranahan conference on crime countermeasures; Lex- 
ington, KY, USA (6 May 1979). 

Development and application of a series of simulation codes 
used for computer security analysis and design are described. Bool- 
ean relationships for arrays of barriers within functional modules are 
used to generate composite effectiveness indices. The general case of 
multiple layers of protection with any specified barrier survival 
criteria is given. Generalized reduction algorithms provide numeri- 
cal security indices in selected subcategories and for the system as a 
whole. 9 figures, 11 tables. 


35941 (NBL—289) Progress report, July 1975—September 1977. 
(Department of Energy, Argonne, IL (USA). New Brunswick Lab.). 
Jan 1979. 165p. Dep. S, PC A08/MF AO1. 

The accountability subsystem and associated nuclear materials 
measurements provide support for the DOE integrated safeguards 
system. NBL is assigned the mission to: (1) develop and disseminate 
the application of new or improved methods of chemical and/or 
instrumental analysis; (2) develop, characterize, and distribute certi- 
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fied reference and calibration materials; (3) evaluate and assess the 
continuing level of chemical and instrumental measurement perform- 
ance of government and industrial laboratories involved in the 
handling of nuclear materials; and (4) provide a variety of special- 
ized measurement services in support of the government's nuclear 
materials programs. The technical efforts performed in carrying out 
these assignments are described in secions on development of analyt- 
ical methods and standards evaluation. (JRD) 


(SAND—78-0294) Optimum repair-level analysis (ORLA) 
and life cycle cost (LCC) models for the base and installation security 
system (BISS). York, A.A.; Chipchak, J.S. (Sandia Labs., Albuquer- 
que, NM (USA)). Mar 1979. Contract EY-76-C-04-0789. 63p. . 
NTIS, PC A04/MF AOl1. 

Models for Optimum Repair-Level Analysis (ORLA) and 
Life Cycle Cost (LCC) analysis for Base and Installation Security 
System (BISS) equipment are described. The ORLA model deter- 
mines the costs of alternative maintenance approaches for selection 
of the most economic maintenance approach. The LCC model 
determines the total cost to the Government for the development, 
acquisition, initial logistics support, and recurring support of a 
system over the projected inventory usage period. A unique feature 
of these models is the marriage of ORLA and ICC which enables 
LCC to utilize completely the most economic ORLA decision costs. 
This significantly reduces the overall LCC effort. 


35943 (SAND—78-1972) Data acquisition and test system soft- 
ware. ay ae N.A. Jr. (Sandia Labs., Albuquerque, NM (USA)). 
Mar 1979. Contract EY-76-C-04-0789. 45p. Dep. NTIS, PC A03/MF 
AOl. 

Sandia Laboratories has been oy eee the task by the Base 
and Installation Security Systems (BISS) Program Office to develop 
various aspects of perimeter security systems. One part of this effort 
involves the development of advanced — processing techniques 
to reduce the false and nuisance alarms from sensor systems while 
improving the probability of intrusion detection. The need existed 
for both data acquisition hardware and software. Also, the hardware 
is used to implement and test the signal processing algorithms in real 
time. The hardware developed for this signal processing task is the 
Data Acquisition and Test System (DATS). The programs devel- 
oO} for use on DATS are described. The descriptions are taken 
directly from the documentation included within the source pro- 
grams themselves. 


35944 (SAND—78-2156) Self-energized credential system for 
the plutonium protection system. Caffey, T.W.H.; Barnes, D.E. 
(Sandia Labs., Albuquerque, NM (USA)). Mar 1979. Contract EY- 
76-C-04-0789. 38p. Dep. NTIS, PC A03/MF AO1. 

The elements of the Seif-Energized Credential System in- 
stalled at Hanford, Washington, as part of the Plutonium Protection 
System operational demonstration are described. System concepts, 
a fields, and component electronics are discussed. 9 

igures. 


35945 (SAND—78-2422C) Reliability demonstration of imaging 
surveillance systems. Sheridan, T.F.; Henderson, J.T.; MacDiarmid, 
P.R. (Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY- 
ee 9p. (CONF-790502—3). Dep. NTIS, PC A02/MF 
AOl. 


From Caranahan conference on crime countermeasures; Lex- 
ington, KY, USA (6 May 1979). 

Security surveillance systems which employ closed circuit 
television are being deployed with increasing frequency for the 
protection of property and other valuable assets. A need exists to 
demonstrate the reliability of such systems before their installation to 
assure that the deployed systems will operate when needed with 
only the scheduled amount of maintenance and support costs. An 
approach to the reliability demonstration of imaging surveillance 
systems which employ closed circuit television is described. Failure 
definitions based on industry television standards and imaging alarm 
assessment criteria for surveillance systems are discussed. Test meth- 
ods which allow 24 hour a day operation without the need for 
numerous test scenarios, test personnel and elaborate test facilities 
are presented. Existing reliability demonstration standards are shown 
to apply which obviate the need for elaborate statistical tests. The 
demonstration methods employed are shown to have applications in 
— types of imaging surveillance systems besides closed circuit 
television. 


35946 (UCID—18106) DDET: a program which simulates on- 
line detectors. Myres, G. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Jan 1979. Contract W-7405-ENG-48. 35p. 
Dep. NTIS, PC A03/MF AO1. 

DDET is a computer code which was developed for the 
purpose of simulating and evaluating the performance of on-line 
detectors for use in safeguarding special nuclear materials (SNM) 
being processed. The pa. ny is designed to be used in conjucntion 
with the programs D YL and DYNEST. DDET consists of an 
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executive routine which presently contains in its library two likeli- 
hood ratio detectors. The code is structured in a modular fashion so 
that additional detectors can be easily implemented by the user. 


35947 (UCID—18108) Safeguards signal process task quarterly 
report, October— ber 1978. Dunn, D.R. (ed.). (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Jan 1979. 
Contract W-7405-ENG-48. 22p. Dep. NTIS, PC A02/MF A011. 
A brief synopsis is given of the DYNSYL computer code, a 
general-purpose dynamic simulator for chemical processes pri ly 
related to the nuclear fuel cycle. Modeling results are described for a 
lutonium evaporator/concentrator unit operation which will be 
incorporated into DYNSYL. Results are presented for a material 
estimator for the evaporator/concentrator on a Kalman filter 
formulation. The monitor characterization work being done in 
rt of the LLL Facility X assessment task is summarized. 14 
gures, 1 table. 


35948 (UCRL—13983) Aggregated systems model for nuclear 
safeguards decisions. (Applied Decision Analysis, Inc., Menlo Park, 
CA (USA)). Mar 1979. Contract W-7405-ENG-48. 167p. Dep. 
NTIS, PC A08/MF AO1. 

This report summarizes a general analytical tool designed to 
assist nuclear safeguards decision-makers. The approach is based on 
decision analysis--a quantitative procedure for evaluating = 
decision alternatives with uncertain outcomes. The report 
the general analytical approach in the context of safeguards decisions 
at a hypothetical nuclear fuel reprocessing plant. 


ADMINISTRATIVE AND REGULATORY 


35949 (NUREG—0430(Vol.1)(No.2)) Licensed fuel 
status report. Status 


ment). Mar 1979. 78p. NTIS, PC A04/MF AO1. 

This report is a periodic report routinely providing informa- 
tion on licensed fuel facilities, on a semiannual basis. It identifies the 
licensee and the plant status, along with NRC i ion results and 
summarizes through June 30, 1978. The licensee performance data 
given include licensee event reports, quantities of radioactive materi- 
als released to the environment, and inventory difference data 
(MUF). (DLC) 


35950 (SAND—78-2297C) Sandia Laboratories’ experience with 
DOE MC-0531. Reuscher, J.A. (Sandia Labs., ee ee NM 
(USA)). 1978. Contract EY-76-C-04-0789. 10p. (CONF-781171—1). 
Dep. NTIS, PC A02/MF AO1. 

From DOE contractors’ meeting on nonreactor nuclear facili- 
ty safety; Clearwater Beach, FL, USA (28 Nov 1978). 

DOE Manual Chapter 0531 is titled Safety of Nonreactor 
Nuclear Facilities. Sandia’s interpretations of the regulation are 
discussed. (DLC) 


FUSION FUELS 


SOURCES 


35951 Lithium reserves and resources. Evans, R.K. (Gulf Re- 
sources and Chemical Corporation, Houston, Texas (USA)). Energy 
(Oxford); 3: No. 3, 379-385(Jun 1978). 

As a result of accelerating research efforts in the fields of 
secondary batteries and thermonuclear power generation, concern 
has been expressed in certain quarters regarding the availability, in 
sufficient quantities, of lithium. As of a recent study by the 
National Research Council on behalf of the Energy Research and 
Development Administration, a subpanel was formed to consider the 
outlook for lithium. Principal areas of concern were reserves, re- 
sources and the ‘surplus’ available for energy applications after 
allowing for the growth in current lithium applications. Reserves 
and resources were categorized into four classes ranging from fully 
proved reserves to resources which are gram Bn sagen u 
the marketing of co-products to become economi al 
Because of the proprietary nature of data on 
processing recoveries, the to es of available lithium are ex- 
pressed in terms of plant feed. However, highly conservative as- 
sumptions have been made concerning mining recoveries and these 
go a considerable way to accounting for total Tosees. Western World 
reserves and resources of all classes are estimated at 10.6 million 
tonnes Li of which 3.5 million tonnes Li are located in the United 
States. Current United States capacity, virtually equivalent to West- 
ern World capacity, is 4700 tonnes Li and production in 1976 
approximated to 3500 tonnes Li. Production for current applications 
is expected to grow to approx. 10,000 tonnes in year 2000 and 13,000 
tonnes a decade later. The massive excess of reserves and resources 
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over that necessary to support conventional requirements has limited 
the amount of jussifiable exploration ; on the last occa- 
sion, there was a a major increase in demand (by the USAEA) 
reserves and capacity were increased rapidly. There are no foresee- 
pr emma og 9 a cg RR 


Bee Br one ah (iatlle Posie Norkwest 
Harty, Gore, B.F.; Young, J.R. (Battelle Northwest 
Richland, Wash. (USA)). Energy (Oxford); 3: No. 3, 337- 
346(un 1978). 
dept Sesenes Stave estags of ences eae cals Cow Se 
loyment of fusion 7 anten, © 5 ee © oe 

future avaflability of 7 dees ease rent conceptual designs 

requirements of fusion power J in by age nal 

with emphasis on lithium requirements. The bps oes 

reactors using the deuterium-tritium (D-T) fuel ee 

cons Se ee, *Li) in nuclear reactions and in rep 

ment of neutron-damaged blanket materials. The quantity of li tahtonn 

actually consumed in nuclear reactions or blanket replacement will 

be a small part of the natural lithium required by fusion power plant 

pom pcb cele: ae eet meh dy fertile materi- 
primary coolant. Lithium inventories for a 10*-GWe generat- 

a ee on oe require from 400,000 to 1,200,000 metric tons of 
lithium for different power plant designs, which is about 50 

to 160 yr worth of current U.S. lithium production or up to 1/3 of 


known U.S. lithium resources. A discussion of lithium requirements 
and supply suggests that the lithium usage anticipated by the devel- 
oping fusion power industry may require lithium 

beyond current production growth rates. Present U.S. 
that the costs 


le costs 
ired to manage 


juction well 


of incteanng lithium production would be Wid 
of increasing lithium go pe 

for fusion power plants. Careful — 
peal pactiens ta obtaining elegnats 


PROCESSING 


FABRICATION AND TESTING 


35953 (CONF-780508—P2, pp 1198-1203) D-T seeded, deuter- 
ium-layered, tritium self-sufficient pellets. Choi, C.K.; Miley, G.H.; 
Lee, ~ Powell, C. (Univ. of Illinois, Urbana). 1978. 

rom 3. oy on the technology of controlled thermonu- 
clear one Santa Fe, , USA (9 May #978). 


Parametric studies are presented for a layered-pellet 

ow eee Caen Os eee 08 SS ee eee 
layer and an appropriate tamper. This pellet is designed to minimize 
— requirements by providing for shock heating of the small D- 

core; the surrounding deuterium layer is subsequently ignited by 
burn es ar through a matchhead effect, i.e., by fusion-born 
alpha particle heating. A design is also sought which supplies maxi- 
mum tritium from the D-D burn in order to obtain reduced breeding 
requirements, i.¢., gain flexibility in the reaction vessel and blanket 
design. Optimum performance is found for radii of the core and the 
deuterium layers of ~ 150y and 400p, respectively, with the tamp- 
ing factor of 3. Results indicate that (a) a pellet energy multiplication 
over 1500 with a 2-MJ ry energy is possible, and (b) sufficient 
tritium is supplied from urn to compensate for tritium 
consumed by the D-T core. 


35954 (UCRL—52539) Power plant production of inertial con- 
finement fusion targets. Hendricks, C.D.; Johnson, W.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 15 Feb 1979. 
Contract W-7405-ENG-48. 15p. Dep. NTIS, PC A02/MF AOIl. 

Many of the current techniques for fabricating experimental 
targets appear to be directly extendable to the high-rate, low-cost 
production of reactor targets. This report describes several new 
techniques that, in conjunction with the —— of existing tech- 
niques, can constitute a target factory. We have evaluated this 
concept on the basis of a generalized reactor target design and the 

projected specifications of reactor-grade targets. 


REPROCESSING 


35955 (DOE-tr— 164) Chemical systems for tritium production in 
thermonuclear Vasil’ev, V.G. (Vsesoyuznyj Nauchno- 
Issledovatel’skij Inst. a Materialov, Moscow 
oe [nd]. No source av: le. 27p. Dep. NTIS, PC A03/MF 


According to their modes of irradiation, lithium materials 
used for tritium ona es in thermonuclear energetics are viewed 
from the thermod it as chemical systems, open or 

conditions of transition of the 
scene epecian Fane aes a ee Se eee aly. 
ing the phase rule to the description of chemical systems exposed to 
radiation. The processes taking place in closed and open systems are 
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discussed. Various methods of using lithium materials for tritium 
production are considered from the thermodynamic point of view. 


BY-PRODUCTS 
180-192) 


35956 (CONF-780508—P1, 
pa tegen, ag hydrogen a fusion source of high-tem- 
cr pos heat. Booth, L.A.; Bowman, M.G.; Cort, G.E.; Cox, 
E.; Dudziak, D.J.; Krakowski, R.A.; Pendergrass, J.H.; Tai, A.S. 
(Los'Alamos Scientific Lab. NM). 1978. 
rom 3. one fase on the technology of controlled thermonu- 
état Fe, USA (9 May 1978). 


veins of Gr cgay of Sten power t2 Gs protection 
of hydrogen synfuel by means of an electrothermochemical (hybrid) 
cycle is reported. A helium-cooled hite blanket provides 1500 K 
process heat to a BisOs. 380s/H.S0, thermochemical hybrid cycle 
that produces hydrogen by a 300 K electrolysis. Power for the 
electrolysis step is provided by the conversion of low-temperature 
} oy K) thermal energy ited in the pag gy a portion of 
the fusion blanket. Both fusion reactor blanket design and the 
hybrid process selected for this study are one of a number of systems 
economically assessed. This paper gives results on energy- 
balance and economics, blanket neutronics, blanket design, and 
chemical process design. 


HEALTH AND SAFETY 


(SAND—78-8509) Tritium Research Laboratory safety 
+ report. Wright, D.A. (Sandia Labs., Livermore, CA (USA)). 
MF adh Contract EY-76-C-04-0789. 480p. Dep. NTIS, PC A21/ 
_ Design and +o Lope oe | has _— evolved to keep 
to personnel and radiation releases to the envi- 
ronment as Ge a reasonably achievable. Each pen Mahe will be 
doubly contained in a glove box and will be limited to 10 grams of 
tritium gas. Specially designed solid-hydride storage beds may be 
used to store temporarily up to 25 grams of tritium in the form of 
tritides. To evaluate possible risks to the public or the environment, 
a review of the Sandia Laboratories Livermore (SLL) site was 
at on, Ce ae Se oe ulation, land use, meteo- 
rology, hydrology, on, = logy. The risks and the 
extent of ome to the and vital systems were evaluated for 
flooding, lightning, severe pees ee earthquakes, explosions, and fires. 
All of the natural phenomena and human error accidents were 
considered —— = fithou the extent of potential damage varied. 
However, rather the myriad of specific individual 
ences of A. accident scenario, a worst-case tritium release 
indirectly by an unspecified natural phenomenon or human 
error was evaluated. The maximum credible radiological accident is 
ted to result from the release of the maximum quantity of gas 
one experiment. Thus 10 grams of tritium gas was used in the 
analysis to conservatively estimate the maximum whole-body dose of 
1 rem at the site boundary and a maximum population dose of 600 
man-rem. Accidental release of this amount of tritium implies simul- 
taneous failure of two doubly contained systems, an occurrence 
considered not credible. Nuclear criticality is impossible in this 
facility. Based upon the analyses "em for this report, we 
conclude that the Tritium Research Laboratory can be operated 
without undue risk to employees, the general oes or the environ- 
ment. (ERB) 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 35957 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 35957 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 37188 
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RADIATION SOURCES 


DESIGN AND FABRICATION 


35958 (DP-MS—78-96) Fabrication of **Cf medical sources. 
Lathrop, R.R.; Thompson, G.; Curlee, W.S. (Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (USA). Savannah River Lab.). 1978. 
Contract EY-76-C-09-0001. 6p. (CONF-790336—1). Dep. NTIS, PC 
A02/MF AOl. 

From 22. national symposium for chemical technicians; Na- 
perville, IL, USA (12 Mar 1979). 

Three types of neutron sources are made, i.e., seeds, afterload- 
ing cells, and applicator tubes. All sources are made with a Pd— 
CfzO; cermet wire core with Pt—Ir cladding. The seed has a 0.032 
in. dia and is 0.240 in. long, with an active length of 0.160 in. The 
average content of each seed is 0.4 to 0.5 wg **Cf. The double 
encapsulated afterloading cells are 0.040 in. in dia and 0.705 in. or 
0.905 in. long. The active length is 0.590 in. or 1.20 in. The **Cf 
content can not exceed 5.00 jg in one source. The applicator tube is 
a doubled encapsulated *°*Cf source used in intracavitary treatment. 
This source has a 0.110 in. dia and is 0.905 in. long, and the active 
length is 0.590 in. The **Cf content can not exceed 30 yg. Source 
fabrication, decontamination, leak testing, and seed stacking are 
discussed. (TFD) 


(LA—7764-PR) “te 5 -purpose heat source project, 
space nuclear safety program, and radio terrestrial 
program. report, January 1979. Baker, R.D. wan) oe 
Alamos Scientific Lab., NM (USA)). Apr 1979. Contract W-7405- 
ENG-36. 35p. Dep. NTIS, PC A03/MF AO1. 

The formal monthly report covers the studies related to the 
use of *®PuQO, in radioisotopic power systems carried out for the 
Advanced Systems and Materials Production Division by the Los 
Alamos Scientific Laboratory. The three programs involved are: (1) 
general-purpose heat source development; (2) space nuclear safety; 
and (3) radioisotopic terrestrial safety. 


35960 (LA—7805-PR) General-purpose heat source project, 
space nuclear safety program, and radioisotopic terrestrial safety 
program. Progress report, February 1979. Baker, R.D. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Apr 1979. Contract W-7405- 
ENG-36. 38p. Dep. NTIS, PC A03/MF AO1. 

The formal monthly report covers the studies related to the 
use of #**PuO, in radioisotopic power systems carried out for the 
Advanced Systems and Materials Production Division by the Los 
Alamos Scientific Laboratory. The three programs involved are: (1) 
general-purpose heat source development; (2) space nuclear safety; 
and (3) radioisotopic terrestrial safety. 


ISOTOPIC POWER SUPPLIES 


DESIGN AND FABRICATION 


pe a Effect of heat treatment on the electri- 
cal resistance of photoresist as related to radi econ 4 

generator aging. Johnson, R.T. Jr. (Sandia Labs., Albuquerque 

(USA)). Mar 1979. Contract EY-76-C-04-0789. 20p. Dep Dey NTIS, PC 

A02/MF AO1. 

Photoresist is used in electrical contact definition and process- 
ing in radioisotopic thermoelectric generators. Inadequate removal 
of material during processing could lead to electrical shorting when 
exposed to the high temperature use environment. This effect has 
been simulated through studies of the electrical resistance of thin 
layers of photoresist (Kodak Metal Etch Resist) on glass (Corning 
7052) with tungsten electrodes. Results show that both the photore- 
sist and the glass contribute to the resistance. The glass resistance 
decreases with increasing temperature and becomes significant at 
high temperatures. Annealing studies on the photoresist show that 
the resistance of the photoresist decreases by over five orders of 
magnitude upon annealing to 500°C, with a corresponding decrease 
in activation energy from 0.27 eV (350°C anneal) to 0.10 eV (500°C 
anneal). Time dependent decreases in resistance of the photoresist 
were also measured for up to 8 to 9 days during high temperature 
anneals. Some electrolytic transport of tungsten may occur through 
the photoresist at high temperatures. Results are compared with data 
on thermoelectric generators and show that photoresist could cause 
the electrical aging (voltage degradation) problem observed in some 
generators. 


HYDROGEN 
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35962 Hydrogen as a future energy carrier. — Beaz AG 
presented research DVZ Dtsch. Verkehrs-Ztg.; 32 : No. 52, 
17(May 1978). (in German). 
On 


this year’s Hanover Fair, the Daimler Benz AG intro- 
duced visitors to new research activities some of which are only 
loosely connected with automobile development. The main field of 
research was hydrogen as a ible future energy carrier for auto- 
mobiles, industry, and ho Ids. The state of art is outlined, 
and information is given on specific problems in the different fields 
of application. 


PRODUCTION 
REFER ALSO TO CITATION(S) 35971 


35963 arene ee yg wee ay ex 
ed 118: Ne 6, 5 30.235C1977). itp D Den N NTIS. At2/ MF 


Starting from the physical 
energy source, the main aspects of 
from the stand: int ofthe safety engineering i i 
relevant. hydrogen technology is divided into the subar- 
oan of quedectin, uaa distribution, and use of h 
of these areas is discussed. Production methods 
trolysis, coal gasification, and thermochemical cycles. Storage, di 
tribution, and shipping of gaseous and liquid hydrogen are covered. 
aii dieiemanae 


35964 and transmission of hydrogen. Beghi, 

G. ion, ten cid. Koetslec Tay). Pp 265-283 of Chemical ame a 
WT. Ss New York, 

Company (197 


congress 
; Amsterdam, Netherlands (28 Jun 1976). 
New } vege od invoiving the use of h 
ined. Production methods are reviewed along 


on chemical 


are exam- 
transmis- 


By 

large volume production will be required. Decomposii 
could be made by means of electrolytic poms Se ee 
and/or by thermochemical processes (to be developed). An extende* 
wc of tpdagen ob 0 fost and an anian dante i Gua & Eines 
nee SE Se ee oe ee ee ee 

For the storage and transmission of hydrogen the 
basic technology is already available. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 36064 


35965 Hydrogen production method and its profitableness. 
zon J.F. Chem.-Anlagen Verfahren; No. 10, 130-138(Oct 1978). 


This 4th and last part of the article series describes the 
common methods of hydrogen fi prem nes by water electrolysis and 


coke oven decomposition and compares the costs of both pro- 

duction methods. A possible plant concept for processing hot crude 

coking gas to hydrogen is put forth. Finally, the hydrogen produc- 

tion costs of all and raw materials coming into considera- 

SS Se 
e market. 


35966 Control of light-induced electron transfer reactions by 
micells, Graetzel, M. Nachr. Chem., Tech. Lab.; 26: No. 8, 515- 
517(Aug 1978). (In German). 

The utilization of micelles to prevent thermal backreaction in 
solutions in connection with light energy conversion through pho- 
toredox reactions is explained. A part from the presentation of 
photoionization reactions of anionic micelles in aqueous solutions 
which via hydrated electrons lead to oa of water and 
hence to hydrogen production, intramicellar electron transfer and 
functionalized micelles are described and the increase in efficiency of 
the photoredox process through cooperative effects of such systems 
is illustrated by examples. Further leading steps of the functioning of 
micells by combining redox chromophores with tenside molecules 
for use as quanta storers are indicated. 


35967 Oxygen evolution from — via redox 
Graetzel, M. (Ecole Polytec' Federale, Lausanne, 
). Angew. Chem. Int. Ed. Engl. 1 I No. 11, 860-861(1978). 
The decomposition of water by sunlight is a fascinating 
concept in view of today’s energy debate. Evolution of Or according 
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to 4Ce* + 2H2O — 4Ce* + 4H* 
— 4Ru(bpy)s* + 4H* + O2 could 
Suitable redox catalysts are P + O2 and . 

can be photochemically reoxidized with evolution of 


a first step in this directi 
as aareen 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 35956 


35968 Experimental verification of the mercury—iodine thermo- 
chemical cycle for the production of hydrogen from water, ANL-4. 
Appleman, E.H.; Schreiner, F.; Abraham, B.M. (Ar National 
Lab., IL). pp 851-907 of Hydrogen energy system. Veziroglu, T.N.; 
Seifritz, W. (eds.). New York; Pergamon Press (1978). 

From 2. world hydrogen energy conference; Zurich, Switzer- 
land (21 Aug 1978). 

The thermochemical hydrogen-producing cycle ANL-4 con- 
sists of the reactions: (1) 2NHs + 2KI + 2CO. + 2H:O — 2NH4I 
+ 2KHCOs, (2) 2KHCOs — K2CO; + CO: + HaO, (3) 7+ 2 
NH,I — 2NHs + Hgle + He, (4) Hgl + KaCO*— 2KI + + 
COz + 1/202. The maximum temperature required by the cycle is 
1000°K. The calcination reaction (2) is well-known to take place 
around 475°K and hs been described in the literature. The other 
three reactions have been subjected to experimental verification, and 
yields and reaction rates have been measured. A flow diagram for 
the cycle has been constructed, and an overall practical efficiency of 
28% in terms of AG/sub f/(H2O)/(total heat input) has been estimat- 
ed from the new data. A substantial portion of the total heat input is 
required for the isolation of the ammonium iodide. Our results 
indicate that the cycle should be capable of producing hydrogen 
from water with reasonable efficiency and without requiring heat at 
an unduly high temperature. The cycle should therefore be suitable 
for a practical demonstration of the technical feasibility of thermo- 
chemical hydrogen generation. 


BIOSYNTHESIS AND PHOTOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 36064 


PARTIAL OXIDATION PROCESSES 


35969 Process for the partial oxidation of liquid hydrocarbona- 
ceous fuels. Gettert, H.; Jeck, A.; Werner, D. (to Texaco Develop- 
ment Corp.). US Patent 4,113,445. 12 Sep 1978. Priority date 31 Jan 
1977, German, Federal Republic of (F.R. Germany), 10p 

The reaction zone of a free-flow r ry 
oxidation gas generator is preheated by the complete combustion of 
fuel- gas, supplied by means of a preheat burner, with air at atmos- 
pheric pressure. The preheat burner is replaced by the main 
burner and the heating is continued by the complete combustion of 
the fuel gas and air at atmospheric pressure. The main burner is then 
made pressure tight to the reaction zone, and the heating is contin- 
ued. When the temperature of the reaction zone reaches the tem- 
perature for ignition of the autothermal partial oxidation reaction of 
the liquid hydrocarbonaceous fuel and free-oxygen containing gas in 
the presence of a temperature moderator, fuel gas and air are cut-off, 
and are respectively replaced by a stream of liquid hydrocarbona- 
ceous fuel, optionally in admixture with a temperature moderator. 
After ignition, the partial oxidation reaction takes place in the 
reaction zone, and the gas generator is brought up to operating 
pressure. In the event of temporary shut down of the gas generator, 
the streams of liquid hydrocarbonaceous fuel, steam, and free- 
oxygen containing gas are shut-off and a stand by temperature may 
be. maintained in the reaction zone to allow quick start-up by 
switching the feedstreams to the main burner back to fuel gas and 
air. 


STORAGE 
REFER ALSO TO CITATION(S) 35963, 35964 


CHEMISORPTION 


35970 (BNL—25264) Bulk hydrogen storage: engineering-scale 
tests. Rosso, M.J.; Strickland, G. (Brookhaven National Lab., Upton, 
NY (USA)). 1978. Contract EY-76-C-02-0016. 9p. Dep. NTIS, PC 
A02/MF A0O1. 
Two engineering problems that require solving in the bulk 
storage of hydrogen in the form of metal hydrides are discussed. One 
roblem, which has been shown to cause bulging and in some cases 
ailure of the container walls, is caused by the expansion of the alloy 
as the hydrogen is absorbed. One alternative solution to this problem 
may be to limit the height of the bed by having the hydride inside 
small-diameter tubes. The ex ing material can then rise to the 
free surface. The other problem is related to the inherently poor 
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Saree cnntestivtey in Sant Sots of Ooo match. Tia & 0 cont ef 
the inter-particle contact resistances to heat flow. A program to 
improve bed’s thermal conductivity by small amounts of high- 
conductivity materials will be initiated. (LK) 


TRANSPORT 


REFER ALSO TO CITATION(S) 35964, 37269 


INDUSTRIAL AND COMMERCIAL USE 
REFER ALSO TO CITATION(S) 35963 


35971 Hydrogen as raw material for the chemical and metallurgi- 
cal industry. Hedden, K. (Univ., Karlsruhe, Germany). pp 247-264 of 
Chemical ineering in a changing world. Koetsier, W.T. (ed.). 
New York, ; Elsevier Scientific Publishing Company (1976). 

From Plenary sessions of the first world congress on chemical 

ing; Amsterdam, Netherlands (28 Jun 1976). 

About 20 Mt/y of hydrogen are used in chemical, petroleum 
refining, and metallurgical industries. The main hydrogen consuming 
eee ee ee It can be expected that the use of 

drogen will increase at least for the production of ammonia, for 
hydrocracking of gas oils, hydrogenation of heavy fuel oils and of 
solid fuels, and for the direct reduction of iron ore. Possible routes of 
development of these processes which consume hydrogen or hydro- 
gen/carbon monoxide-mixtures are discussed under the assumption 
that natural gas and oil become short, so that the prices of fossil fuels 
will increase, while hydrogen can be supplied from other sources. 


PROPERTIES 


Turbulent burning of nearly limiting mixtures of hydrogen. 

v, V.P.; Severin, E.S. (Inst. of Chemical Physics, Moscow, 
a. Dokl. Phys. Chem. (Engl. Transl.); 239: No. 1-3, 208-210(Mar 
1978). 

Translated from Dokl. Akad. Nauk SSSR; 239: No. 1, 123- 
125(Mar 1978). 

Turbulent burning velocities of nearly limiting mixtures of 
hydrogen were determined. The turbulent burning velocities of rich 
hydrogen—air mixtures either increase only slightly with increasing 
= velocity of the mixture or practically coincide with the 

inar burning velocity for a mixture with a = 0.16. In the case of 
poor hydrogen—air mixtures, the turbulent burning velocity in- 
creases deulleente with ae pulsation velocities of the mix- 
ture, reaching maximum values 8 to 10 times greater than the 
velocity of a laminar flame. For a mixture with the air-excess factor 
a = 5.6, the laminar velocity is one-sixth to one-eighth of that in the 
case of rich mixtures (a = 0.16 and a = 0.17). However, when the 
pulsation velocity is 2 m/sec, the turbulent burning velocity is higher 
than in the case of the mixture with a = 0.16 and close to the value 
of the burning velocity of the mixture with a = 0.17. (LK) 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 36945 


HYDROCARBON FUELS 
REFER ALSO TO CITATION(S) 36632 


CHEMICAL SYNTHESIS 


35973 (FE—2276-18) Development studies on selected conver- 
sion of synthesis gas from coal to high octane gasoline. Quarterly 
report, December 1977, Brennan, J.A. (Mobil Research and 
Development Corp., Paulsboro, NJ (USA)). Jan 1978. Contract EX- 
716-C-01-2276. 70p. Dep. NTIS, PC A04/MF AO1. 

Hydrogenative regeneration procedures have been studied for 
catalysts SG-B-3 and SGF-B-1 in the micro reactor and the fluid- 
bed, bench-scale units, respectively. Initial data with catalyst SGF- 
A-3 in the bench-scale unit are aes. About three weeks of 
continuous, trouble-free operation with this catalyst have been com- 

leted and the catalyst appears physically stable. The relationship 
Ceoween single pass and total conversion, the extent of the water-gas 
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shift reaction and the product selectivity for catalysts SGF-A-2 and 
SGF-B-1 have been defined. Mobil’s proprietary catalyst program 
has provided two additional developmental catalysts for process 
studies in the DOE contract. 


Gas-phase copmamuenls oe chemistry. Mechanism and ener- 
gies of methane formation of (CO);sMnCHs. 
Stevens, A.E.; Beauchamp, J.L. tCalifcpnte Inst. of Tech., Pasade- 
na). J. Am. Chem. Soc.; 101. No. 1, 245-246(3 Jan 1979). 

Reaction of a variety of proton donors BH* with (CO)s- 
MnCHs can follow two reaction paths depending upon the proton 
affinity (PA) of B. BH* + (CO}- MnCH, — (CO)sMn* + CH, +B 
or nner + B. The conjugate acid (2) is observed only 

with bases whose PA is substantially below those which yield the 
product (CO)s-Mn* as an abundant ion. Significant features of the 
mechanisms and energetics of methane formation are reviewed. 
These data are consistent with two reactive sites on (CO)sMnCHs. 
Authors ean that protonation of the manganese complex bond 
leads to formation of methane with little or no activation barrier. 


PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 35991, 35992, 36054, 36059, 
36060, 36061, 36062, 36960, 37531 


35975 (CONF-790512—11) Waste and biomass as energy re- 
sources. Klass, D.L. (Institute of Gas Technology, Chicago, IL 
(USA)). 1979. Contract EY-76-C-02-2907. 15p. . NTIS, PC 
A02/MF AO1. 

From 14. world gas conference; Toronto, Canada (27 May 
1979). 

Organic fuels can be manufactured by converting major 
sources of continuously renewable nonfossil carbon to synfuels that 
are interchangeable with, or can be substituted for, natural gas and 
petroleum-derived fuels. Promising sources of this carbon are waste 
materials, such as urban refuse, and biomass produced from solar 
energy by photosynthesis. The development of this concept is pre- 
sented in this paper. The broad scope of the technology and its 

tential impact on energy =—— are reviewed. The renewable 
scm of both wastes and biomass makes them valuable natural 
resources that inevitably will be fully developed and commercialized 


as sources of energy-intensive products and synfuels. The ba ae 
availability of organic fuels will permit the conservation of valuable 
fossil fuel reserves, and, as time passes, offer a long-term solution to 
independence from foreign energy supplies and fossil fuel depletion. 


35976 (SERI/TR—33-151) Process designs and cost estimates 
for a medium Btu gasification plant using a wood feedstock. Desro- 
siers, R.E. (Solar Energy Research Inst., Golden, CO (USA)). Feb 
At Contract EG-77-C-01-4042. 6lp. Dep. NTIS, PC A04/MF 
AOl. 

A gasification plant to effect the conversion of wood to 
medium-Btu gas has been designed. The Purox gasifier and associat- 
ed equipment were selected as a prototype, since this system is 
nearer to commercialization than others considered. The object of 
the study was to determine the cost of those processing steps 
common to all gasification schemes and to identify specific research 
areas. A detailed flowsheet and mass-balance are presented. Capital 
investment statements for three plant sizes (400, 800, 1,600 oven-dry 
tons per day) are included along with manufacturing costs for each 
of these plants at three feedstock rices: $10, $20, $30 per green ton 
(or $20, $40, $60 per dry ton). The design incorporates a front-end 
handling system, package cryogenic oxygen plant, the Purox gasi- 
fier, a gas-cleaning train consisting of a spray scrubber, ionizing wet 
scrubber, and condenser, and a wastewater treatment facility includ- 
ing a cooling tower and a package activated sludge unit. Cost figures 
for package units were obtained from sup = and used for the 
oxygen and wastewater treatment plants. The gasifier is fed with 
wood chips at 20% moisture (wet basis). For each pound of wood, 
0.32 lb of oxygen are required, and 1.11 lb of gas are produced. The 
heating value of the gas product is 300 Btu/scf. For each Btu of 
energy input (feed + process energy) to the plant, 0.91 Btu exists 
with the product gas. Total capital investments required for the 
plants considered are $9, $15, and $24 million (1978) respectively. In 
each case, the oxygen plant represents about 50% of the total 
investment. For feedstock prices from $10 to $30 per green ton 
($1.11 to $3.33 per MM Btu), break-even costs of fuel gas range from 
$3 to $7 per MM Btu. At $30/ton, the feedstock cost represents 
approximately 72% of the total product cost for the largest plant 
size; at $10/ton, it represents only 47% of product cost. 


35977 Pyrolytic recovery of raw materials from special wastes. 
Collin, G.; Grigoleit, G. (Pipeline Engineering Gesellschaft fuer 
Planung, Bau- und Betriebsueberwachung von Fernleitungen 
m.b.H., Essen (Germany, F.R.). Bereich Korrosionsschutz und 
Starkstrom); Bracker, G.P. (GMU-Gesellschaft fuer 
Materialrueckgewinnung und Umweltschutz, Essen (Germany, 
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F.R.)). Chem.-Ing.-Tech.; 50: No. 11, 836-841(Nov 1978). (In 
German). 


The pyrolytic techniques developed especially for producing 
smelting coke from coal and in petroleum refining can be applied to 
the thermal decomposition of waste materials having a high organic 
content. Fluidized bed reactors and kilns are particularly 
suitable as universally applicable pyrolysis units for continuous oper- 
ation. Highly aromatic pyrolysis oils for use as chemical raw materi- 
al, heating gases for the autothermic operation of the pyrolysis unit, 
and carbon and solids containing nonferrous metals are obtained 
from plastics waste, used tires, old cable, shredder wastes, and acid 
resins at reactor of about 700°C. Largescale applicabil- 
ity and economics of the process have yet to be proved. 


35978 Apparaturs for manufacturing —— "on ee 
wastes. Besler, H. (to Deutsches Patentamt, M 
F.R.)). - mieaad s Patent 2,535,756/A/. 24 "eb 19 or. 24p. Germany, 


The cylindrical tank, inclined with respect 
line, is destined to produce biogas (e.g. methane) and fish quality 
fertilizer from organic waste (biological putrefaction). In order to 
increase the efficiency of the plant an agitator is placed within the 
tank, continously stirring the contents and thus enting formation 
of a floating layer. The inclination of the tank is continously adjust- 
able and its wall may additionally be heated. 


35979 Capes: yreteds nce, Se. ie. Sas sae 
Research and Development Administration, Washington, DC). pp 
320-324 of Present status and research needs in energy recovery 
from wastes. Matula, R.A. (ed.). New York, NY; American Society 
of Mechanical Engineers (1977). 
From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 
A brief review is given of ERDA programs on the 
of pyrolysis products. Pyrolysis chars, oils, and gases have 
potential uses as fuels or chemical feedstocks. (JSR) 


35980 ser perspective on research needs in energy recovery 
from wastes. We L.S. (Leonard S. Wegman Co., Inc., New 
York, NY)" pp 325- 330 of Present status and research needs in 
energy recovery from wastes. Matula, R.A. (ed.). New York, NY; 
American Society of Mechanical Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

To make energy recovery from wastes attractive to the user 
research other than the traditional approaches of technology feasibil- 
ity and mechanical development is needed. Research and 
ment aspects are identified in the areas of cost p took and 
future environmental criteria, pollution measurements, spray water 
conditioning towers, bacteria and virus control, and — genera- 
tion from pyrolysis-gas driven engines or turbines. (JSR) 


ALCOHOL FUELS 


CHEMICAL SYNTHESIS 


35981 Production of substitute natural gas. Stroud, H.J.F.; Tart, 
K.R. (to British Gas Corp.). US Patent 4,133,825. 9 Jan 1979. 
Priority date 21 May 1976, United Kingdom of Great Britain and 
Northern Ireland (UK), 8p. 

Synthesis gases containing carbon monoxide, e.g., above 40% 
volume, and hydrogen are methanated to produce substitute natural 
gas, after CO. removal, wherein the synthesis gas is simultaneously 
saturated with water, further heated and divided into first and 
second feed gas streams. The first feed gas stream is catalytically 
methanated at a temperature of from 250 to 550°C, and the reaction 
product mixed with said second feed gas stream. The mixture is 
methanated over a second catalyst at a temperature of from 250 to 
550°C and the product is divided into a second product gas stream 
and a recycle gas stream and the recycle gas stream is admixed with 
the first feed gas stream, prior to the first catalytic methanation. The 
second product gas stream is subjected to a carbon dioxide removal 
process to produce SNG. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 35975, 36060 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 35975, 36734, 36735, 36736, 
36937, 36938, 36939, 36961, 36962, 36965, 36966, 36969, 36970, 
36971, 36972, 36974, 36976, 37327, 37328, 37329, 37331 
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35982 (DOE/TIC—10022) Energy from urban wastes: report on 
discussion. Ni 


— Group .E. (Mathematica ed 
h, Princeton, NJ (USA)). 10 Nov os Contract EV-7 
01-6388. 42p. Dep. NTIS, PC A03/MF AOl1 


This | pore nap i seer mh a qualitative assessment a ~ 
dimensions o! concerning the poten’ 
urban-waste legheuiean. It was generally agreed that energy pro- 
duction from urban wastes is technically ee ee 
situations, commercially viable, but that is unlikely that the resource 
Sasson to the pomunepsisiiontion oF an) 


overtime ws experience wth production systems gained Potential 
—— policies that received expressions of support include 
long-term sales commitments, grandfather clauses in new environ- 
mental laws, and le aid to municipalities. However, there was 
little indication of ei the need for or the desirability of npc 
direct government action in this area. In participants’ 
seemed to agree with the criticality assessments made Slovideuy tw = 
DOE. The only major additional consideration was the potential 
benefits and conflicts involved in the relationship between recycling 
and energy use of urban wastes. There was also marked disagree- 
ment between participants and DOE about the relative i 
of safety regulations. They were not generally aware of any such 
regulations that would have a major impact on their business. 


35983 Present status and research needs in energy recovery from 
wastes. Matula, R.A. (ed.). New York, NY; American Society of 
Mechanical Engineers (1977). 451p. (CONF- -7609197—). 
From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 
The proceedings contain 32 papers and eight session summar- 
resented at the conference. Session topics include emissions and 
es ution control in municipal-scale incinerators, corrosion in waste 
ired systems, waste separation and preprocessing, practical operat- 
roblems of energy recovery from municipal wastes, juction 
P els from waste characterization and properties industrial 
ca anticipated trends and needs in industrial waste utilization, 
and experience with energy release characteristics and controls. The 
session summaries included an identification of research needs in that 
area. Selected papers are indexed separately. 


35984 Proceedings document for wood seminar 3: a con- 

educational program of the Wood Energy Camden, 
ME; Wood Energy Tawi Institute _* 418p. (CONF-7804118—). The 
Publisher, Box 

From 3. wood ae ae Madison, WI, USA (3 Apr 
1978). 

Background papers for the wood heating seminar are com- 
piled. These include discussion of air-pollution potential of wood 
stoves, standards for wood stoves, insurance aspects, services of 
various laboratories and their testing programs for woodburning 
appliances, Underwriters Laboratories standards for woodburning 
appliances, a review by the Consumer Product ry! Commission 
on feasibility of industry self-regulation or need for federal regula- 
tions on wood burning ny national voluntary accreditation 
program, development of biomass energy program, and economics 
of using wood space heaters in the home. SusRy 


35985 Method and equipment to manufacture of a fuel. Hood, P. 
(to Refuse Derived Fuels Ltd., London (UK); Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,658,778/A/. 
14 Jul 1977. 37p. (In German). 

Solid organic waste is sorted, und and com; 
rotating drum for 1/2 to 2 days to a with about 15 to 20° * 
water content and a heat value of at least 3000 kcal/kg relative to 
the dry mass. Sewage sludge, hydrocarbon oils, solids, and pool-like 
fuel can be mixed with the composted waste. The composted prod- 
uct can be combusted in a steam generating plant furnace. 


35986 Energy recovery from solid waste: looking through a dark 
furnace slowly. Alter, H. (National Center for Resource Recovery, 
Inc., Washington, DC). pp 9-22 of Present status and research needs 
in energy recovery from wastes. Matula, R.A. (ed.). New York, NY; 
American Society of Mechanical Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

The efficiency and cost of resource recovery systems are used 
as examples to illustrate the confusion, complexity, and uncertainty 
surrounding this field. It is believed that these two factors, plus the 
market specifications for the final energy product, are the three most 
important factors in choosing an energy recovery process. The rate 
of implementation of resource recovery is likely to be determined by 
the number of plants built and operating. That is, cities are more 
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Sits 00 Snptement aenovery eiban. snd otuy. eer cites Lave Pome 
energy recovery from solid wastes is to become the normal and 


usual alternative to burying, and a contribution to the energy needs 
of society, the bases for technical and cost decision making must be 
strengthened and broadened. 


> oat ee eee ee eeny 
R.A. (ed.). New York, NY; American Society of Mechanical Engi- 
neers (1977). 
From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA. (19 Sep 1976). 
The Ames Solid Waste Recovery System is described. The 
research currently being conducted on the system is discussed. It is 
recommended that research 


gt gee agp bi head ganda 
Sb ee ee ee ee tees oe 

RDF Samy, nee: Sina Se eee sammie aes 
to reduce uncertainty in the design and aanuee of dais 
Steg 


Practical operating 
Zan win aes si bution Engmecring, fac. Wind- 
sor, CT). 248-250 of Present status and research needs in energy 
recovery wastes. Matula, R.A. (ed.). New York, NY; American 
Society of Mechanical Engineers (1977). 

From Conference on tt status and research needs in 

— recovery from wastes; Oxford, OH, USA (19 Sep hong 

The research and development needs in the practical oper 
er OsR aney recovery systems from municipal cuilanaaptaheies- 


Quality and characteristics of steam from wastes. 
R.E. (Foster Wheeler Energy Corp., Livingston, NJ). 
255-269 of Present status and research needs in energy recovery 
ed meeent (ed.). New York, NY; American Society 
of Mechanical Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep = 
Waste is a fuel characterized by physical and chemical p 
ection sammamhees lan Resell Gaon ood Teel focke, tak i enctalety 
oe a Se ae. oo assesses the 

and characteristics of the energy output from steam systems 
Eel chaos eee oak coe uch an assessment is intended 
to be useful in evaluating various waste-firing methods, combined 
firing systems for various energy systems, and also other thermal 
processes. 


35990 Problems with -_ temperature incinerator gases in the 
superheater area. Stabenow, G. (UOP, Inc., Stroudsburg, PA). pp 
270-278 of Present status and ‘research needs in energy recovery 
from wastes. Matula, R.A. (ed.). New York, NY; American Society 
of Mechanical Engineers (1977). 
From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 
~. paper discusses advanced ne cs a 
integrally ——~ steam generators. problems causes 0! 
corrosion in perheater section of modern incinerator boilers 
are analyzed and recommendations are made to minimize and possi- 
bly eliminate altogether the problems described, which are in many 
cases simple and not difficult to correct. 


35991 Role of energy markets in influencing system design. 
Dvirka, M. (W.F. Consulich Associates, Woodbury, NY). pp 279- 
296 of Present status and research needs in energy recovery from 
wastes. Matula, R.A. (ed.). New York, NY; American Society of 
Mechanical Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

Resourcee recovery from municipal refuse can have many 
forms, ranging from sourc separation of materials, mechanical proc- 
essing and separation, direct conversion to energy by combustion 
processes, to conversion of raw refuse to various types of fuels, 
which in turn are converted to energy by secondary combustion 
systems. A particular resource recovery system may satisfy the 
requirements of a specific remote site within a relatively remote 
metropolitan area, yet the same system may not be acceptable or 
economically justifiable in a densely populated section of a city. 
Given these constrictions, an evaluation must be made of the various 
energy recovery systems as self-contained processes, emphasizing 
their relative thermal conversion efficiencies and cost of effective- 
ness, adjusted to raw refuse or refuse derived fuel preparation and 
haul costs, recoverable materials haul costs, and energy distribution 
costs as compared to commodities and energy markets. 


35992 Production of fuels from waste. Young, K.W. (Union 
Carbide Corp., Tonawanda, NY). pp 298-299 of Present status and 
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research needs in energy recovery from wastes. Matula, R.A. (ed.). 
New York, NY; American Society of Mechanical Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

Overall research requirements in the production of fuels from 
waste can be summarized as follows: comprehensive operating expe- 
rience with the new technologies to determine real lormance and 
economics, optimizations of these technologies following compre- 
hensive operating experience, and evaluations of risk to both suppli- 
ers and users. (JSR) 


35993 Refuse derived fuel (RDF). Russell, S.H. (Henningson, 
Durham and Richardson, Inc., Omaha, NE). y Ragan of Present 
status and research needs in energy recovery from wastes. Matula, 
R.A. (ed.). New York, NY; American Society of Mechanical Engi- 
neers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

Taken literally, refuse derived fuel means any fuel derived 
from refuse including shredded fuel, pyrolysis gas and oil, landfill 
gas, etc. However, RDF in this paper is defined as that fraction of 
municipal solid waste composed mainly of cellulose and petroleum 
derivatives, whether mixed with other non-combustibles in its unpro- 
cessed form, or in its various processed forms. The paper discusses 
the direct combustion of this fraction in a steam generator. 


35994 Densified refuse derived fuels: an alternative concept. 
Wiles, C.C. (EPA-SHWRD, Cincinnati, OH). pp 315-319 of Present 
status and research needs in energy recovery from wastes. Matula, 
R.A. (ed.). New York, NY; American Society of Mechanical Engi- 
neers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

The paper discusses an alternative concept to fluff refuse 
derived fuels (RDF). This concept involves the use of densified 
forms of RDF (d-RDF) as a substitute fuel with coal in smaller 
utility, institutional, and commercial-type boilers. Basically, process- 
ing of the municipal solid waste (MSW) for near. d-RDF 
involves primary , air a , secondary shredding of 
the light fraction, and densificatio cation may be by pelletiz- 
ing, briquetting, or extrusion. While processing steps may change for 
specific reasons, the fraction of the MSW to a eventually densified 
will be the shredded organic fraction, cleaned of glass, metals, grit, 
and abrasive materials to the extent possible within technical and 
cost constraints. 


35995 Characterization and properties of industrial wastes. John- 
son, H. (General Motors Technical Center, Warren, MI). pp 32, 333 
of Present status and research needs in energy recovery from wastes. 
Matula, R.A. (ed.). New York, NY; American Society of Mechani- 
cal Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

The problem identified with the combustion of industrial 
wastes are, in general, the same as those identified for municipal 
solid wastes: oP server form, combustion temperature, off-gases pro- 
duced, ash generated, and heat value. S ic research needs were 
delineated. (JSR) 


35996 Industrial waste characterization state-of-the-art review. 
Ottinger, R.S. (TRW Systems and Energy, McLean, VA). pp 334- 
336 of Present status and research needs in energy recovery from 
wastes. Matula, R.A. stn New York, NY; American Society of 
Mechanical Engineers (19 

From Conference m3 present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

Methodologies for characterizing industrial wastes with re- 
spect to physical form, temperature range required for destruction, 
i ee ashes, and heating value are described in general terms. 


35997 Anticipated trends and needs in industrial waste utiliza- 
tion. Bruestle, G.O. (Proctor and Gamble Co., Cincinnati, OH); 
Beltz, P.R. pp 339-341 of Present status and research needs in energy 
recovery from wastes. Matula, R.A. i ). New York, NY; American 
Society of Mechanical Engineers (197 

From Conference on present a and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

Research needs in industrial waste utilization were tabulated 
in order of priority. (JSR) 


35998 Prospects of energy recovery from the incineration of 
chemical plant wastes. Novak, R.G.; Cudahy, J.J. (Hydroscience 
Environmental Systems, Knoxville, TN). pp 365-370 of Present 
status and research needs in energy recovery from wastes. Matula, 
R.A. Cn York, NY; American Society of Mechanical Engi- 
neers 
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widespread, although certain industries _— lam 
paper have practiced ener, 


wastes and proposes a 
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Combustion and heat recovery from materials. 
fore W. (John Zink Process Tulsa, OK). get 
Present status and research in energy recovery 
Matula, R.A. (ed.). New York, NY; Amesnan Sociey of Mechani. 
cal Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 
This paper presents a continuous combustion and heat recov- 
ery process applicable to most waste plastics, but designed primarily 
for atactic polypropylene. Emphasis is given to atatic pol 
pst f, wp ted bed - ean well the 
disposed of, and prob! presents ly cover 
of problems one is likely to encounter with an’ ic. 
process involves a tw Rage eye system, steam 
by means of a waste heat % 
Kiar 0 weal soviow of the gouuulinn ane 
process is discussed in detail. 


ingson, H.E. (Combustion 

381-396 of Present status research 

from wastes. Matula, R.A. sy New Y: 

of Mechanical Engineers (1977) 
From Conference on present 

eT ee ae 
Air pollution control legislation and i 

ics in the relatively recent past have led i 

and experimenting with substitute fuel sources. 

ated with these substitutes include inherent combustion problems, 
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an experience base has to be 

potentially valuable waste streams. 

ences from two specific i i 
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36001 Overcoming obstacles 
wastes. Kleinau, J.H. Scopchent isu iee tak Oak Brook, IL). pp 
397-413 of Present status and research needs in energy recovery 
from wastes. Matula, R.A. (ed.). New York, NY; American Society 
of Mechanical Engineers (1977). 
From Conference on present status and research needs 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 
The i 


: vailability, i 
nomics of energy recovery, and technical 
problems discussed include combustion 
materials handling. (JSR) 


36002 Energy release characteristics and controls. 

(Gilbert Associates, Inc., Reading, PA); Hasselriis, F.C. pp 415-424 
of Present status and research needs nea eeorery Soe ae. 
Matula, R.A. (ed.). New York, NY; Society of Mechani- 
cal Engineers (1977). 


As the result of a panel discussion among those 
ee cate ef aah cadet naniien ot aa 


— oa ‘avelionting to Lor ae 
tems, and invoeed he Saar 
volved, sree gem and 

energy release characteristics o' iets and sovicigal Walnie and 
controlling the combustion were identified. en 


36003 Remarks on "combustion 
ginia Univ., Morgantown). pp 425-433 aan 
needs in energy recovery 


wastes. Matula, R.A. (ed.). New 
York, NY; American Society of Mechanical Engineers (1977). 
status 
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Some illustrations are cited to show how the theory of 


operator of combustion equipment. The theoretician needs to be 
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eived USE) the problems of waste combustion are to be 
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HYDRO ENERGY 


REFER ALSO TO CITATION(S) 36631 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 36724 


36004 Regulating the Tana River. Piesold, D.D.A. (Water- 
meyer, Legge, Piesold and Uhimann). Consult. Eng. (London); 42: 
No. 10, 45, 47-48(Oct 1978). 

The article explains why the Masinga site was chosen for 
development and also the exploratory work needed up to the letting 
of the main contract. Design of the upper reservoir and power 
system investigations are also discussed. 


SITE GEOLOGY AND METEOROLOGY 


REFER ALSO TO CITATION(S) 36004, 36006, 36007, 36545 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 36545 


36005 (IDO—10076, pp 109-121) Bulb turbines. Haddad, C. 
—— Atlantic, Inc., New York, NY). ~—— 

From Midwest regional conference; t Lansing, MI, USA 
(23 May 1978). 


The design, development, operation, and economic advan- 
tages of bulb-unit type hydraulic turbines and their use throughout 
the world are discussed. (LCL) 


36006 60 years of Soviet hydropower. Borovoi, A.A. (USSR 
National Committee on Large Dams, Moscow); Michailov, L.P. Int. 
Water Power Dam Constr.; 31: No. 3, 21-25, 28-29(Mar 1979). 

Water power has always played a substantia, part in the 
development of the USSR, particularly in the electrification of the 
country’s ees. industry. Apart from the need for electrical 
power, the industrial edeabviates has been strengthened by im- 
provem-nts in navigation, agriculture, flood control, and water 
management brought about by the USSR’s continuing water man- 
agement programme. 


36007 New Zealand's Rangipo project. Kennedy, H.J.F. (Minis- 
try of Works and Development, Wellington North, New Zealand). 
Int. Water Power Dam Constr.; 31: No. 3, 45-46(Mar 1979). 

New Zealand’s second underground powerhouse, to have an 
installed capacity of 120 MW, is now under construction in the 
centre of North Island. A general description of the scheme is given, 
as = as details of electrical and mechanical equipment to be 
installed. 


36008 Fully automatic run-of-riv: er stations. Kramer, R. 
(Stadtwerke Ulm (Germany, F.R.)); Gerling, L. agg xm Elek- 
tricitaets-Gesellschaft AEG Telefunken, Frankfurt am Main (Ger- 
many, F.R.). Fachbereich Sesediiidinweadeitan g). 
Elektrizitaetswirtschaft; 77: No. 24, 841-844(Nov 1978). (In German). 

The complete automation of run-of-river power stations with 
the aid of a process computer for digital regulation, control, supervi- 
sion and recording of operation is described by the authors using the 
example of the Donaustetten and Boefinger Halde run-of-river 
power station. 


supervises and controls large hydro- 
Alabama, U.S.A. Twi a R. (National Semi- 
, Santa Clara, CA Aocom g lektrizitaetswirtschaft; 
77: No. 24, 817-848(Nov 1978). (In German 
The article describes the use of a eS with 
the aid of which it is possible to achieve remote control of the 
hydroelectric power station comprising four 17-MW units from a 
control room at a distance of 150 km. 
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36010 Designing hydro to save space and money. 
Jadaun, Y.S. (Hydro-Electr rg odd Uttar Pradesh, India). 
Int. Water Power Dam Constr.; W: No. 11, 37-42(Nov 1978). 

The new layout designs introduced by the author are shown 
to be better adapted to site conditions and promise considerable 
space economy and cost savings, at the same time offering identical 
operational flexibility and similar maintenance facilities to those 
available in conventional arrangements. 

36011 Water hammer calculation and the security of hydraulic 
installations. Nemet, A. Escher Wyss News; 51: No. 1, 20-26(1978). 

The fundamentals of the HNT (Hydraulic Network Tran- 
sients) program system were previously explained. By means of a 
few examples it is shown when and how the security of hydraulic 
installations can be enhanced by calculation of transient processes. 


36012 Hydraulic forces acting on the upstream and downstream 
pipelines and the casing of butterfly valves during closing. Grein, H.; 
Osterwalder, J. Escher Wyss News; $1: No. 1, 27-32(1978). 

From ASCE-IAHR-ASME joint symposium on design and 
operation of fluid machinery; Ft. Collins, CO, USA (Jun 1978). 

Information is given on forces acting on the valve disc, the 
casing and the upstream and downstream pipelines for butterfly 
valves with lenticular valve discs, installed as shut-off organs in the 
penstock of hydraulic power stations. The forces on the valve disc 
are determined by comparing the moments acting on two geometri- 
cally similar discs whose centres of rotation have different eccentric- 
ities. The force on the pipeline results from the pressure distribution 
on theinside of the pipe wall, and can be determined by suitable 
integration over various lengths of pipeline. Finally, the balance of 
the forces parallel and perpendicular to the pipeline axis is checked 
by the equations for the rate of change of momentum. 


36013 Fatigue cracking in stay vanes of large Francis turbines. 
Grein, H.; Staehle, M. Escher Wyss News; 51: No. 1, 33-37(1978). 

Vibrations due to Karman vortex shedding may cause fatigue 
cracking in the stay vanes of large turbines. The hydrodynamic and 
mechanical aspects of this vibration phenomenon are discussed, 
together with steps against fatigue paso me Repair and modification 
of failed vanes are described, and suggestions for the design of 
vibration-resistant structures put forward. An example of failed 
cascades with suitable repair and ification is given. 


ECONOMICS AND MANAGEMENT 
REFER ALSO TO CITATION(S) 36732 


36014 Aggregating electric 
power plants in a structural 


systems with hydroelectric 
analysis. Dolgov, P.P.; Danilin, O.E. 
(Leningrad Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; 
No. 8, 100-103(Aug 1978). (In Russian). 
Methodical principles of economic analysis and selection of 


optimal solutions are pro; . They are based on the method of 
aggregating variables at different levels of the hierarchical structure 
of power systems. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 37306 


36015 Designing hydro switchyards to save space and money 
Jadaun, Y.S. Int Water Power Dam Constr.; 30: No. 11, 37-42(Nov 
1978). 

New layour designs for hydro electric plant switchyards 
which promise economy of and associated cost savings with- 
out reducing operational flexibility or safety are described. 


36016 Estimating hydro powerhouse crane capacity. Gordon, 
J.L. (Montreal | Co, Que). Int. Water Power Dam Constr.; #0: No. 
11, 25-26(Nov 1978). 

Formulae for determination of generator rotor weight based 
on rating, speed and inertia are developed, for rotors with speeds in 
excess of 90 rev/min. 


36017 Calculation of natural vibrations of sectorial plates of 
variable thickness. Gorelov, D.N.; Guseva, L.A. Probl. Prochnosti; 
No. 8, 89-92(Aug 1978). (In Russian). 

An effective algorithm is presented for the calculation of 
natural frequencies and forms of vibrations of sectorial plates in a 
vacuum. It is based on a method earlier for the calculation 
of the vibrations of the blades of axial hydraulic turbines, in which 
the blade was modeled by a sectorial plate of variable thickness. 
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36018 In of fatigue strength of flange joints of hydrau- 
lic turbine rotors. Pavlov, P.A.; + 4 A.U.; Isaev, G.V.; Selyukov, 
V.N. (Leningrad Polytech Inst, USSR). Probl. Prochnosti: No. 7, 11- 
16(Jul 1978). (In Russian). 

An experimental method of determination of cyclic strength 
of bolted flange joints of hydraulic turbine shaft models is described. 
A method of theoretical calculation, according to different criteria 
of fatigue strength, of both the shaft model in the boundary section 
at the transition to the flange, and of the bolts with which the shaft 
flanges are fastened, is presented. 


36019 Hydraulic turbines with the trade mark of the Leningrad 
Metal Works for export. Gal'perin, M.I.; Turnyanskii, G.M. (Lenin- 
| we Met Plant, Turb En ng Prod Assoc, USSR). 
ner nie; No. 6, 46-47(1978). (In Russian). 
A brief survey of the hydraulic turbines exported by the 
Leningrad Metal Works to various countries is presented. These 
— have proved equal to or better than those manufactured 
elsewhere. 


36020 Hydrodynamic profiling of the blade system of radial-axial 
and rotary-blade hydraulic turbines in vortex flow, taking account of 
the finite number of blades. Zhukovskii, M.I.; Golovachev, Yu.P. 
(Leningrad — Met Plant, Turb Eng Prod Assoc, USSR). 
Energ troenie; No. 6, 4-6(1978). (In Russian). 

A method of hydrodynamic, vortex-flow profiling of rotor 
blades of radial-axial and rotary-blade hydraulic turbines, taking 
account of the finite number of blades, is presented. An example of 
calculatioon with the aid of a computer is given. The method is 
programmed in FORTRAN-4 language. 


36021 New test facilities in the hydraulic turbomachinery labora- 
tory. Hoeller, H.K.; Bachmann, P.; Becke, L.; Schnaufer, M. Escher 
Wyss News; 51: No. 1, 3-19(1978). 

The great importance of model tests in the development of 
hydraulic turbomachinery is discussed. In 1973 a comprehensive 
account was given of these testing facilities. Since then the existing 
test installations and instrumentation have been further extended and 
improved. Special attention has been given to the usual measure- 
ments of the hydraulic characteristics, with a view to rationalizing 
the test procedure and exact measurement. By putting into service an 
optimally suited laboratory computer system with software, allow- 
ance has been made for the steadily growing number of model 
measurements of static and dynamic forces and moments on individ- 
ual machine components, so that these can be dimensioned for 
reliability and o pene safety, as well as plotting the dynamic 
pressure fields. The various new equipments in the hydraulic labora- 
tory are described. This information is for readers interested in 
model testing for whose machines development or acceptance tests 
on model machines are carried out in laboratories using up-to-date 
techniques. 








SOLAR ENERGY 


REFER ALSO TO CITATION(S) 36117, 36631 


36022 (ANL—79-16) Solar energy program. Annual report, 
1978. (Ar, ENG 3. National Lab., IL (USA)). Feb 1979. Contract W- 
31-109-ENG-38. 95p. Dep. NTIS, PC A05/MF AOl1. 

this annual report describes the work done at Argonne Na- 
tional Laboratory on the Solar Energy Program during FY 1978 
(July 1, 1977 to June 30, 1978). Areas included in this report are 
solar energy collection, heating and cooling, thermal energy storage, 
ecean the! energy conversion, photovoltaics, satellite power 
systems, bioconversion, central receiver solar thermal power, and 
wind energy conversion. 


36023 (CONF-7704101—2) Sun as future energy source especial- 
ly for Fev. yey H. (Ministry of Electricity and Energy, 
Cairo (Eg a Solar Energy Commission). 1977. 8p. Dep. 
NTIS (US y), PC A02/MF AO1. 

From oie ymposium innovation practice - innovation research; 
Alpach, Austria (12 Apr 1977). 

Portions of document are illegible. 

The various aspects of energy supply and demand are dis- 
cussed briefly. Some devices for using solar energy are described. 
The hazards of nuclear energy and the feasibility of using the deserts 
of the world for solar power generation are mentioned. (MHR) 


36024 (COO—4360-1) Solar energy conference, final report. 

(Michigan Univ., Ann Arbor (USA). Inst. of Science and Technol- 

: y). 24 May 1977. Contract EG-77-C-02-4360. 73p. (CONF- 
7705160—). Dep. NTIS, PC A04/MF AO1. 

1977) From Solar energy conference; Dearborn, MI, USA (24 May 


SOLAR ENERGY 3727 


The conference attendance, publicity and press coverage, 
brochure mailing, presentations, displays, exhibitors, management 
seminar checklist, and seminar evaluation by attendees are presented. 
Also included are the proposal for funding of the conference, the list 
of a keynote speeches, agenda, and feedback questionnaire. 


36025 (NP—23609) Solar energy program, 1977— 
1980. (Bundesministerium fuer yy Technologie, Bonn- 
Bad Godesberg apg F.R.)). 1978. 89p. Dep. NTIS (US Sales 
Only), PC A05/MF AO01 

The following topics are discussed: energy requirement and 
energy supply, economic and technical development potentials of 
energy technologies, investigation of it energy — 
(solar energy), the current status of solar energy utilization, solar 
programs, research programs, and funding and implementation. The 
uses rv divided into thermal, electric, and biological and chemical 
uses. (MHR) 


36026 (SAND—79-0096) Problems of technology oe to in- 
dustry. Mattox, D.M. (Sandia Labs., Albuq ats. (USA)). 
1979. Contract EY-76-C-04-0789. 15p. (CONF- 13—1). Dep. 
NTIS, P A02/MF AO1. 


From 6. energy technology conference and exposition; Wash- 
ington, DC, USA (26 Feb 1979). 

The following are discussed: solar energy utilization, technol- 
ogy development, technology transfer, and problems with technol- 
an Oar) technology dovdeguann and transfer to 


ogy transfer. Exam 
industry are given. 


36027 renege Mag teense 1)) Economic feasibility and 
market readiness of solar technologies. Draft final report. Volume I. 
Flaim, S.J.; Buchanan, D.L.; Christmas, S. (Midwest Research Inst., 
Kansas City, MO (USA)). Sep 1978. Contract EG-77-C-01-4042. 
336p. Dep. NTIS, PC A15/MF A011. 

Systems descriptions, costs, technical and market readiness 
assessments are reported for ten solar technologies: solar heating and 
cooling of velidians (SHACOB), passive, agricultural and industrial 
process heat (A/IPH), biomass, ocean thermal (OTEC), wind 
(WECS), solar thermal electric, photovoltaics, satellite power station 
(SPS), and solar total energy systems Lip Study objectives, 
scope, and methods are presented. The cost and market analyses will 
be used to make commercialization assessments in the conus of 
the final report. 


36028 (SERI/TR—S52-055d(Vol.2)) Economic 
market readiness of solar Draft final 
Flaim, S.J.; Buchanan, D.L.; Christmas, S. (Midw 
Kansas City, MO (USA)). a ag Contract EG-77-C-01-4042. 
171p. Dep. NTIS, PC A08/MF A 

The following pacrinn they ae included: agricultural and in- 
dustrial process heat systems, biomass, ocean thermal energy conver- 
sion systems, wind energy conversion systems, and solar thermal 
electric power systems. (MHR) 


RESOURCES AND AVAILABILITY 


REFER ALSO TO CITATION(S) 36878 


ECONOMICS 


REFER ALSO TO CITATION(S) 36049, 36067, 36076, 36668, 
36732, 36733 


36029 (LA-UR—79-901) Economic performance: evaluations for 
solar energy. Roach, J.F.; Noll, S.A. (Los Alamos Scientific Lab., 
NM (USA)). 1979. Contract W-7405-ENG-36. llp. (CONF- 
790213—3). Dep. NTIS, PC A02/MF AO1. 

From 6. energy technology conference and exposition; Wash- 
ington, DC, USA (26 Feb 1979). 

Economics will likely play a ao role in the future adoption 
of alternative energy technologies. Proper employment of economic 
tools should provide much useful information on im re- 
search, marketing, and policy decisions. One such economic tool, the 
LASL/UNM economic performance methodology--computer code, 
is reported on here. A brief history of past solar assessment activities 
preceeds description of the LASL code. The inputs, sets of 
evaluative procedures, and outputs associated with the methodolo- 
gy/code are discussed in detail. Present status plus on- modifi- 
cations to the various components are -lighted tod eoughout the 
discussion. The utility of the LAS code is 
through illustrative examples of recently completed studies. 


36030 (SAND—78-0931) Methodology for determining the eco- 
nomic feasibility of residential ur commercial solar energy systems. 





Perino, A.M. (Sandia Labs., eee Jan 1979. 
Contract EY- rate ap rh a. ge AOl. 


Technische 
limits). Grallert, H. Muenchen, Germany, F.R.; O) 


and economic limits). 
ae, 216p. (In German). 
2nd edition = book deals with the following sub- 


boundary conditions of solar 
technical 


of solar heating oy 

Beier systems. There is 
listing suppliers, tables of maeral dt, ints fr instal 

ion meaning systems. The 2nd edition has been revised and 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 36049, 36065, 36066, 36068, 
36069, 36072, 36073, 36075, 36612 


Cee ee Role of education and training pro- 
Sees ud diffusion of solar energy technol- 


( Research 
. Contract EG-77-C-01-4042. 


SOLAR ENERGY CONVERSION 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 36100, 36732, 37087, 37109 
: usetts Inst. of Ton 
Teoh Lexingin Nisei Lie 
4 1979. yt EY-76-C-02-4094 gon (USA ar sia Lab) 


The solar module curve tracer is a hand-portable, battery- 
powered instrument used to measure the output I-V characteristics 
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of a solar module in a solar cell array. 2 i eee ee 
instrument, operating procedure, and circuit ee mange of 


de switch. nog 

SA). Lincoln Lab. 
NTIS, PC A 

Se ey asian mae 

with logic-compatible input to be used for PV applications. Empha- 

sis during the ent of this unit was placed on cost, 

level, dissipation, speed, and the modularity of 

tems. Presented are the design details of the switch, schematics, 

specifications, and test waveforms. 


36036 (DOE/JPL/954328—2) Evaluation of available 

lation materials for low-cost long-life silicon photovoltaic arrays. 

report. Carmichael, D.C.; Gaines, G.B.; Noel, G.T.; Sliemers, FA. 
lance, G.P.; Bunk, A.R.; Brockway, M.C. (Battelle Columbus 

Labs., OH (USA)). 30 Jun 1978. Gonameas NAS-7-100-954328. 112p. 

Dep. NTIS, PC A06/MF A0O1. 


types of encapsulation designs were evaluated based on 


(COO—4094-36) Solid-state 
usetts Inst. of Tech., Lexington 
m4 1979. Contract EY-76-C-02-4094. 14p. 


of polymeric materials; and 3) 

- cells adhesively bonded to a glass cover 

lymeric pottant and a glass or other substrate 

are presently available were investigated for 

systems. Results are reported for 

10 polymeric conformal coating materials, 4 polymer pottant, and 11 

polymeric film and sheet materials. As candidates for poly- 
mers to polymers or cells in the fabrication of arrays. 16 


a 
material. Materials 


glass-covered arrays were evaluated. The cells used in 
from a commercial supplier and have an 
ee ee eee oe © Seems 
metallization. E these materials 


were exposed to different levels of ultraviolet radiation, high humid- 
ity, and temperature cycling. (WHK) 
36037 (DOE/JPL/954350—3) Floating 


Research and Development 
AS-7-100-954350. 88p. Dep. NTIS, A05/ 


The work described was directed toward the demonstration 
of the practical fe of the Floating Substrate Process for the 
growth of silicon sheet. Supercooling of silicon—tin alloy melts was 
studied. Values as high as 78°C at 1100°C and 39°C at 1200°C were 
observed, corresponding to supersaturation parameter values 0.025 
and 0.053 at 1050°C and 1150°C, respectively. The interaction of tin 
with silane gas streams was investigated over the temperature —_ 
1000 to 120°C. I ay sot > conversion efficiencies exceeding 30% 
were obtained. The growth ry of spontaneously-nucleated surface 
growth was determined to be consistent with dendritic and web 
growth from <111> lamar triangular nucleii. Surface 
growth of interlocking silicon thin enough to follow the 
pmcaye Se taee fy mite nb. apm: pasa Dag sl je agen 


Sauliy suaae tir'de LARUE eevee ts Ge poldcin of 
the growth interface by impurities. 


36038 rh gpa EFG solar modules. Final 


March 31, 1978— Scharlack, R.S. (Mobil 


Solar Ener )). 13 Sep 1978. Contract 
NAS-7-100- 00354995 3 31p. Dep. sim, MA (USA AOl. 


Six photovoltaic modules solar cells fabricated from 
silicon ribbons were assembled and delivered to JPL. Each module 
was comprised of four separate submodules which were — 
connected. The pay contained 45 EFG cells whic: 

or overlapping design. The inher- 
allowed a high packing factor to be 
ee of the a — corrected to 
» Wi indicates t av 
Sian was 10.0%. ge aan 
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Sotovoltaic big 7a nal A 9 dS od 
highway atio eronautics and Space 
Administration, OH (USA). Lewis Research Center). 
Dec 1978. Contract EX-76-A-29-1022. 124p. (NASA-CR—159477). 
Dep. NTIS, PC A06/MF A0O1. 

Prospects for solar electric power are examined in applica- 
tions related to highways within the continental United States. 
Principal prospective users are found to be the highway department 
of the various states. Economic analysis is employed to demonstrate 
- suitable applications can occur when powering apparatus such 

as signs, crossing or instruments which consume less than 
100 watts on the average, provided they are located at least one-half 
mile from existing utility power. Such applications are projected to 
occur two or three times per state per year. Attitudes of highway 
Officials toward ible use of solar power are sampled and de- 
scribed. Altho falling photovoltaic cell prices are expected to 
have little effect on sales potential here, methods for federal stimula- 
tion of this market are discussed. 
36040 Application of semiconductor diffusants to solar cells by 
screen printing. Evans, J.C. Jr.; Brandhorst, H.W. Jr.; Mazaris, G.A.; 
Scudder, L.R. (to National Aeronautics and Space Administration). 
US Patent 4,104,091. 1 Aug 1978. Filed date 20 May 1977. 8p. 

Diffusants are applied onto semiconductor solar cell sub- 
strates using screen printn techniques. The method is applicable to 
square and and can be used to apply dopants of 
opposite to front and back of the substrate. Then, simulta- 
neous diffusion of both dopants can be performed with a single 
furnace pass. 


36041 ng pet Thin films of gallium arsenide on low- 
cost substrates. Final report, July 5, 1976—July 2, 1977. Ruth, R.P.; 

Dapkus, P.D.; Dupuis, R.D.; Campbell, A.G.; Johnson, R.E.; Mana- 

sevit, H.M.; Moudy, L.A.; Yang, J.J.; Yingling, R.D. (Rockwell 

py oy: Corp , Anaheim, CA (USA). Electronic Devices Div.). 

1977. Contract EY-76-C-03-1202. 124p. Dep. NTIS, PC A06/ 
AOl. 

The metalorganic chemical vapor —— (MO-CVD) 
technique has been applied to the growth of thin films of GaAs and 
os on inex ve polycrystalline or amorphous substrate ma- 

terials (glasses, ics, alumina ceramics, and metals) for use 
in fabrication of lar; low-cost photovoltaic device structures. 
Trimethylgallium G), arsine (AsHs), and trimethylaluminum 
(TMA) are mixed in appropriate concentrations at room tempera- 
ture in the gaseous state and pyrolyzed at the substrate, which is 
heated in a vertical reactor chamber to temperature in the range 600 

to 800°C, to produce the desired film composition and properties. Of 
ten candidate low-cost substrates initially identified for investigation, 
Corning Code 0317 glass and composites of CVD Ge/glass and 
sputtered Mo/glass were found to be the most satisfactory, the latter 
eventually serving as a reference substrate against which to compare 
the performance of other substrates. Single-crystal window-type 
solar cells, poly ¢ Schottky-barrier cells, and deposited- 
ponent polycrys cells have been grown, fabricated, and char- 
itaxial GaAlAs/GaAs p-n junction cells with thin (~ 

500A) G Gao 2Al sAs windows and GaAs:Zn - GaAs:Se junctions 
were made with AMO efficiencies as high as 12.8 percent with no 
AR coating. Schottky barrier cells with efficiencies of 2.25 percent 
AMO (no AR coating) have been made on n/n polycrystalline GaAs 
structures on Mo/glass composite substrates, with short-circuit cur- 
rent densities up to 12.5 mA/cm* Also, results of analyses of 
material and processing costs associated with fabrication of thin-film 
GaAlAs/ solar cells by the MO-CVD process are discussed. 


36042 (SAN—1250-1) Research towards a 35% efficient concen- 
trator solar cell using IT1I—V compounds. Progress 


June 1977. Moon, R.L.; ek L. 
arian Associates, Palo Alto, CA (USA)) ul 1977. "Contract EY- 
6C-03- 1250. 60p. Dep. NTIS, PC A04/MF A 


This rt deals with research and one ment on materials 
see ye to multigap approach to high ane solar cells. 

investigations were confined to the two-gap version, and most 
of the work was concerned with the InGaAs (0.73 eV) and Ge (0.67 
eV) semiconductors that potentially could be used as a lower junc- 
tion cell to capture the radiation passing through an AlGaAs/GaAs 
(1.425 eV) upper cell. In addition, some work leading to the realiza- 
tion of the optimum bandgap configuration (1.65 aa 1.15 eV) for an 
optimized two-junction aon solar cell is reported. 


36043 (SAN—1577-1) Cadmium sulfide/copper heterojunction 
cell research. Technical progress report No. 1, September 30—Decem- 
ber 31, 1977. Szedon, J.R.; Shirland, F.A.; Biter, wi. a 
Electric Co a Pittsburgh, PA (USA). Research and Developm 
Center). 31 Jul 1978. Contract EG-77-C-03-1577. 23p. Dep. 
PC A02/MF AOl. 
An approach for the research effort required to meet the 
program objective is described, leading to an outline of nine tasks 
comprising the planned program. Results of effort applied to tasks 


SOLAR ENERGY 


30, 

Fonash, S.J. Power beng Ro ag 

Foams SJ. (W it Center). 23 Ai Seta 
C-03-1577. 61p. Dep. 'S, PC A04/MF A01 


ioe an oeamaeed ene the structural details of 
eo a 


po hp mend a fine ano 1 
st Bee See ee pm 
etched films. have 


films yielding i Sees oe, 
obtained from 


= hange diffusion length. Anomalous! 
oO ee ae 1 pm) are indicated for a 


with a crack in the 


certain of the profiles obtained with ISS which is 
influence of depth averaging than in the AES case. 
cier aqyitaiees. Som Game y_ progres report, 15 September 
1978—15 December 1978. Austin, A.E. (Connecticut Yankee Atomic 
Power Co., East Ham (USA)). a Contract ET-78-C- 
03-2215. 12p. Dep. S, PC A02/MF AO 

the deenaidls Ga ae 
Pet byigetyporerge po 
As, Ga, B, and Se com 

. Promising 


36046 (SAND—78-0980C) Summary of application analysis for 
Jones, G.J.; Watkins, J.L. (Sandia Labs., Albu- 
ue, NM (USA)). 1979. Contract EY-76-C-04-0789. 12p. 

(CONF.790138—1). Dep. NTIS, PC A02/MF AO1. 
rom DOE battery storage workshop; Denver, CO, USA (11 


caine aan ae ot eueuaias te al cae ee 
Satemer iaterince fet consiant gaan tate, alta waned 
the photovoltaic system to the utility for utility owned systems. 


36047 Ce Ga ae eae transient 
program: user's guide. Volume IV. nS 4 
Malmberg, A.F.; Melick, ay Turfler, R.M.; Semmens, M. 
(BDM Corp., NM (USA )). Oct 1978. Contract EY 
C-04-0789. 155p. Dep. S, PC A08 MF/AO1. 

The follo ——— are presented: additional 
ante @ Gea 5 es Se es 

The examples include some of 


runs were obtained from I-V curves taken by 
on 3-inch diameter silicon flat- 


BDM solar model simulation with actual 


seonvelne edt aul, 
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cells were individually evaluated for both dark and light characteris- 
tics. Second, six solar modules were constructed from these cells and 

- ne beeregor . : 
of the model verification effort was to perform transient dc 
measurements on photovoltaic arrays. A representative sample of the 
data collected is included. 


(SAND—78-7039(Vol.1)) Regional conceptual design and 
_om for aon: photovoltaic systems. Executive sum- 
R.. Chan, T.S.; a. Ry Kir- 
rien, G.; ully, 'G. F.; 
iphia, PA (USA). 
bmn Die Jan {r9. Contract EY-76-C-04-0789. 54p. Dep. NTIS, 
PC A04/MF AOl. 

Conceptual design and analyses of photovoltaic (PV) systems 
were performed for residences applicable to various regions of the 
United States during the mid-1980 time period. A wide range of 
roof-mounted array systems was studied including PV-only systems 
and combined and separate PV/thermal collection systems which 
provide heat for space conditioning and domestic hot water. The 
attractiveness of the system options were assessed in terms of per- 
formance and economic competitiveness based on hourly weather 
data for twelve designated regions of the U.S. representing a broad 
en 6 a Oe Pican oat ae ee te 

economic goals are achieved, PV-only solar energy systems for 
residential use should be emphasized because of their potential 
Souumiihe Vabiier ts ah valien Ge Gx ta Of Gen Coes ond 
benefits used in the analysis, residential systems without batteries are 
preferred over systems with batteries ing utility feedback ac- 
tance at some differential buy-back rate such as 40 to 50% of the 
rate. Side-by-side PV/thermal systems become more viable 
across the nation with a PV system cost to thermal system cost ratio 
of 1. The combined PV/thermal collector systems were economical- 
ly unattractive due to the projected performance and costs assumed 


in the study. Based on the study results, the immediate implementa- 
tion of a residential test program is recommended. 


36049 (TID—28968) Analysis of investment alternatives to stim- 
ulate and transfer for energy technologies. 

a case study. (TRW, Inc., McLean, VA (USA). 
Energy Systems Planning Div.). Sep 1978. ‘Contract ET-78-C-05- 
5670. isin, Dep. Dep. NTIS, PC A08/MF AO1. 


Based on each of the five distinct PV plant design, a 
manufacturer's analysis of the return-on-investment that could be 
achieved by building a plant with the aid of each of six types of 
incentives was simulated. Descriptions and results of these analyses 
are presented. The general decision tree analysis in which other 
options are considered is illustrated. Using the future residential 
market as a testbed, and for a variety of types or applications within 
the residential market, the significance of the balance-of-system costs 
issue is addressed in some detail. A survey of the photovoltaic 
industry as it exists today is presented and the potential impact of 
incentives on the future competitiveness of the industry is discussed. 
Details of the methodology used to simulate corporate responses to 
inventive programs and computational details for balance-of-system 
costs are presented. (MHR) 


36050 Cadmium sulfide photovoltaic cell and method of fabrica- 
tion. Duisman, J.A. (to Chevron Research Co.). US Patent 4,143,235. 
6 Mar 1979. Filed date 30 Dec 1977. 8p. 

A cadmium sulfide photovoltaic cell is disclosed of improved 
efficiency comprising a barrier layer and cadmium sulfide-containing 
bilayer, the bilayer being formed by depositing at a first temperature 
an initial layer of cadmium sulfide in interfacial contact with the 
substrate and then depositing a subsequent layer of cadmium sulfide 
at a second temperature which is at least 20°C below the first 
temperature. 


36051 Plural solar cell arrangement including transparent inter- 

connectors. Nagao, H.; Kawamura, K. (to Sharp Kabushiki Kaisha). 

= Patent 4,140,545. 20 Feb 1979. Priority date 18 Dec 1975, Japan, 
p- 

A plurality of solar cell elements are arranged on a supporting 
substrate. Each solar cell element has a light receiving surface, 
where electrodes are formed which are connected to the P-type 
region and the ig. adhe region contained within the solar cell element, 
respectively. The odes formed on the light receiving surfaces 
of the plural solar cell elements are electrically connected to each 
other by light transmitting, electrically conductive wiring means 
formed on the light receiving surfaces, thereby developing electric 
energy. 


36052 Combined photo voltaic and thermal solar collector. 
Boettcher, A. (to Deutsches Patentamt, Muenchen (Germany, 
F.R.)). eerste Patent 2,700,767/A/. 13 Jul 1978. Sp. (ln 


This describes a combination of a thermal solar collector with 
photo-voltaic coating, which makes possible a particularly cheap 
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energy conversion process. In order to optimise the thermal plastic 
materials, collectors are proposed, which surround the plastic cover- 
one unding the heat rt medium on both sides with foil, 

h is provided with an i reflecting layer on the inside. 
The insulating ar ayer acs to provide the het insulation on thes 
away from the side. The photo-voltaic layer of less than 5Op, 
thickness is deposited directly on the surface of the lastic collectors. 
Thus optimum thermal contact is achieved with heat transport 
— The plastic covering above this acts as corrosion protec- 


36053 Photovoltaic power systems: a tour through the alterna- 
tives. Kelly, H. (Office of Technology Assessment, Washington, 
DC). Senex 199: No. 4329, 634-643(10 Feb 1978). 

A review of the current state of the technology of solar cells 
is given. Ecnomics, performance, and manuf ing of various 
types of solar cells are discussed including solar for use in 
concentrated sunlight. 63 references. 


BIOMASS PRODUCTION AND CONVERSION 


REFER ALSO TO CITATION(S) 35975, 35976, 35982, 35984, 
36092, 36093, 36346, 36732, 36734, 36735, 36736, 37532 


36054 (COO—4862-2) Assessment of the technical and economic 
feasibility of converting wood residues 
products using state-of: 
ogy. Second 
gaa Contract ET-78. -4862. 1p. = NTIS, PC 

The following are reviewed briefly: goal and objectives, 
contract task schedule, project status, second quarter activity and 
results, summary, and third quarter plans. The systems under analy- 
sis at the current time are summarized as follows: name, status, 


operating units, product form, coal feedstock size, and other feed- 
stocks tested. (MAR) 


36055 (SERI/TR—33-129) Review of current research on hydro- 
carbon production by Benedict, H.M.; Inman, B. (Solar 
Energy Research Inst., Golden, CO (USA)). = 1979. Contract EG- 
77-01-4042. 38p. Dep. NTIS, PC A03/MF A\ 

This review assesses the status of reheat and development 
in the area of plants that produce hydrocarbons as a possible 
replacement for traditional fossil fuels. information is meant to 
be used as a basis for determining the scope of a possible R and D 
program by DOE/FFB. Except in the case ‘nef guayule (Parthenium 
argentatum Gray), research on hy species generally has 
not advanced beyond ba reliminary screening, extraction, and growth 
studies. Virtually no field studies have been initiated; hydrocarbon 
component extraction, L-. identification, and characteriza- 
tion have been only timidly approached; the biochemistry of hydro- 
carbon formation remains Virvoall untouched; and potential market 
analysis has been based on ins! it data. Research interest is 
increasing in this area, however. Industrial interest understandably 
centers ut guayule prospects and is supplemented by NSF and 
DOE research funds. Additional s' _— ‘or other research topics 
has been Ln ey by DOE and USDA and by certain university 
systems. Due to the infant state of technology in this area of energ} 
research, it is not possible to predict or satisfactorily assess at 
time the potential contribution that plant hydrocarbons might make 
toward decreasing the nation’s dependence upon petroleum. Howev- 
er, the general impression received from experts interviewed during 
this review was that the major thrust of research should be directed 
toward the manufacture of petrochemical substitutes rather than fuel 
production. 


36056 (SRO—0903-3) Fuel research. Quarterly prog- 
ress report, August 1, 1977—November 30, 1977. Stubbs, J. (Forest 
Service, Aiken, SC (USA). Southeastern’ Forest Experiment Sta- 
tion). Dec 1977. Contract EY-76-A-09-0903. 17p. Dep. NTIS, PC 
A02/MF A011. 

Progress on es eee treatment of test plots and determina- 
tion of oleoresin yields ummarized. (MHR) 


36057 (SRO—0903-04) Fuel plantation research. Semi-annual 
progress report, December 1, 1977—May 31, 1978. Stubbs, J.; Out- 
calt, K.W. (Forest Service, Aiken, SC (USA). Southeastern Forest 
Experiment Station). Jun 1978. Contract EY-76-A-09-0903. 23p. 
Dep. NTIS, PC A02/MF AO1. 

Progress is reported on uat treatments of test plots, 
a of oleoresin aahe on d evaluation of mill trials. 


36058 (TID—28998) Investigation of Woody biomass species for 
fuel production in warm climate, oes ee Se 
brackish on saline water. First quarterly report. Garrett Gar- 
rett Energy Research and Engineering Co., Inc., Ojai, cA w 'A)). 





JULY 15, 1979 


24 Jul 1978. Contract ET-78-C-01-3077. 5p. Dep. NTIS, PC A02/ 
MF AOI. 


Survival rates of Tamarix plants in two areas of California, 
one in the Mojave Desert, are described. Reasons for poor survival 
are discussed briefly. (MHR) 


36059 a. by anaerobic digestion of Bermuda 
grass. Klass, D.L.; S. Chicago, IL; Institute of Gas Technol- 
ogy (1979). 20p. OONF- 790415—13). 

i From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 

Bermuda grass (Cynodon dactylon) is one of the high-yield 
warm-season grasses that been suggested as a promising raw 
material for conversion to methane. Experimental work performed 
with laboratory digesters to study the pe ter digestion of Coastal 
Bermuda grass harvested in Louisiana and having a C/N ratio of 24 
is described. Methane yields of about 1.9 SCF/Ib of volatile solids( 
VS) added were observed under conventional mesophilic high-rate 
conditions. When supplemental nitrogen additions were made, the 
yields increased up to 3.5 SCF/Ib of VS added indicating that the 
nitrogen content of the grass examined was insufficient to sustain 

igh-rate digestion at the higher yield level. Thermophilic digestion 
with supplemental nitrogen additions afforded methane yields of 
about 2.7 SCF/Ib VS added. Carbon and energy balances were 
calculated and the relative biodegradabilities of the organics were 
estimated. 


36060 Fuels from biomass: integration with food and materials 
systems, Lipinsky, E.S. (Battelle Columbus Laboratories, OH). Sci- 
ence; 199: No. 4329, 644-650(10 Feb 1978). 

The development of fuels from biomass can lead naturally to 
dispersed facilities that incorporate food or materials production (or 
both) with fuel production, forming adaptive systems that can be 
modified to meet evolving needs and constraints. The technology 
that is appropriate to each system needs to be worked out, taking 
into account associated food and materials opportunities in order to 
decrease the ultimate cost of energy delivered to the consumer. 
— systems based on sugarcane, corn, and guayule are ana- 
lyzed. 


Energy potential through bio-conversion of agricultural 
wastes: Phase II. Final report to Four Corners Regional Commission. 
Burford, J.L. Jr.; Varani, F.T.; Schellenbach, S.; Turnacliff, W.F.; 
Don, S.; Pace, B. Loveland, Co; Bio-Gas of Colorado, Inc. (1977). 
205p. (NP—23569/ 1). Bio-Gas of Colorado, Inc., 342 East Third St., 
Loveland, CO. 

The results of a program to determine an optimum nor sonra 
ing design and plant costs for a bioconversion facility at a desi; 
location, Lamar, Colorado, are presented. This proposed Seeley ility 
would use the manure from 50, head of feedlot cattle in the 
Lamar area as a feed source for the anaerobic digestion plant. The 
resulting fuel gas would be consumed in the Lamar elctrical genera- 
tion plant. The conversion of organic matter to methane gas has 
been documented for cattle waste from the site area at an average 
yield of 3.54 standard cubic feet of methane pe ge pound or organic 
matter (volatile solids). Algae research has definitely established the 
ability of the proposed algae ids to remove dissolved material 
from the digester effluent ling the plant process water to be 
recycled. The development of the anaerobic residue as a cattle feed 
material is discussed economically. The plant process and perform- 
ance; capital and esas epee energy legislation and utility 
alternatives; economics of t operation; and impact of bio-conver- 
sion plant on local economy are discussed. (MHR) 


36062 Appendix 1 to energy potential through bio-conversion of 

agricultural wastes: Phase II. of a bio-conversion 

facility at » Colorado, Loveland, CO; Bio-Gas of Colorado, 

Ti be koe  (NP—-235691). Bio-Gas of Colorado, Inc., 342 East 
i t. 

The a, design study of the proposed bioconversion 
facility is summarized. The following are included: basic desi 
criteria, process flow alternatives, power plant investigation, site 
investigation, water rights investigation, description of facility, cost 
estimates, project delivery systems, and economic analysis. Included 
in the appendices are: a digested sludge dewatering study, prelimi- 
nary soils —_ for proposed bio-gas facility, proposed water 
supply for a bio-gas plant at Lamar, Colorado, preliminary design 
drawings, and economic analysis tables. (MHR) 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


REFER ALSO TO CITATION(S) 35966, 35967, 37206 


36063 Electrochemical solar cells. Development trends and 
chances. Tributsch, H. (Max-Planck-Gesellschaft zur Foerderung der 


Wissenschaften e.V., Berlin (Germany, F.R.). Fritz-Haber-Institut). 
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Nachr. Chem., Tech. Lab; 26: No. 8, 509-514(Aug 1978). (In 
German) 


Following the outline of the basic principle of electrochemi- 
cal solar cells the application as regenerative solar cells is summed 
up. As semiconductor material, amongst others, TiO2, the most 
interesting material at present as electrode for fuel-producing solar 
cells is described and contrivances are referred to such as i 
sensitization etc. to improve the efficiency. Furthermore, attention is 
drawn to semiconductor materials with holes on d-levels for photo- 
oxidation, in particular to layer-type transfer chalcogenides such as 
MoSe: which with I~/Iz as redox system leads to energy yields of up 
to 8%. 


36064 Hydrogen from the solar photolysis of water. R P.R. 
ei f Technol, JPL, Pasadena). Energy Sources (N. Y.); 4: No. 
Photochemical methods of generating hydrogen from water 
by light of wavel greater than 185 nm are reviewed. Contrary 
to the commonly held He yen ded solar hago A photodecomposition 
reactions are known. and homogeneous reac- 
tions have been described. ont ra heterogeneous photolysis 
involving semiconductors as electrodes in po 
cells is a very active field of research. H 
reactions are also known to result in water pe 2a 
Of these, the Eu® photolysis occurs in the sea level solar range of 
wavelengths with a reasonably high quantum yield. Energy is not 
stored in this reaction, however, and a means to reduce the photo- 
oxidized Eu** is not yet in hand. Thermodynamic considerations 
suggest that the direct photoreduction of aqueous ions is not likely to 
occur in the visible or near ultraviolet range. Therefore, indirect 
routes must be sought for the half of the cycle that vides a 
reducing agent and generates oxygens from water. This of the 
cycle is probably the crucial one and represents a central problem in 
photochemical solar energy conversion. 


PHOTOVOLTAIC POWER PLANTS 
REFER ALSO TO CITATION(S) 36080, 36093 


36065 (HCP/R4024—01) Satellite power — (SPS) military 
implications. Ozeroff, M.J. (PRC Energy Analysis Co., McLean, VA 
(USA)). Oct 1978. Contract EG-77-C-01-4024 5p. Dep. NTIS, PC 
A04/MF AO1. 

This study examines the potential military role, both offensive 
and defensive, of a Satellite Power System (SPS). The very — 
perms whee 3 source of the SPS could have a pope of 

a eee Perhaps the most propre he ly = in 
- apm oat Sees S Oe ee a ee 
defense weapon utilizing laser or particle beams. Nearer term possi- 
bilities include anti-satellite w and perhaps some form of 
psychological weapons. A num! of potential military support 
possibilities are described. Power relay via laser beam to other 
satellites or to aircraft or remote land sites may be feasible. The 
satellite may provide a highly desirable platform for numerous 
support functions such as surveillance, communications, navigation 
and others. An SPS with military capabilities may have a ness 4 
negative impact on international relations if it is not in 
Special treaties or ts will probably be required to assure a 
viable SPS. tre esaye of a national policy on military utilization 
of the SPS will oe relations i 
SPS satellite woul 


international 
ith good pability, bi oon empeele hie ten threat 
with good space cai ity, but would experience little or no 
from saboteurs or terrorists, except via the ground controls. Some of 
the key issues involved and a number of recommendations for 
pose study, including some areas for longer term efforts are 


36066 (HCP/R4024—02) Satellite te system (SPS) resource 
requirements (critical materials, and land). Kotin, A.D. (PRC 
Energy Analysis Co., McLean, VA ISA)) . Oct 1978. Contract EG- 
77-C.-01-4024" 12 127p. Dep. NTIS, PC A07, AOl. 

This study reviews the resource impacts of the proposed 
satellite power pee (SPS). Three classes of resource impacts are 
considered separately: critical materials, energy and land use. The 
analysis focuses on the requirements associated with the annual 
development of two five-gigawatt satellites and the associated re- 
ceiving facilities. A review of SPS materials literature reveals several 
problems, ——— (1) a narrow definition of the universe of 

materials to be considered; (2) an absence of consistent summariza- 
tion; (3) inadequate definition of materials with respect to purity, 
special applications, or physical dimensions; and An hed no yeaa 
pt Sag raw vient requirements and manuf 
n A highly simplified model is dev: 
to determine which Of the 29 materials listed for sloped nd nd applied 
potentially significant supply problems. The results of this explicitly 
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illustrative effort indicated that with both silicon and gallium photo- 
cell 5 aay options, ee were two ielaen oe, 
require- 


neg oft iter chy 
lysis of merit e.g., net 
Sosa sation coe al Neckeed wales abtieet 0 Gana eoeemmant ot toe 

_The major meth- 


t analysis; ysis; eco-energetics; 
lysis which is the indicated 


SPS. 


36067 (HCP/R4024—03 Sone th gy oan (SPS) finan- 
, ne 


VA (USA — 1978. Contract Fe Aye 790. Dep. NTI 
Portions 


government agency, a exament-conctioned Ad ig or a com- 
ee oer eer the commercial 
ee oe SSeS Eee oe Sees Vy 

erent with respect to length of time before return-on-investment, 
we have considered two general categories of SPS organizations: (1) 
eS eth comaanidecnns Ch Gaseimbas eta ot 
through commercialization; capabl oO 
carrying out commercial implementation only. Six organizational 
en SS Se ee 


the staging 
company, a new concept, already in the early stages of implementa- 
tion as a private venture. Four additional or, forms have 
been a ens implementation of SPS: 7) a govern- 
ment-chartered monopol y, oatnnad after the Communications Sat- 
ellite bee Seaeenen See, Same Coy Beat Se 
projects; 9) the corporate socialism model, patterned after 
such developments © Se wencontoed sitveed, cad 1 te 
universal capitalism model, eh mama oor gy implemented in the 
1976 legislation creating Employes tock Ownership Plans. A 
ive criteria for comparative assessment of these 

alternatives have been developed. 


36068 \CP/R4024—04) Satellite power system (SPS) public 
acceptance, h, A. (PRC Energy Analysis Co, ,» McLean, VA 
(USA)). Oct 1978. Contract EG-77 -4024. 86p. Dep. 
A05/MF AOI. 
The purpose of this report is to develop a imi per- 
pang on the public of the Solar Satellite Power 
Se ee a means to monitor it. A literature 
pop tee fy te 
lolam on on the 


te reat 
e.g. nuc key 
sovepeshilicy are: the outcome (and credibility) of 
od research into program environmental and non-environmental 
impacts, and the comparison of SPS impacts with those of alterna- 
tive energy options. Recommendations for future research are given. 


36069 SOP RES Os Caen pot Serten GED cite end 
local regulations as applied to satellite ayy 
ing antenna facilities. Kotin, A.D. (PRC ae Analysis Co 

oo VA (USA)). Oct 1978. 101p. Dep. S, PC ‘A06/MF 


This state and local 
cnet ol el i ae 
receiving stations. receiving antenna stations (rectennas) will 


of power plant 
satellite 


ERA VOL. 4, NO. 13 


each occupy a land area of 100 to 200 km*, and will receive 

microwave transmissions from the solar power satellite and convert 

them into electricity for transmission to the 

lead time with the SPS and the c' 

and local regulation dictated amphasis on: ( 

parlor hy of regulation; and (2 og eae 
lect rectenna facilities. 


sai of Caio, Colorado, Conneticut ana Fone Tht ou 
er states and represent a useful cross-section in terms of size, loca- 
tion, and it re; framework. There is also a brief discus- 
sion of extent to which analo to U.S. state and local 
i ae 5 oo aa. eee SS Saal 
fo ee hens each type of regulation is c’! 
(1) primary level of j zeereeae Silky Game Of OK os and (2) estimated 
level of involvement with the SPS. Nine types of regulation are 
characterized by a presumably universal requirement for 
SPS. For most other types of regulation, De iavelvomseat fe-aunest- 
ed to be dependent on the particular location chosen. Federally pre- 


—s re including microwave-related health regulations, 
are 


36070 (HCP/R4024—06) Satellite power system 
Lad A.; David, L. (PRC Ener; Aaalyss Ca, 
Lean, VA (USA)). Oct oe a EG-77-C-01 100p. 
(P). Dep. Sean aie 
Uti Wie: dineiee » siittalaann eine 
ment of which are to initiate student - 
tion in the discussion of a ite Power System (SPS). 
Cena 90 00 SE ee ee ee eae 
assessment of student participation focuses on those methods which 
can be incorporated into the campus environment and the np 
learning experience. For the purposes of this paper, we have 
ered students to be those who are pursuing an education at two and 
pa aw , oe institutions. The review of the literature 
and related materials was centered on information and ideas from 
pd ed in day-to-day delivery of student services and pro- 
search revealed that, while many practitioners are 
Soavinced that the need to promote student partict cipation programs 
in societal issues is great, in-depth research on how to realize this 
Objective is lacking. The current re-evaluation of the concept of 
general education, launched by the academic community, presents 
an Opportunity to up-grade consideration of how to make student 
participation activities more effective. The paper concludes with two 
pent of recommendations. The first category outlines fourteen 
recommendations addressing activities related to student 
ee 8 Oe Se The second cate, outlines 
three recommendations pertaining to student participation activities 
in general. 


36071 (HCP/R4024—07) Potential of laser = SPS power trans- 
mission. Bain, C.N. (PRC Energy Analysis Co ” Mieka VA 
(USA)). Oct 1978. Contract EG-77-C-01-4024. lip. "Dep. NTIS, PC 
A06/MF AO1. 

The Satellite Power System (SPS), conceived to collect solar 
energy in space and transmit it to earth by microwaves, has been 
under study by National Aeronautics and Space 


Administration 
ASA) snce 1972. DOE) en past year seven studies by the 
I t of Energy (DOE) and other organizations have resulted 


identification of potential problems associated with the trans- 
mission of large amounts of power via microwave from space to 
earth. These problems involve the impact of directed (and scattered) 
radiation on electronic and electromagnetic systems, ionosphere, 
pee mn cep and other elements of the environment that affect 
ecosystems and public health. A preliminary study has been conduct- 
ed into the feasil os ay © ae cee Ore WS Sena ) 
for the power from space to earth. Study 
findings indicate that state of the art laser technology rg ce AL is not 
GTS). to meet the SPS Laser Power Transmission Subsystem 
) 2 eeeseii. However, past laser progress, current laser 
predictions for future laser performance provide a reason- 

ble i Tas of confidence that the development of an LPTS is techno- 
pr rf feasible in the time frame required to develop the SPS. In 
there may be significant economic advantages in lower 

ground distribution costs and a reduction of more than two orders of 
magnitude in real estate requirements for ground-based receiving/ 


conversion sites. 
| aay Cane 2 ag A system (SPS) oe 
tional agreements. Christol, (PRC Analysis Co., 
McLean, VA (USA)). Oct ign Pecaes EG-7 -C-01-4024. 296p. 
Dep. NTIS, PC A13/MF A 
This White Paper examines presen and future plans fr « SPS 
in a political-legal context. Since a SPS will have international 
ergy im Sage pdm ag baler eee peo cally 
matters. A number of existing international organizations, 
Gah cctenttle ond wotbadedl eltipeioane cad o soameduand eae 
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tation, are involved in the governance of space objects on & 
or rary: bmg heights. The public international institutions include 

ations, and in particular, the Committee on the Peaceful 
Uses of Outer Space, and the International Telecommunication 
Union. A private international institution with a scientific focus is 
the Committee on Space Research (COSPAR) of the International 
Council of Scientific Unions (ICSU). The United Nations has been 
instrumental in the preparation of two international agreements that 
bear directly on the uses of outer ae, the Moon and celestial 
bodies (the space environment) by a SPS. These are the 1967 Treaty 
on Principles Governing the Activities of States in the Exploration 
and Use of Outer Space, Including the Moon and other Celestial 
Bodies and the 1972 Gace on International Liability for 
the i Caused by Space Objects. Since the 1967 Treaty preserves 
the it to the free use of the space environment, States and others 
having the capacity to do so are entitled to make use of geostation- 
ary orbital positions. However, a formal definition/delimitation of 
sovereign and non-sovereign space environment does not 
exist. Consequently, in 1976 eight equatorial States issued the Bogota 
Declaration. In this they asserted that the spatial area superjacent to 
their territorial areas was airspace and subject to their sovereignty. 
The space-resource States and others have rejected this claim 


36073 (HCP/R4024—09) Satellite power system (SPS) central- 
ization/decentralization. Naisbitt, J. (PRC Energy Analysis Co., 
McLean, VA (USA)). Oct 1978. Contract EG-77-C-01-4024. 69p. 
Dep. NTIS, PC A04/MF AOl1. 

The 10 most important ideas are summarized: 1) after 150 
years of increasing centralization, America has moved into a process 
of decentralization that will have a profound impact on all public 
policy decisions; 2) the states are assuming more power; 3) communi- 
ties and neighborhoods are increasing their influence and control; 4) 
the emerging regional concerns of the mid-70's are developing into a 
militant new regionalism not experienced in the U.S. since the Civil 
War; 5) there is a growing jurisdictional diversity in approaches to 
solving roblems, meee | those involving energy; ® in govern- 
ment = technology, the phenomenon of appropriate scale is replac- 
ing economies of scale; 7) the referenda or initiative process is a 
powerful trend, and in all sections of the country we will be 
submitting new questions (not excluding SPS) to this political proc- 
ess; 8) the introduction of tomas new technology is necessarily 
accompanied by a compensating human response or the new tech- 
nology is rejected; 9) the society is in a profound shift from an 
industrial to an information society, which, among other things, 
accounts for the decline of labor unions and national political 
parties; 10) the U.S. is becoming more and more a multiple-option 
society and less and less an either/or society. 


36074 (HCP/R4024—10) Satellite power system (SPS) mapping 
of exclusion areas for rectenna sites. Blackburn, J.B. Jr.; Bavinger, 
B.A. (PRC Energy Analysis Co., McLean, VA (USA)). Oct 1978. 
Contract EG-77-C-01-4024. 117p. Dep. NTIS, PC A06/MF AOl. 
This report sets forth the results of a study by Rice University 
to determine those areas of the United States that were not available 
as potential sites for receiving antennas that are an integral part of 
7 Satellite Power System (SPS) concept. Under the current SPS 
gram, 60 satellite-rectenna pairs would be developed. Each pair 
would produce 5 gigawatts of power and the rectenna would require 
the dedication of approximately 50,000 acres of land per site. There- 
fore, 60 sites of 50,000 acres each, totalling . Soe 3 million 
acres, will be required. This study's approach to finding where, or 
even if, 60 such sites existed was to determine those areas of the 
United States where the rectenna could not be sited. 36 variables 
with the —_ to exclude the rectenna were eee and coded 
into the Rice University computer System. Some of these variables 
absolutely exclude a rectenna from loccating within the area of its 
spatial influence, and other variables potentially exclude the rec- 
tenna. These maps of variables were assembled from existing data 
and were — on a grid system of the United States. Each grid 
square was 2 on a side. 


36075 44 oor Satellite power system (SPS) military 
implications. Bain, C.N. (PRC Fy y Analysis Co., McLean, VA 
(USA)). Oct 1978. a ha EG-77 01-4024. 52p. Dep. NTIS, PC 
A04/MF AOl. 

This study was conducted to examine military implications of 
the NASA Reference SPS and to identify important military related 
study tasks that could be completed — fiscal year 1979. Primary 
areas of i whey gen were the potential of the SPS as a weapon, for 
= US. military oped and for affecting international 

n addition, the SPS’s relative vulnerability to overt mili- 
tary action, terrorist attacks, and sabotage was considered. The SPS 
could act as an electronic warfare weapon and, with modification, as 
a marginally effective energy-beaming weapon. The system could 
support military preparedness by providing energy for a strong and 
stable U.S. economy and by providing a powered platform for 
military systems, system segments, and operations. The SPS would 
be vulnerable to military action, terrorism and sabotage unless har- 


SOLAR ENERGY 


dened inst these attacks by 
system. Tasks identified for 
a detailed vulnerability study, 
system concept, (c) determination 
deliver different sized electrical loads on 

oa -_ a and (d) inv: 

leployment sc le on —, agreements, 

ing security, and controlling risks of armed conflict. A Aan 
long-term task would consist of a worldwide survey 
military implications of the SPS that result from the Suede eal ead 
ments of potential SPS power customers. 


36076 tn tae 


eens ea oe eee es Analy 


65p. Dep. NTIS, PC A04/MF A\ 

feasibility and''in fctog iva ey Ys 
easibility and in and management are presen 
Areas for further research are also enumerated. Project downside 
risk at this time is considered Numerous factors 

satellite malfunction and interference, and potential 
repercussions threaten the project. Opportunity costs associated with 
alternative methods of power generation have not been seer 
sufficiently. Finally, nie overruns may be particularly large. Never- 
theless, it is premature to conclude that the SPS is not feasible. 
Several steps can be taken to materially reduce the risks, and these 
are reviewed. Financing and requirements for peo 4 


management 
will differ markedly at each of its three stages of 
and development, start-up, and maturity. It is clear, however, that 


efi 


perhaps all three) stages. pri 

participa’ te from the beginaing in the roles of 

tors. As such, they will form an important part 
tional pyramid. Administering this dynamic rand ond 
ing the SPS in its relationships rare its external environent present a a 
supreme challenge to the practice of management. 


(SE—4024-T1) Satellite Power System 

requirements (critical materials, , and land). Kotin, A.D. (PRC 
Energy Analysis Co., McLean, VA SA). a. ‘te Contract EG- 
77-C-01-4024. 126p. Dep. NTIS, PC A07/MF A 

This study reviews the resource aah wae of the proposed 
satellite power pte (SPS). Three classes of resource impacts are 
considered separately: critical materials, energy and land use. The 
analysis focuses on the requirements owe with the annual 
development of two five-gigawatt satellites and the associated re- 
ceiving facilities. 


(SPS) resource 


SOLAR THERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 36065, 36067, 36068, 36070, 
36071, 36072, 36073, 36074, 36075, 36076, 36077, 36093, 36123 


36078 SS ae Solar fos 
summary. (Department of Energy, Washington, 
of rq Technology; Department of Energy, Washington, Be 
(USA). Office of Conservation and Solar Applications 
280p. Dep. NTIS, PC A13/MF AOl. 

Each of DOE's solar Thermal Power S — 
funded and/or in existence during FY 1978 is Bo agate 
status as of September 30, 1978 is reflected. These projects are 
divided as follows: small thermal power applications, thermal 
power applications, and advanced thermal technology. includ- 


ed are: 1978 project s tables, bibliography, and an alphabeti- 
cal index of contractors. (M (MHR) 


36079 (SERI/TP—35-57) Solar workshop: 
mary report. Nordman, D. (Solar a Research Inst., Golden, 
CO (USA)). 2 Aug 1978. Contract EG-77-C-01-4042. 31p. (CONF- 
780894—(Summ)). Dep. NTIS, PC A03/MF AO1. 

From Workshop on solar repowering; Denver, CO, USA (2 
Aug 1978). 

The workshop was divided into two groups. Group A dis- 
cussed key issues in the demand for solar thermal 
Group B discussed key issues in the supply of solar thermal technol 
ogies. Discussion questions prepared prior to the are listed 
and the responses are summarized. The workshop agenda and the list 
of participants are included. (MHR) 


36080 Analog algorithms and their realization on the pe pee 
for computing the capacity of the accumulating devices 
solar power stations. Salieva, R.B. Geliotekhnika; No. 2, 75-8197) 
(In Russian). 

The fact that the productivity of wind and solar power 
stations varies greatly in accordance with the variation of wind and 
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a eeeaies SE Se one Se Se, See ae 
chatic processes, and rarely eae Sa ee See 
productivity, indicates that without or; = 
productivity of wind and solar stations 
energy of the wind and sun are very limited. 
method of computing the capac of the sorage 4 with 
capacity of the storage devices, on the 
model of which a statistical model is ob- 
shad ¥ sc aaditien te cbmude aie Gatien Oo 
eS ee ee ee eee eee 
of determining the capacity of the storage facilities, the total produc- 
tivity, waste of unutilized production, energy deficit, and other 
characteristics. Block diagrams of the algorithms are given. 


CENTRAL RECEIVER 


36081 (AED-Conf—78-212-016) Central receiver design consid- 
Se eee ee Pee ee ae a 


Te oon and Construction Co., Seattle, WA 
(USA). port. 21lp. (CONF-780425—13). Dep. NTIS (US Sales 
Only), PC — Aor 

From Symposium on solar-thermal power stations; Cologne, 
F.R. Germany (12 Apr 1978). 

A concept for a Central Solar Power Plant utilizing gas 
turbine machinery for the power conversion cycle is briefly de- 
scribed. The design requirements, design rationale, thermal perform- 
ance and technical feasibility of the receiver system are discussed. 
The selection of a cavity receiver and initial receiver 
configurations were the result of analysis. final —— 
selected included consideration of materials availability manu- 
facturing cost as a criteria. In this process, candidate materials to 
satisfy design requirements for a commercial sized receiver were 
selected and evaluated. Some testing was conducted to verify the 
material selection. 

36082 (SAND—79-8600) Properties of CGW-7806 glass. Shelby, 
J.E.; Vitko, J. Jr. (Sandia Labs., Livermore, CA (USA)). Feb 1979. 
Contract EY-76-C-04-0789. 18p. Dep. NTIS, PC A02/MF AOI. 

Optical, physical, and chemical properties have been meas- 
ured for CGW-7806 , which has been proposed for use in 
heliostats. In general, ies of this glass are similar to those 


roperties 
of other potential heliostat materials. Although this glass has not 


been commercially produced in a low-iron form, research specimens 
indicate that it can be made with very high optical transmission. 
Chemical solubility measurements indicate satisfactory durability 
except in very high pH solutions. This behavior is similar to that of 
float glasses and other potential heliostat glasses. 


36083 Themis solar electricity generating station. Cosar, P. 
oe Cethel, Paris, France); Etievant, C.; Pouget-Abadie, 

Rev. Gen. Therm.; 17: No. 200-201, 627-638(Aug 1978). (in 
Prem). 

The CNRS and EDF are jointly responsible for the Themis 
project, the first tower type 2 MW electric generating station 
constructed in France, for which the industrial up CETHEL 
(Fives-Cail, Babcock; SA Heurtey; Saint Gdoaie Venkublonnen 
SERI-Renault Engineering) is the industrial architect. The authors 
explain the reasons for the technical choices made for this installa- 
tion and describe the various elements or various options which are 
still possible for this construction, which is due to be completed in 
1980: types of heliostats tried experimentally by the EDF, with 
results; optimisation of the heliostats field; choice of a cavity type 
boiler with single phase heat exchange fluid, an eutectic mixture of 
nitrates, nitrite; design of an exchange fluid circuit with two inde- 
pendent loops, using the same fluid for the boiler and heat storage, 
but separation of the two functions to simplify experimentation; 
study of a thermodynamic cycle using steam and condensation and 
of two types of turbine for electricity production. The normal design 
efficiency is about 16%. 


36084 Solar thermal power plant. Seidel, A.; Wolf, D. (to Mes- 
serschmitt-Boelkow-Blohm G.m.b.H., Muenchen (Germany, F.R.); 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,553,283/A/. 2 Jun 1977. 9p. (In German). 

The invention pertains to a solar thermal power plant with 
open air circulation where useful heat from solar energy is trans- 
ferred to the air flow between compressor and expansion unit. The 
solar heater according to the invention is a high-temperature heat 
exchanger heated by concentrated solar radiation. In order to level 
out possible intensity variations of solar radiation, a heat accumula- 
tor is arranged between solar heater and expansion unit. If the solar 
radiation is not intensive enough. The plant may also be operated 
with a conventional burner system. 


36085 Thermodynamic conversion of solar energy. Etievant, C. 
i 7 Monde, Gaz - Chim.; 45: No. 481, 21-25(Apr 1977). (In 
rench). 


ERA VOL. 4, NO. 13 


) for developing lange-eonle solar power plants & based on Ge 
for dev so) er ts is on 
CNRS. 1000 LW sole fewene ot qe 
France. In 1976, this facility was provided with a boiler coupled to a 
model of a 64 kWe thermal power plant which, in November 1976, 
was connected with the Electricite de France distribution grid. The 
Odeillo experimental plant was also provided with a kW-hr 
thermal storage we to permit the study of practical problems in 
a solar power plant storage facility. Research is continuing on 
components for future solar pod ees lants, ¢.g., solar collectors, solar 
= storage systems, and licen thermodynamic conver- 

sion systems. The objectives of the first design stage of the THEM 
program (THEM 1) and some details of the solar power plant model 
are discussed. 


TOTAL ENERGY AND HYBRID SYSTEMS 


36086 (BNL—25633) SOAR (Solar Assisted Reactor) power 
system. Benenati, R.F.; Powell, J.R. (Brookhaven National Lab., 
Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. Sp. (CONF- 
7 —29). Dep. NTIS, PC A02/MF AO1. 
From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 
The concept of utilizing solar a2 a supplementary 
cmaay secs Ot eee oe h the main input is 
nuclear or coal is discussed. Low and intermediate temperature solar 
collectors can supply feedwater heat and/or reheat steam after 
expansion in a high pressure turbine. The Comanche Peak nuclear 
lant was selected for the study. A flowsheet with all feedwater 
and the steam reheater using solar heat is given. The in- 
creased plant output is plotted as a function of the number of solar 
feedwater heaters. ) 


36087 (SAN—1101-78/1(Vol.1)) Solar total poe he systems final 
technical Volume I. Solar total 


penetration. vg L.R.; = , P.K. (Aerospace Corp 
unj 
CA (USA). Ener, ransporta 31 Mar 


1978. Contract EY-7 ancy 101. 103p. (ATR 7AC1692-01) 
1(Vol.1)). Dep. NTIS, PC A06/MF A01. 

The results of the market penetration analysis of Solar Total 
Energy Systems (STES) for the industrial sector are described. 
Performance data derived for STES commercial applications are 
ah eae price forecasts used in ‘tie analysis are 
a lications Model (SAM), has been used 
to develop data on STES . elopment potential by state and indus- 
try as a function of time from 1985 through 2015. A second comput- 
er code, the Market Penetration Model (MPM), has been completed 
and used to develop forecasts of STES market penetration and 
national energy displacement by fuel type. This model was also used 
to generate poet - factors for incentives, and variations in as- 


sumptions of cost of gala ars 4 fuel. Results for the STES 
= analysis for applications are presented. 


an oe Technical and economic assessment of 

Final report. (Public Service Co. of New 

Albuquerque we (USA). Sep 1978. Contract EG-77-C-03-1608. 

S A24/MF AO01. 
Public Service Company ol New Mexico (PNM) has 
formed a Technical and me Med Assessment of Solar Hybrid 
Repowering under funding by the Dapereeant of Energy (DOB), 
the Electric Power Research Institute (EPRI), Western Energy 
Supply and Transmission Associates, and a number of 
southwestern utilities. Solar hybrid repowering involves placement 
of solar hardware adjacent to and connected to existing gas- and oil- 
fueled electric generation units to displace some of or all the fossil 
fuel normally used during daylight hours. The subject study assesses 
the technical economic viability of the solar hybrid repowering 
concept within the southwestern United States and the PNM system. 
This document is a final report on the study and its results. The 
study was divided into the six primary tasks to allow a systematic 
investigation of the concept: (1) market survey and cost/benefit 
analysis, (2) study unit selection, (3) conceptual design and cost 
estimates, (4) unit economic analysis, (5) program planning, future 
phases, and (6) pro management. Reeves Station No. 2 at 
Albuquerque, New Mexico, was selected for repowering with a 
design goal of 50 os (25 MWe). The solar system design i 
based on the 10 MW solar central receiver pilot plant preliminary 
pon oA for os — SAN—1608-4-2 contains the techni- 
rawings. (WHK 


OCEAN THERMAL GRADIENT POWER PLANTS 


36089 (CONF-781112—12) OTEC power systems. Horowitz, 
J.S. (Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 29p. Dep. NTIS, PC A03/MF AOI. 
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From ASME energy technology conference; Houston, TX, 
USA (5 Nov 1978). 

At present a of the OTEC Program is the power 
system developmen POSS. Curren Currently the PSD activity is divided 
into three parts; re: PSD I, PSD H, and support activities. PSD I is the 
design of a 50 MWe power system using shell and tube heat 
exc ers in which three contractors are Ben | PSD II will be 

el effort which will pursue the same goals with the use of 
non-shell-and-tube heat exchangers. The support activities center 
about the — of heat exchangers. h of these areas are 
described, and the relationships between PSD and the remainder of 
the OTEC Program are discussed. 


36090 (COO—4041-3) Studies of biofouling in ocean thermal 
energy conversion plants. Fetkovich, J.G.; Grannemann, G.N.; 
Meier, D.L.; Munchmeyer, F.C. (Carnegie-Mellon Univ., Pitts- 
burgh, PA (USA); Hawaii Univ., Honolulu (USA)). 1976. Contract 
aa 15p. (CONF-760842—21). Dep. NTIS, PC A02/ 
AOl 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Ente. Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976 

Efforts to extract energy from the ocean's Kota gradients 
by means of closed-cycle Ocean Thermal Energy Conversion 
ae lants require =a large heat exchangers. The seawater 

= Geen these will be heated (or cooled) by only a few 

pone Under these conditions it is feared that biological fouling 
(biofouling) may seriously impede heat transfer unless appropriate 
measures are taken. There exists surprisingly little data on biofoulin, ing 
under conditions approximating those expected to exist in an OTE 
heat exchanger. For these reasons we have undertaken a study of 
biofouling in simulated OTEC heat exchangers. Currently, the effect 
of fouling on the heat transfer coefficient is being investigated as a 
function of the material used and water velocity. Next, the effective- 
ness of several means of biofouling prevention will be determined. 
Later stages of the study will include investigation of variation with 
a number of other phenomena important to OTEC design and 
operation. 


36091 (ORNL—5488) Experimental data for ammonia condensa- 
tion on vertical and inclined fluted tubes. Combs, S.K. (Oak Ridge 
National Lab., TN (USA)). Jan 1979. Contract W-7405-ENG-26. 
64p. Dep. NTIS, PC A04/MF AO1 
Heat transfer a were run to evaluate the perform- 
ance of single fluted with ammonia condensing on the outside 
for the DOE Division of Central Solar Technology, Ocean Systems 
Branch. Data are presented for tubes of 2.54-cm (l-in.) nominal 
diameter and 1.2 m (4 ft) in ae including (1) tests with a vertical 
fluted tube with seven equally drainage skirts—"effective” 
condensing length of 0. 154 m 0: Sf ), (2) tests with both a smooth and 
a fluted tube inclined 30° off vertical, and (3) tests with a doubly 
fluted tube. The results for the tube with drainage skirts showed that 
ad ammonia there was no advantage in going to shorter condensing 
[< 1.2 m (4 ft)] in the range of heat fluxes tested [5000— 
oy W/m? (1500—16,000 Btu/hr . ft?)]. For the inclined tests, the 
film condensation coefficients for the smooth tube were more than 
doubled over results for a vertical smooth tube; whereas, for the 
inclined fluted tube, the heat transfer performance was slightly lower 
than for a vertical orientation. Overall heat transfer coefficients are 
presented for the doubly fluted tube over a range of water velocities 
and heat loads; data are given for two inside tube (water-side) 
configurations—one for full flow through the tube and one for flow 
through an annulus. 


36092 Energy from the oceans: requirements and capabilities. 
Richards, A.F. (Lehigh Univ., Bethlehem, PA). pp 91-129 of Ocean 
resources utilization. Monney, N.T. (ed.). New York, NY; American 
Society of Mechanical Engineers (1976). 

From Winter meeting of the ASME; New York, NY, USA (5 
Dec 1976). 

Eight methods, and a number of variants, of obtaining energy 
from the ocean are presented: ocean thermal, kelp bioconversion, 
ocean waves, tides and tidal currents, ocean winds, ocean currents, 
salinity gradients, and ocean geothermal. Each method is discussed 
in terms of concepts, geographic areas applicable, and development 
schedule and costs insofar as information is available. None of these 
methods releases excess heat into the environment, as do fossil-fuel 
and nuclear power r=. Most of the methods represent 
relatively new technologies. The needs for seafloor engineering R D 
to support all ocean energy systems center about six principal areas: 
mooring and anchoring systems; anchor-soil interaction; underwater 
electrical-transmission cable-soil interaction; in-situ soil properties 
and soil behavior under applied loads for continental shelf siliceous 
and calcerous sands, and deep-sea pelagic clays and biogenic oozes; 
stability-instability relationships of shelf, slope, and deep-sea floor 
soils; and scour and stability of structures, including large anchors 
and power cables, with respect to liquefaction, wave loading, and 
structure-soil interaction in storms. 110 references. 


SOLAR ENERGY 


SOLAR RADIATION UTILIZATION 


36093 (NP—23576) Solar energy R and D program of the Euro- 
pean Communities. Strub, A.S. (Commission of the (US Sele Only), 
munities, Brussels (Belgium)). 1977. 7p. Dep. NTIS Only), 
PC A02/MF AO1. 

Portions of document are illegible. 

The Commission of the European Communities carries out 
solar energy R and D in its own research establishments and by 
letting contracts to research institutions in its Member Countries. 
The paper describes this latter part of activities, which are based on 
a four year program funded with 17.5 million European units of 
account (~ 20 million dollars). The p —_— comprises six sectors: 
(1) dwellings/habitat, (2) power poy (3) piueovelale conversion, 
(4) photochemistry, (5) biomass, and (6) radiation data. Emphasis is 
placed on sector (3), followed by (1) a (2). 


36094 (TAC-STC—78-002) Solar thermal components: a bibliog- 
raphy with abstracts. ly update, April—June 1978. (New 
Albuquerque SA). Technology Application 


Center). Sep 1978. 121p. Univ. of New Mexico, Albuquerque, NM. 

Citations are presented on the subjects: material properties, 
flat plate collectors, concentrating collectors, heat pumps coolers, 
a exchangers, solar ponds, disti 


ition, process heat, and pee oy 
Pari) Authors and permitted title/keyword indexes are inc 


36095 Simulation techniques for solar energy systems. Sawada, 
T.; Ishii, K.; Nozaki, T. (Matsushita Hous Prod Co, .¥ Natl. Tech. 
Rep. (Matsushita Electr. Ind. Co., Osaka); 24: No. 5, 861-868(Oct 
1978). (In Japanese with English abstract). 

Simulation a pe to understand simply the performance, 
design and evaluation of a solar energy system are very important 
factors for engineering using solar energy. A comprehensive solar 
energy system simulation computer program has been developed to 
calculate energy use for various solar energy systems. This calcula- 
tion is based on the detailed solution of a heat-balance simultaneous 
equation. A test model of a solar energy water heating system was 
built and various data were measured automatically. These measured 
values showed good agreement with the above calculated values. 


SPACE HEATING AND COOLING 
REFER ALSO TO CITATION(S) 36192, 36828, 36886 


36096 (ALO—4261-T1) Solar heating and cooling systems stud- 
ies. Ninth monthly technical status report, 1 January—31 January 
1979. (Science Applications, Inc., McLean, VA (USA)). 1979. Con- 
tract EM-78-C-04-4261. 225p. Dep. NTIS, PC A10/MF AO1. 
A description of a stand alone residential load model for 
TRNSYS and of the procedure used to validate the load model is 
resented. An investigation of the accuracy of pre-calculating build- 
ing loads for later use in system simulations using the temperature 
level control heat pump model and the new load model is included. 
A description of output information which the models will produce 
and the control used for each system are given. The economic 
relationships used in a computer program which calculates the life- 
cycle-cost and other economic parameters of a solar system are 
shown. A draft of the + format for solar heating and cooling 
systems is appended. (MHR 


36097 (ANL/EES-TM—34) Cost and performance evaluation of 
passive solar systems. (TRW, Inc., McLean, VA (USA). 
Systems Planning Div.). Nov 1978. Contract W-31-109-ENG-38. 
68p. Dep. NTIS, PC A04/MF AO1. 

This study was undertaken to produce a detailed methodolo- 
gy for designing optimal passive solar systems for single family 
residences. Earlier work had shown that passive solar systems were 
economically more favorable than conventional HVAC systems. 
This study refined the earlier results and examined a broader range 
of passive solar system configurations, in a wider v: of climate 
and insolation conditions. This study was divided into the follo 
four major tasks: methodology development, refinement of cost 
performance data, development of computer program, and analysis 
of thermal/storage walls. 


36098 (CONF-790106—1) Computer simulation of heating and 
cooling of ventilation air for a passive solar house. Cristy, G.A. (Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
13p. Dep. NTIS, PC A02/MF AOI. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

A computer model was developed to analyze the perform- 
ance of a proposed system for moderating the temperatures of 
ventilation air for a semi-buried passive pares, Hew using a rock bed 
installed outside the insulation on the three buried walls of the house. 
The soil outside the rock bed would be covered with insulation to 
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Portions of document are illegible. 
Model validation is the process of determining if the 
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36100 (COO—4577-6) Phase-one 
tovoltaic/thermal residential 
setts Inst. of Tech., 
Contract EG-77-S-02-45 

Objectives, rationale, 
using a residential a 
— will be both archived and 


varatiel te system 

heat pump system will 

experiment. 

36101 (DOE/CS—0057) National Solar Heating and Cooling 
Commercial Demonstration 


S (USA), Div. of Solar Applice. 
partment of Energy, W: DC (USA). Div. of Solar A; 
tions Developments). Jan 1979. 152p. Dep. NTIS, PC A08 AOl. 
The purpose of this directory is to identify those firms and 
individuals who are 


heating i currently sponsored by The Depart- 

eS a eee ing provides identification for sever- 

al participants in each active DOE commercial demonstration proj- 

postgrad neat ayy Regence rhe phew mk ange for 

owners, architects, solar designers, mechanical engineers, 
directly involved in each 
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yject. The 

Loyang fete by ae 
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— grant tg System design package for 
SIMS prototype system 3, solar heating and domestic hot water. 
ational Aeronautics and y mee Huntsville, AL 
SA). George C. Marshall it Center). Nov 1978. Con- 
tract EX-76-A-29-1037. 81p. Dep B NTIS, PC A0S/MF AOl1. 

This report is a collation of documents and drawings that 
Ne 6 ee ee ee ee ee ae 
flat plat collectors “>. subsystem. 
The system was yhual ‘metalation into a ‘tingle family Swell. 
ing. The description, performance specification, drawings, 
verification plan/procedure, and bes pone = oe the system are 

ed for evaluation of the system with information sufficient to 
assemble a similar system. The SIMS Pro vag ae Dyna Fe and Hot 
Water S Model Number 3 has been in a residence at 
Glendo State Park, Glendo, Wyoming. 


20109, (DOE/NASA/CR-150867 package for 


Memorial Observatory, Lincoln, Nebraska. (Solar ee 
I t Co., Metairie, LA (USA)). Dec 1978. Contract EX- 
16-A- fo37. 37p. Dep. NTIS, PC A03/MF AO1. 

This report contains installation information for a solar heat- 
ing system installed in Hyde Memorial Observatory at Lincoln, 

This package includes a system tion and mainte- 
nance manual, hardware brochures, schematics, system operating 
modes and dra . The Solar Engineering and Equipment Compa- 
ny (SEECO) dev oped this a seen ay solar heating system, which 
consists of the following subsystems: solar collector, control, and 
storage. 
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36104 (DOE/NASA/CR—161165) Verification test report on a 
solar heating and hot water ational Aeronautics and Space 
Administration, Huntsville, AL (USA). George C. O37. lp. Dep. 
t Center). 21 Jul 1978. Contract EY-76-A-29-1037. 6p. ‘ 
gag gether 
This document provides information on the development, 
qualification and acceptance verification of Colt, Inc. commercial 
ot eas Se OS Se ee oe The verifica- 
tion includes oo i the efficiencies and the ~~ 
methods used, such as similarity, analysis, inspection, test, etc. 
are applicable to the woslination uirements. Colt, Incor- 
rated of Southern ornia has dev two commercial solar 
ing and hot water systems. The systems have been installed at 
Yosemite een Ry - 2 California, and a. Colorado. The 
systems consist 0 following collector, storage, trans- 
port, hot water, auxiliary pies ag pe 


36105 (HCP/M—2284) Performance testing residential 
solar climate control system using a water trickle collector and a 
water-rockbed thermal storage Washington Univ” Westtegtos, DC (USA). 


October 1978. (Geor, ber on ag U; Washington, 
pe 1979. Contract EY-7 1-2284. 157p. Dep. NTIS, PC A08/ 
AOl. 

This report presents results of the thermal performance test- 
ing and evaluation of the Thomason “Solaris” residential solar 
climate control system during a winter period. The test system was 
installed in a two-story house, owned by Mr. Blake Clark, located in 
Clavert County, Maryland at a distance of approximately 25 miles 
from W: D.C. in the south-east direction. This house is 
known as SOLARIS No. 6. Test data collection for the heating 
ana was started in November 1976. During the following test 

— of the data acquisition system was extremely 

test data indicated that the air flow rate delivered to the 
Seas wen trees Un Cs Gils ties eeecten 0 Geemees s e 
amount of heat removed from the thermal storage. Due to rather 
serious data acquisition system difficulties, it was not possible to 
collect additional test data under the corrected normal design air 
flow rate conditions. It is expected that performance of the test 
system under more favorable ambient and operating conditions 
would be improved. On account of the availability of rather limited 
test data on the operational costs, no attempt was made for evaluat- 
ing the cost-effectiveness of the test — either over a complete 
heating season or on an annual basis. total installed cost of the 
test system, in 1974, was given by the system designer as $4,968, 
including air-conditioning, t, controls, labor, etc 


36106 (Juel-Spez—25) Possibilities and limitations of solar 
utilization with the use of low-temperature collectors in the 


German Federal Republic: principles, engineering systems, economy. 
Melib, M. eranmaruppe Synenion Juelich G.m.b.H. (Germany, 
F.R.). Pro ee a. forschi und Technologische 
sites Dec 1 247p. Dep S (US Sales Only), PC 
Al a 4 AOl 


Technical performance and economy of low-temperature 
solar collector systems are investigated with regard to their possible 
application for the LT-heat supply in the FRG. The systems consist 
of a flat plate collector system, including storage, and a conventional 
back- rhe analysis and may be assisted by an electrically driven heat 
pump. is carried out by computer simulation based on a 
mathematical ae of the different kinds of LT-system-compo- 
nents. The separate modelling of collector, heat exchanger, storage 
facility, heat pump, etc. makes the various composition of compo- 
nents possible. Four types of LT-collector systems are investigated 
in detail: domestic hot water supply system, house heating system, 
combined house heating and hot water supply system, and solar 
assisted heat pumps for heating and hot water supply. Simulations 
are based upon hourly data of total insolation and ambient tempera- 
ture measureed at Hamburg and Munich 1973. The systems are 
supplying heat for a typical German 1 + 2-family house which is 
pee following the guidelines of DIN 4108. This house, 

— by a conventional central heating system (oil), is taken as a 
eference for comparison. 


36107 (LA-UR—78-2588) Solar heating and cooling results for 
the Los Alamos study center. Hedstrom, J.C.; Murray, H.S.; Bal- 
comb, J.D. (Los Alamos Scientific Lab., NM (USA)). 1978. Contract 
=a Tp. (CONF-781236—1). Dep. NTIS, PC A02/MF 
AOl. 
From Conference on solar heating and cooling systems oper- 
ational results; Colorado Springs, CO, USA (28 Nov 1978). 
The solar energy system for the Study Center consists of an 
8000 ft? array of selectively coated, single-glazed collectors, a 5000 
on pressurized tank for hot storage in the cooling mode, and a 
0,000 gallon tank, which is used for hot storage in the heating mode 
and cold storage in the cooling mode. Either of two chillers may be 
used in series with the cold storage tank, an 85 ton absorption unit, 
or a 77 ton Rankine cycle unit. Night evaporative cooling is also 
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used to cool the 10,000 gallon tank. A heat recovery unit is used to 

fresh air in the winter, and, by means of spraying the exhaust 

air, to pre-cool fresh air in the summer. Daily, monthly, and seasonal 

ted for the system. Performance data 

a ae ee ude tabulation of thermal and system coeffi- 
pp a ig 


36108 (LA-UR—78-3183) Active systems studies at LASL. 
Murray, H.S. Alamos Scientific Lab., NM (USA)). 1978. Con- 


(Los 
tract 1 Sp. (CONF-780983—12). Dep. NTIS, PC 


and cooling R and D branch contrac- 
USA (24 Sep 1978). 
men Mater results are summarized for active systems studies 
at LASL. A description is given of computer simulation and com- 
puter code validation activities in the active systems studies pro- 
gram. 
36109 (SAN—1537-1) Billings Shipping 
ner Shipp Facility, = Montana. Final technical report. 
pping Corp., MT (USA). Freight Distribution Center). 22 
Dee a 8. Contract EG-77-A-03-1537. 2ip. Dep. NTIS, PC A02/ 


The office portion of the building is 4900 ft* The active 
hydronic space heating system uses 1890 ft? of flat plate air-to-water 
solar collectors and has 2500 gallons of storage capacity. Included 
here are the acceptance test plan, operation and maintenance, operat- 
ing mode table, pictures, and system performance data. a 


36110 (SOLAR/2011—78-04) Performance Dea An 

T.D. (Moseley (Terrell E.), Inc., Lynchburg, VA (USA Y) SFis. Fc on 
Contract EG-77-C-01-4049:EX-76-C-01-23 8. 12p. Dep. 

A02/MF AOl1. 

The Terrell D. Moseley Co. site is a 1780-square foot, single- 
story commercial office building with attached warehouse in Lynch- 
burg, VA. The solar-energy system is designed to provide approxi- 
mately 70 percent of the Bnet and hot-water energy re- 
quirements of the office building. Only the space-hea' system is 
monitored for lormance evaluation, due to e ly low hot 
water usage. site has an array of flat-plate collectors with a 
gross collector area of 400 square feet that faces south with a tilt 
angle of 50 degrees from the horizontal. Water is used as the medium 
for delivering solar energy from the collector array to storage. The 
energy is stored in a 2000-gallon tank. When solar energy is insuffi- 
cient, a natural gas fired boiler provides additional energy to the 
ym igen The system is shown schematically. The three modes 
of solar operation used in heating the conditioned space are de- 


36111 (SOLAR/2018—78/14) Solar system performance 
evaluation. Wallace, C.T.; Brooks, A.R.; Murphy, L.J. (Reedy Creek 
Utilities Co., Inc., Lake Buena Vista, FL (USA); IBM Federal 
Systems Div., Huntsville, AL (USA)). 1978. Contract EG-77-C-01- 
eo -2401. ned Dep. NTIS, PC A03/MF AOl1. 

lormance evaluation report presents a sum- 
mary of th the Sieroter through August 1978 operation of the Reedy 
Creek Utility District solar energy system. This system is designed to 
provide space heating and cooling as well as hot water for a two 
story modern office building located in Lake Buena Vista, Florida. 
Presented are results of an evaluation of measured system perform- 
ance and a comparison of measured climatic data with long term 
average conditions. Performance evaluations of each of the major 
subsystems are also presented. 


36112 ay pen gg Solar project cost report. Hal 

H.J. (Mueller Associates, Inc., Baltimore, MD (USA)). 1978. Gan 
tract W-31-109-ENG-38; EG-77-C-01-4049. 30p. Dep. NTIS, PC 
A03/MF AO1. 

This report provides detailed cost information for the Reedy 
Creek Utilities solar heating, ser Low service water heating 
project located in Walt Disney World, Florida. The solar — 
system cools, heats and supplies service hot water for approxima 
5625 ft? of office space in a general office building. The system was 
designed as an integral part of the buildin gat the time the building 
was designed. The construction costs of solar project are pre- 
sented in this report. Category costs are listed by materials, direct 
labor, and subcontract costs. The subcontract costs include both 

materials, labor, overhead and profit for electrical, control and other 
minor subcontractors. 


36113 bmn gat gy” Pe 77) Central solar heat station in 
Studsvik. Roseen, R. (Studsvik Energiteknik AB, Nykoeping 
rw gg 10 May 1978. 18p. Dep. NTIS (US Sales Only), PC A02/ 
AOl 

The Studsvik central solar heat station prototype was present- 
ed at the solar Se at VVS-78, May 18—19, 1978, in 
Stockholm. The o building, solar collectors, and the hot water 
reservoir for annual storing are described schematically. The build- 


ing obtains its annual requirement of heating from the sun and the 
system will be in operation August 1978. 


Suse WR Chinen, th; Ga Dovdagimn Gee (1978). 10p. 
(CONF-7804105—1). : : 
From US commerce trade show; er 


36115 rear ten ery NT TY 
C.E. (to Borg: Warne Corp.). US Patent 4,133,183. 9 Jan i979, Filed Filed 


date 29 Dec 1976. 4p 


Freeze protection for solar systems. Honikman, 
T.C. (to Allen K. Cooper). US Patent 4,133,338. 9 Jan 1979. Filed 
date 1 Sep 1977. 10p. 

Redundant freeze protection having primary and secondary 
protection modes is provided for a solar system, such as a 
invelves clreulatien ete heck sehaanent UaSan Aaa a an ier 
involves circulation of a heat 
oS eee ee ee ee aes 

tank. The peimay pootecten jonbe % Wiguenes te Ganaie te 
the collector liquid temperature, T/sub c/, to a selected 
freeze protection trigger levei, T/sub f/, and involves termination of 
pore and draining of liquid from the collector. 
or freeze protection mode occurs upon 

failure of the collector M4 means to drain the collector in the 


mode in to freeze protection trigger 
FT eub c/ S T/sub f/ and involves continued circulation of li 


to solar H Y.; Bereny, J.A. 
(ompe), San Mateo, EA; Soar Beg ie, evan wh Shona ti979). 


(Guat can ourve 25 6 Saga EE ee 
mation that can serve as a learning aid, yo wey ee 
tool, or a reference guide is ted. The 
on the i, (ola heating td an overview af the ai six ore solar 
technologies, (so! 


ming pools, domestic hot water, and opece heating: methodology 
for calculating building —_ loss and gain, including world 
sizing through utilization of the chart method, oC 
ugh wu oO -c! 
examples and ough ol (7) a Solar Heating Product phe penned 
divided into four sections: collectors, controls, ae, wee 
(8) an Annotated Bibliography Bem ap my be 
literature, incl vital pro; a lanning documents pub- 
lished by the U.S. vernment and ©)  f wm ate pred Dictionary 
consisting of: glossary, acron and conversion fac- 
tors (English to metric SI units). ¢ twHK) 


36118 Development of a novel solar heating and cooling device. 
Rush, W.F. Chicago, IL; Institute of Gas Technology (1979). 15p. 
(CONF-790208—2 

From International symposium on engineering; San Salvador, 
El Salvador (19 Feb 1979). 

The basics of the SOLAR-MEC unit that utilizes the princi- 
ple of desiccant cooling are described. The processes involved are 
explained for two modes of operation commonly known as the 
recirculation and the ventilation mode. Both of these modes are 
quantified by describing the psychrometric 
volved. A calculation is presented using the 5% design i i 
San Salvador, and the amount of fossil energy that could be saved by 
coupling the SOLAR-MEC unit with a solar or waste heat source is 
estimated. The calculation is repeated for the av: summer condi- 
tion existing in San Salvador. The coo’ at the average 
condition is primarily latent, and this calculation illustrates one of 
the features of desiccant cooling - the penne Bong accomodate cooling 
loads of any combination of latent and sensible heat. Moreover, it 2 
pone ng pad rege ym ao solar or waste heat, if 
available, sho’ le to pro i necessary energy t 
without requiring any fossil fel backup. _ 
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36119 Optimal energy design of structures by using the numerical 
simulation of the thermal with emphasis on the passive 
collection of solar energy. ey A.F.; Heerwagen, D.R.; Kippen- 
han, C.J.; Stoltz, S.V.; Varey, G.B. (Univ. of Washington, Seattle). 
Energy Build.; 1: No. 4, 367-382(Jun 1978). 
The passive utilization of solar energy can best be achieved 
through the careful collaboration between the architect and the 
i who are responsible for the design of such structures. 
S tial interation in the early stages of design is curcuial with 
the energy implications of tradeoffs assessed and re-assessed as the 
design oa through the schematic and development phases 
where form, function and material utilization are being traded and 
juxtaposed. The calculational program, to be useful for the architect- 
engineer teams, must be first and foremost a dynamic model of the 
structure's ti tt behavior which accurately reflects the 
dynamic external influences such as insolation, air temperatures and 
psychrometric properties as well as the schedules of use in terms of 
internal loads and selected or casually resulting temperatures and 
humidity. It must be capable of dealing with interactions between 
several y interconnected space (room-room) and the mo- 
derating effects of air movement. The development of such a calcu- 
dent’ geasen as part of the work of a team of architects, 
climatologists, and engineers who have been bey sp on the task of 
incorporating and executing conserving designs in the medium size 
group residential structures is described. The responsiveness of the 
program to the needs of the users and the demonstration of its 
accuracy is illustrated by several computational examples of single 
and multiroom configurations. The effects of typical design choices 
and changes are illustrated by calcualtions for short time summer 
and winter extreme weather conditions and also for long time 
average weather behavior. Both modeled and actual weather data 
are used in these calculations. 


36120 Solar energy for refrigeration and air conditioning. Neal, 
W.E.J. (Univ. of Aston, Birmingham, England); Pabon-Diaz, M. 
Refrig. Air Cond.; 81: No. 961, 59-60, 62, 65-66, 68, 70, 73, 75-76(Apr 
1978). 

Theoretical work on each of the following topics is summa- 
rized: (1) heating/cooling principles, (2) availability of solar energy, 
(3) design and other considerations associated with cooling utilizing 
solar energy, (4) cooling cycles using solar energy, and (5) prototype 
systems. (MOW) 


36121 Non-polluting, energy-saving way of building. Traebing, I. 
(te Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,605,323/A/. 18 Aug 1977. 28p. (In 
German). 


The patent describes constructive measures in the production 
of components of plants to generate and consume thermal energy, in 
i for solar energy utilisation. These are: solar collectors (7 
subclaims), coolers (4 subclaims), waste water separation (1 sub- 
claim), underground-surface exchange (4 subclaims), space bound- 
aries/air heat exchangers (1 subclaim), s air conditioning by wall 
temperature control (7 subclaims), wall element (1 subclaims), con- 
tainers and lines (2 subclaims). For each of these components, the 
following —_ are discussed: State of the art, assessment and 
criticism of the state of the art, resulting problems and solutions, 
further details, possible advantages. 


36122 Homeowner's guide to solar energy. Springfield, IL; Illi- 
nois Dept. of Business and Economic Development (1977). 56p. 
(NP—23537). 

The following chapters are included: (1) the availability of 
solar energy in Illinois, ) how solar energy works, (3) building a 
solar-heated home, (4) retrofitting an existing home with a solar 
system, (5) cooling with solar energy, (6) solar energy economics, (7) 
solar corn drying, (8) examples of solar homes, and (9) sources of 
information. (MOW) 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 36141 


36123 (SERI/PR—13-154) Solar thermal test facilities users as- 
sociation. Bi , C.J. (Solar Energy Research Inst., Golden, CO 
(USA)). Jan 1979. Contract EG-77-C-01-4042. 54p. Dep. NTIS, PC 
A04/MF AO1. 

Highlights of STTFUA activities for the past fifteen months 
are summarized as follows: in June 1978, SERI awarded the Univer- 
sity of Houston a contract to continue operation of the STTFUA for 
one year; approximately 20 High Temperature scientists met to 
consider the current status and needs of high temperature research, 
and to define some of the experiments which might be undertaken; 
eighty eight Solar Leaders from France, Japan, and the United 
States a in a two day annual meeting in — 1978; and a 
- Y emperature Industrial Process Workshop was held September 
1978 to examine the use of high temperatures (more than 300°C) for 
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industrial processes. Fifteen were received and reviewed 
by the STTFUA. Six were on og a total of $86,000, with an 
additional four proposals presently in the contracting process. 
WATER HEATING 


REFER ALSO TO CITATION(S) 36095, 36100, 36102, 36104, 
36106, 36110, 36111, 36112, 36116, 36117, 36851 


36124 (CONF-790213—2) Economy of a retrofit solar 
Schreyer, J.M. (Oak Ridge National Lab., TN (USA)). 1979. Con- 
tract W-7405-ENG-26. 20p. Dep. NTIS, PC A02/MF AOI. 
From 6. energy technology conference and exposition; Wash- 
ington, DC, USA (26 Feb 1979). 
Eight flat-plate collectors of 10 ft? each were used for the 
solar water system retrofitted on a 20-year-old house. A 50/50- 
ycol/water fluid was circulated through the collector circuit. A 
20-gallon galvanized water tank was used for storage. An economic 
analysis of hot-water system is presented. (MHR) 


36125 (COO—4662-1) Cost effective solar hot water system for 
econo-travel motor hotel located at Hampton, VA. (Solar Systems of 
Virginia, Inc., Hampton (USA)). Nov 1978. Contract EM-78-G-02- 
4663. 19p. Dep. S, PC A02/MF AO1. 

This paper gives the final report of a cost effective solar hot 
water heating system installed on the Econo-Travel Motor Hotel at 
2708 Mercury Boulevard, Hampton, Virginia. The description of the 
system along with the final cost breakdown, performance data and 
payback time are given. The payback time for the installed system 
will be approximately four (4) years instead of the 6.65 years 
estimated for the proposal. The additional ova is due to the 
reduction in the peak demand charge since the electric hot water 
heaters are not required to operate at the same time each morning as 
the dryers used for the laundry. As called for in the pro to 
DOE, the success of the system will be determined by the reduction 
in the utility cost and reduced use of our fossil fuels. The results 
shown in the hotel’s monthly electricity bills indicate that this goal 
has been accomplished. 


36126 (COO—4663-1) Cost effective solar hot water system for 
Econo-Travel Motor Hotel, Chesapeake, Virginia. Final report. (Solar 


Systems of a Inc., Ham; 


m (USA)). Dec 1978. Contract 
EM-78-G-02-4663. 17p. Dep. S, PC A02/MF AO1. 

The final report of a cost effective solar hot water Lge f 
system installed on the Econo-Travel Motor Hotel at 4725 W. 
Military Highway, Chesapeake, Virginia, is presented. The descrip- 
tion of the system along with the final breakdown performance data 
and payback time are given. The payback time for the installed 
system will be approximately four (4) years instead of the 6.65 years 
estimated for the proposal. The additional — is due to the 
reduction in the peak demand charge since the electric hot water 
heaters are not required to operate at the same time each morning as 
the dryers used for the laundry. As called for in the pro to 
DOE, the success of the system will be determined by the reduction 
in the utility cost and reduced use of our fossil fuels. The results 
shown in the hotel's monthly electricity bills indicate that this goal 
has been accomplished. 


36127 Solar pool heater. Acker, L.C. (to Engineering and Re- 
search Associates, Inc.). US Patent 4,146,015. 27 Mar 1979. Filed 
date 9 Sep 1977. 8p. 

A solar pool heater is defined by a submersible tubular ring 
attached to the perimeter of a floating sheet. The ring is perforated 
to permit the entry of water within the ring to induce at least partial 
submersion. The submersed ring prevents overlapping of adjacent 
heaters and reduces the likelihood of the heaters being blown off the 
pool by wind. The sheet includes a plurality of captive air bubbles to 
provide a floatation capability while simultaneously insulating the 
water surface from the ambient air. By developing the sheet from 
material transparent to at least a spectrum of the solar rays, the 
underlying water will become heated by the received radiant energy. 


OTHER 
REFER ALSO TO CITATION(S) 36122, 36123, 36139 


36128 Device for converting solar energy into mechanical energy. 
Posnansky, M.; Marbach, W. (to Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,424,315/B/. 19 Jan 1978. 
8p. (In German). 

The invention concerns a device for converting solar energy 
into mechanical energy with a heat engine with a closed circuit for a 
working medium, which is heated in the working area of a solar 
reflector, which performs work in the heat engine and which is 
cooled in a cooling device arranged subsequently in the circuit after 
the heat engine. A — piston engine is used as the heat engine 
whose cylinders become larger and smaller during rotation. The 
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heating range for the working medium is arranged outside the casing 
of the heat engine. The use of rotating piston engine as heat engine 
permits a constant inflow of heat energy and a continuous outflow of 
the heated working medium, which results in a high efficiency. 
Constructional and technical details are given. 


36129 Some results of an experimental study of Stirling engines. 
Umarov, G.Ya.; Trukhov, V.S.; Klyuchevskii, Yu.E.; Tursunbaev, 
LA.; Orda, E.P.; Vogulkin, N.P. (Physical-Technical Inst., Tashkent, 
USSR). Geliotekhnika; No. 4, 34-37(Apr 1977). (In Russian). 

A Stirling engine is regarded as one of the most promising 
dynamic converter of solar energy. A design method has been 
proposed by which the heater, the regenerator, and the refrigerator 
can be optimized so as to yield the maximum overall cycle efficien- 
cy. A test stand has also been developed for experimental evaluation 
of such an engine and for verification of the design procedure. On 
the basis of indicator diagrams and brake tests as well as measured 
= and efficiency versus pressure and speed, it ap feasible to 

uild a Stirling engine for converting solar energy with an efficiency 
of 25% at power levels of the order of 1 kW. 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 36052, 36192, 36575, 37087 


36130 (CONF-780983—14) Development of a low-temperature, 
low-cost, black-liquid solar collector. Landstrom, D.K. (Battelle Co- 
lumbus Labs., OH yep a ‘ae Contract EG-77-C-04-4097. Sp. 
Dep. NTIS, PC A02/MF A 

From 3. solar heati ani cooling R and D branch contrac- 
tors’ meeting; Washington, DC, USA (24 Sep 1978). 

The primary objective of this project is to develop a cost- 
effective, high-efficiency, low-temperature nonconcentrating black 
liquid type collector. A secondary objective is to determine if such a 
collector would have specific advantages when used as a thermal 
energy source for a heat pump. 


36131 (COO—2929-13) Low-cost solar air heater. Final report, 
June 29, 1976—July 22, i977. Rask, D.R.; Mueller, L.J.; Pejsa, J.H. 
(Honeywell, Inc., Mixncapolis, MN SA). Energy Resources 


w 
Center). 22 Aug 1977. Contract EY-76-C-02-2929. 218p. Dep. NTIS, 


PC A10/MF A 
The avabinei: of a flat-plate solar air-heater is described in 
this report. A unique jet impingement concept is used as the absorber 
plate-to-air stream heat er mechanism. The intention was to 
increase the efficiency of the air heater, over that of a conventional 
pasees West | type, by increasing the absorber plate-to-air stream 
eat transfer coefficient. The program objective was to design, 
fabricate, test and evaluate the jet impingement concept collector. 
For comparison, a baseline parallel-plate collector was analyzed, 
fabricated and tested. 


36132 (DOE/EIA—0174) Solar collector manufacturing activi- 
ty, July 1977—June 1978. Energy data report. (Department of 
Energy, Washin DC (USA). Energy Information Administra- 
tion). Feb 1979. 50p. Dep. NTIS, PC A03/MF AO1. 

Results of a DOE Energy Information Administration tele- 
phone survey of known or probable U.S. manufacturers or importers 
are presented. Tables are given of solar collector manufacturing 
activity by g papeans location, producer size, collector type, end 
use, and type of user. Producer shipments of solar collectors during 
the January—June 1978 period were 6.3 million square feet, an 
inrease of more than 1 million square feet (20.6 percent) over the 
shipments reported in the July—December 1977 period. The number 
of manufacturers reporting sales remained relatively stable at 297 
and 294, respectively. Consequently, the statistics reflect an increase 
in production per company. A list of the manufacturers responding 
to the survey is included. (WHK) 


36133 (DOE/NASA/CR—150874) Analysis and experimental 
tests of a high-performance evacuated tubular collector. Beekley, 
D.C.; Mather, G.R. Jr. (National Aeronautics and Space Administra- 
tion, Huntsville, AL (USA). George C. Marshall Space Flight 
Center). Dec 1978. Contract EX-76-A-29-1037. 57p. Dep. NTIS, Pc 
A04/MF AO1. 

A high-performance collector based on the use of all-glass, 
evacuated tubular collector elements is described and analyzed, and 
supporting ex ental data presented. The collector operates with 
excellent efficiency at temperatures high enough to drive existing air 
conditioning units, and shows good performance under diffuse light 
and low insolation conditions. collector efficiency is insensitive to 
operating temperature, ambient temperature, and wind speed. In 
addition, air as well as liquid can be used as the heat transfer fluid, 
with no significant performance penalty. While the equations gov- 
erning the useful energy produced can be cast in a form similar to 
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that for flat plate collectors, several important parameters are unique 
in a number of respects. 


36134 (DOE/NASA/CR—150875) Preliminary design oe 
for Sunair SEC-601 solar collector. (Owens-Illinois, Inc., Toledo, O! 
ag Dec 1978. Contract EX-76-A-29-1037. 58p. Dep. NTIS, MF 


Portions of document are illegible. 

This report presents the preliminary —— of the Owens- 
Illinois mode Sunair SEC-601 tubular air solar collector. Information 
in this packa; o tactics Oe ee pe ee 
Approaches, analysis, and detailed drawings available as the 

Preliminary Design Review. 


36135 Yen a Long 

fects on the thermal performance of the Sunworks liquid solar collec- 
tor. (Wyle Labs., Huntsville, AL (USA). Solar Ener 

Div.). Jan 1979. Contract EX-76-A-29-1037. llp. Dep. 

A02/MF AO1. 

This report presents the test procedures used and the results 
obtained during the evaluation test ay mg of the Sunworks pal 
covered liquid solar collector. tests were performed under 
simulated conditions, following long-term exposure to natural 
weathering conditions. The Sunworks collector is a flat-plate solar 
collector. The absorber plate is with copper tubes by 
soft solder, and is coated with Enthon selective black with an 
absorptivity factor of .87 ~ .92 and an emissivity factor of .10 ~ .20. 
It has a single glass cover of 3/16” tempered coda w about 
115 pounds. The overall dimensions of the co x 84” x 
4”. 


36136 (DOE/NASA/CR—161093) Long-term weathering ef- 
fects on the thermal performance of the 

solar collector. (Wyle Labs., Huntsville, AL (USA)). 1979. Contract 
EY-76-A-29-1037. 13p. Dep. NTIS, PC A02/MF AOl1. 

Test procedures used during an evaluation test to 
obtain the thermal performance data on the solar collector following 
long term exposure to natural weathering conditions are given. The 
total weathering period was about fourteen and one- 

The test article is a flat-plate solar collector that uses liquid 
heat transfer medium. The overall dimensions of the collector are 3’ 
x 7’ x 4-3/4". The absorber plate is No. 110 copper and is .021” thick. 


It has a double glass cover of 1/8” tempered glass, and weighs 
approximately 130 pounds. 


36137 (LA- pang ary * Low temperature flat-plate collector 

space/water heating. Moore, S.W. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 6p. (CONF-781228—2). 
Dep. NTIS, PC A02/MF AO01. 

From Reliability of materials workshop; Denver, CO, USA 
(18 Dec 1978). 

Low temperature flat plate collector can take many 
different forms and make use of a variety of materials. Collectors can 
be liquid heaters, air heaters, heat-pipe exchanged, or a hybrid 
arrangement when combined with passive systems. They can be 
factory-manufactured modules, site assembly of Suterpcsbentine 
tured components, factory-manufactured into rtable housing, 
or completely site-constructed. Material selection for all components 


must be evaluated with res nip ge coetaing parameters, perform- 
ance, durability, and above L life-cycle c le come Ay 


36138 (LBL—8632) Microstructure and optical properties of 
black chrome befor and after exposure to high temperatures. Lampert, 
C.M.; Washburn, J. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.; California Univ., Berkeley (USA). Dept. of Materials 
Science and Mineral Engineering). Jan 1979. Contract W-7405- 
ENG-48. 15p. (CONF-790120—2). Dep. NTIS, PC A02/MF AOI1. 

From 2. annual conference on absorber surfaces for solar 
receivers; Boulder, CO, USA (24 Jan 1979). 

the chemical and microstructural stability of the CHROM- 
ONYX type of black chrome solar coating was investigated at 
different temperatures and atmospheres. This was done to give a 
better poser of the mechanism of solar energy selectivity 
and its variability when subjected to short term heat treatments. The 
as-plated structure was found to consist of a suspension of metallic 
chromium particles within the size range of 100A in a amorphous 
oxide matrix. this assembly was in turn formed into larger Fn ‘high 
within the size range of 0.05 to 0.30 microns. Short term 
temperature heat treatments were used to simulate stagnation 
tions. Samples were annealed in both air and vacuum, which resulted 
in similar characteristics. Annealing in air appeared to mildly accel- 
erate optical degradation at temperatures. For short term heat 
treatments below 300°C the reflective and microstructural properties 
appeared to be unchanged. By in situ vacuum anneali “+ - 
coating above 400°C microscrystalline CrzO; was iden 
observation of diffraction patterns it was concluded that a-CrzOs on 
transformed into crystalline CrzOs. The Cr2O3 phase continued to 
grow at higher temperatures at the expense of chromium content. At 





panel and refrigeration 
'S Patent 4,126,014. 21 Nov 1978. 
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is collected by a plate-shaped panel 
The two major walls of the panel 
consist of transparent and 


cavity. The is 
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trolux type. 


36140 (SAND—78-0965) Low-temperature performance com- 
parisons of and collectors based on typical 
meteorological year data. Treadwell, G.W. (Sandia Labs., he. 
que, NM (USA)). Feb 1979. Contract EY-76-C-04-0789. 32p. : 
NTIS, PC A03 AOl. 

Performance calculations have been made to compare the 
performance of orientations of parabolic-trough collectors with 
those of single-cover flat-plate collectors. Typical meteorological 
year weather inputs were used. Results indicate performance advan- 
tages of the horizontal north-south-axis parabolic-trough collectors 
over most areas of the United States. 


96141 CAND — 70-1977 Analysis of collectors for feces ben 
Feb 1979, Contract EY-76-C-04-0789. 25p. Dep. NTIS, PC Aue 


The economic viability of solar energy for industrial process 
heat applications depends directly on the collector array lorm- 
ance and cost. Various distributed solar collectors are uated in 
terms of volar availability, attainable performance, and projected 
costs. Collectors are rank ordered in their projected cost effective- 
ness for future industrial process heat applications. 


36142 (SAND—78-7035) Solar Collector Design and Fabrication 

Program. Final report. (Raytheon Co., Bedford, MA (USA). Missile 

S Div.). May 1978. Contract EY-76-C-04-0789. 193p. Dep. 
S, PC A09/MF A0O1. 

The report contains a detailed description of requirements, 
design and manufacturing of collector major components, including 
the mirrors, mirror support structure, absorber and its support struc- 
can, ant Oe pe ant Se Se 
process and fini and installed equipment are included. Also 
included are the requirements for the collector control system, 
automatic and manual, as well as a description of a fluid circulating 
— to maintain delivered fluid temperature at a preselected 
value. 


36143 (TID—29377) Optimized concentrating/passive tracking 
solar collector. Final Sterne, K.E.; Johnson, A.L.; Grotheer, 
R.H. (Mithra Co., Irvine, CA (USA)). Jan 1979. Contract EM-78-G- 
04-4181. 206p. Dep. NTIS, PC A10/MF AO1. 

A concentrating solar collector having abut half the material 
cost of other collectors with similar performance was developed and 
tested. The selected wo oe a a I Parabolic Concentrator 
(CPC). Output is a fluid heated to 100°C with good efficiency. The 
optical design of the reflector surface was optimized, yielding a 2.0:1 
concentration with a 60° acceptance angle and a low profile. Double 
glazing was chosen consisting of a polyester film outer glazing and 
an inner glazing of glass tubes around the absorbers. The selectively 
coated steel absorber tubes are connected in series with flexible 
plastic tubing. A laminate of metalized plastic film over plaster was 
chosen for the reflective surface. The reflector is rigidized by 
attaching filled epoxy header ge at each end. Aluminum side rails 
and an insulating back complete the structure. The finished design 
resulted in a material cost of $21.40 per square meter in production 
quantities. Performance testing of a prototype produced a 50% 
initial efficiency rating. This is somewhat lower than ex: and is 
due to materials and processes used. However, the efficiency curve 
drops only slightly with increasing temperature differential. 


36144 Solar energy. Thomason, H.E.; Thomason, H.J.L. Jr.; 
am Q.G. US Patent 4,146,011. 27 Mar 1979. Filed date 4 May 1976. 
P- 

For the simple Thomason SOLARIS heat collector, a simple 
outlet is used that requires a drop-outlet nipple with a U-slotted top 
end, and sealant to avoid of liquid or steam (vapor). In a 
modification, only one drop outlet is used for two SOLARIS panels, 


thus cutting the cost even further. In another modification a slotted, 
sloping pipe serves as an outlet and drain. 


36145 Solar heat exchange panel. Elkins, W.; Tickner, E.G. (to 
ar Corp.). US Patent 4,146,012. 27 Mar 1979. Filed date 31 Mar 
1977. 


olar heat exchange panel manufactured by a high speed 


tracking device. Y: . (to Yeda Research and 

Somes 784. 27 Mar 1979. Priority 
date 8 Jan 1976, Israel, 1 

A sensor is disclosed for detecting the position of the sun in 

sky and for use in systems adapted to track the movement of the 

in the sky, said sensor comprising a housing provided with a 

i ing in the vertical and in the horizontal direc- 

i of which is 


herical shape, a photosensor adapted to provide an electrical 

when illuminated by rays of the sun reflected from said 

ith spherical surface, said photosensor being located in 

i housing, said element with spherical 

said opening 

hotosensor, means being provided to utilize 

the resulting signal for locking onto the sun and for tracking its 

movement; systems for such tracking comprising a plurality of such 

sensors and means for tracking the sun by equalization of the signals 

obtained from at least two sensors, each covering a predetermined 
part of the sky. 


36147 Sun-tracking control system for solar collector. Neale, 
S.D. (to Sunpower Systems Corp.). US Patent 4,146,785. 27 Mar 
1979. Filed date 13 Feb 1978. 18p. 

A solid-state control system is disclosed for the control of a 
collector array, the system incorporating a sun-tracking mode, de- 
focusing at excessive temperatures, returning to a stand-by position 
after sunset, and prepositioning at sunrise. 

36148 Solar panel. Zebuhr, W.H. (to Sunhouse, Inc.). US Patent 
4,144,874. 20 Mar 1979. Filed date 10 Jun 1977. 8p. 

An extruded solar panel is disclosed, formed as a unit and 
including a plurality of co-planar fluid eways joined side by 
side and having at least one radiation transmissive cover extending 
over the ays. The edges of the cover are joined to the 
edges of the group of passageways to form a dead-air space over the 
passageways. The opposite longitudinal edges of the cover and 
passageway structure have flanges that can be interlocked for ease of 
assembly, and one or more ribs are provided to support the passage- 
ways from the roof structure. 


36149 Solar heat collector. Porter, D.F. US Patent 4,144,871. 20 
Mar 1979. Filed date 7 Mar 1977. 4p. 

A solar heat collector features a collector panel of double 
compartment form. One compartment i i 
the other compartment is provided for heat collection purposes. 
Such other compartment is subdivided into a series of chambers by 
means of permeable heat transfer devices. One chamber at one end 
of the series is provided with a cold air inlet and the opposite end of 
the compartment is provided with a hot air outlet. Air passes from 
one compartment to the other by passage through the permeable 
transfer devices and intermediate chambers are provided with laby- 
rinth baffling means to retard and slow down the flow of air to 
assure an even cross sectional air flow. 


36150 Solar energy collector. Harrison, H. (to Halm Instrument 
ae Inc.). US Patent 4,144,872. 20 Mar 1979. Filed date 13 Apr 
1976. 4p. 

A solar collector is disclosed for collecting radiant energy 
and transferring it as heat to a moving air stream. A housing has 
means to provide an air stream through the housing. At least one 
translucent cover is mounted on the housing for the entrance of 
radiation into the housing. A plurality of spaced apart partially 
translucent sheets in said air stream, substantially allel to and 
coextensive with the cover, whereby a portion of said entering 
radiation is absorbed by each successive partially transulcent sheet 
and transmitted to said air stream as heat. 


36151 Solar heat collector. Newton, A.B. (to Solation Products, 
Inc.). US Patent 4,142,514. 6 Mar 1979. Filed date 3 May 1977. 10p. 

A solar collector is disclosed utilizing elongated channel- 
shaped reflector members which comprise modified parabolas in 
cross-section to reflect sun rays onto straight sections of a tubular 
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conductor of heat-transfer fluid located substantially along the focal 
lines of said reflector members and being oval in cross-section to 
in’ t the rays of the sun as the position of the sun rises above and 
falls below the central axes of said reflector members, a series of said 
reflector members and conductors being horizontal in use for gravity 
drain and flow and the ends of the straight sections being connected 
to Date a sinous tube system. An insulating frame supports said 
reflector members and tube systems and a transparent cover extends 
across the outer face in use. 


36152 Solar collector comprising an evacuated cover. Hermann, 
W.; Hoerster, H.; Schroeder, J.; Mahdjuri, F. (to U.S. Philips Corp.). 
US Patent 4,142,509. 6 Mar 1979. Priority date 5 Aug 1976, German, 
Federal Republic of (F.R. Germany), 4p. 

A solar collector is disclosed including at least one evacuated 
transparent cover tube provided with means for supplying hydrogen 
to and extracting hydrogen from the cover tube. 


36153 Hybrid solar collector. Auger, R.N. US Patent 4,142,513. 
6 Mar 1979. Filed date 28 Feb 1977. 12p. 

A flat plate hydronic solar collector is disclosed combining 
features of both the trickle and pressurized type of collector and also 
of metal and plastic collectors, the invention consisting of a plastic 
film tube divided into pockets into which heat transfer liquid flows 
by gravity, moving through a multiple number of pockets as the 
liquid progresses through the tube, removing heat from the side of 
the tube facing the sun, the pressure in each pocket being limited by 
the depth of the pocket. An important embodiment of the invention 
has a metal solar energy absorber plate secured over the film tube 
and its mounting surface so that the swelling of the film tube causes 
it to make extensive contact with the metal absorber. 


36154 Solar energy collectors. Leigh, J.M. (to Broken Hill Pro- 
prietary Co., Ltd.). US Patent 4,140,103. 20 Feb 1979. Priority date 7 
Jul 1976, Australia, 10p. 

A solar energy collector is disclosed comprising a closed 
envelope formed from two sheets of metallic material bonded to- 
gether around their peripheral edges and spaced apart to defina a 
space adapted to be filled with working fluid and opening into a 
vapor space formed from an outwardly directed indentation in one 
of thesheets and into which space working fluid can vaporize when 
heated by exposing one surface of the envelope to solar radiaion. At 
least one condensing tube is provided in direct thermal contact with 
the vapor space and through which liquid to be heated flows, while 
means are provided for returning condensed vapor from the vapor 
space to the working fluid space. In one form of the invention a 
lower of the two sheets has a plurality of parallel extendinng 
corrugations formed therein the inner extremities of which abut the 
surface of the upper sheet to space the sheets apart, which corruga- 
tions are alternatively of large and small width, the larger corruga- 
tions primarily forming a plurality of working fluid spaces and the 
smaller of the corrugations primarily forming a plurality of conden- 
sate return channels, with one condensing tube passing into and 
through the vapor space. The closed envelope in one form of the 
invention is supported in a container and is surrounded beneath and 
at the sides and ends thereof by a layer of insulating material with 
the upper open face of the container being closed by a sheet of 
toughened glass. 


36155 Solar heat collector. LaPorte, G.E.; Osterkorn, C.L.; 
Marino, S.M. (to Fedders Corp.). US Patent 4,138,997. 13 Feb 1979. 
Filed date 29 Aug 1977. 6p. 

An improved solar energy collector has a twisted expanded 
metal; bristle fin combination structure which provides improved 
energy absorbing efficiency, good peripheral stability, and efficient 
heat transfer capabilities. The structure is normally formed by wrap- 
ping and thereby . a lanced sheet metal about a conduit in a 
spiral fashion. In the preferred embodiment, the outer peripheral 
structure presents a series of protrusions wherein every other protru- 
sion is twisted at an angle with respect to the spiraling structure. 


36156 Solar energy collection. Stark, V.; Vayda, A.; Rousset, P. 
US Patent 4,134,393. 16 Jan 1979. Priority date 9 Jul 1976, France, 
26p. 


Apparatus and methods for concentrating and collecting solar 
energy are disclosed. In accordance with the invention, solar energy 
is concentrated by economical refringent lenses or lens systems 


including fluid lenses and/or Fresnel-type lenses. The lenses concen- 
trate the solar energy preferably along lines in continuous linear foci 
or in discrete foci at an elongated collector comprising one or more 
fluid-carrying conduits and one or more fluids therein. In one 
embodiment, a plurality of photoelectric cells are located in or on 
the collector along the linear foci or at the discrete foci and operate 
at increased efficiency with heat being removed by the collector. A 
first fluid in the collector is heated by the concentrated solar energy 
and in a preferred embodiment is used to heat a second fluid 
contiguous to the first fluid, the first fluid having a boiling point 
exceeding that of the second fluid. In a preferred embodiment, the 
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first fluid is carried in an inner conduit while the second fluid is 
carried by an outer conduit which encloses the inner conduit and 
first fluid. Thus, the two fluids can be heated to different tempera- 
tures by a single concentrating system and used for different pur- 
poses. Additionally, the invention provides for the storage of energy 
using two fluids of different boiling points. Also disclosed are 
methods and fixed and portable apparatus for distilling water con- 
taining salt or other substances by evaporation of the water and 
condensation of the water vapor wherein preferably the heat of 
condensation is recovered. The invention also provides for assem- 
blies of individual systems to form larger systems. The present 
invention provides heat from solar energy at a cost competitive with 
heat produced from fuels. 


36157 Solar heat collecting apparatus. Hayama, H. (to Sanyo 
Electric Co., Ltd.). US Patent 4,133,298. 9 Jan 1979. Priority date 26 
Sep 1975, Japan, 14p. 

A solar heat collecting apparatus comprises at least one heat 
collecting element comprising a cylindrical outer member in which 
at least its circumferential wall has ility to solar radiant 
energy and the two end faces of the cylinder are closed, a cylindrical 
inner member di in the outer member with the interposition of 
a thermal insulating space with its either end protruding beyond 
each end face of the outer member, an absorbing means for absorb- 
ing the difference between the amounts of heat expansion and 
contraction of the outer and inner members, the two members and 
the means being integrally formed. 


36158 Glazing hold-down clamp for solar energy collectors. 
Nelson, C.O. US Patent 4,133,159. 9 Jan 1979. Filed date 18 Aug 
1977. 6p. 

A hold-down clamp has a longitudinally extending element 
provided with a first rail and a second rail spaced from one another, 
with the first rail being engageable with a circumferential edge of a 
framework on which the second rail clamps an edge of a sheet of 
material, such as glass. A securing arrangement anchors the longitu- 
dinally extending element to the framework so as to create the 
desired clamping action. The securing arrangement advantageously 
includes a plurality of fasteners disposed in spaced relation along the 
longitudinal extent of the element. 


36159 Solar heat absorber plate. Lyon, F.A. (to Halm Instru- 
ment Co. Inc.). US Patent 4,133,299. 9 Jan 1979. Filed date 29 Mar 
1978. 4p. 

An absorber plate for water a collectors is disclosed. A 
cover sheet has a A mr vhow! upward surface for absorbing sunlight 
and a plurality of ridges on its lower surface. A back sheet has an 
equal number of grooves, the spacing of said grooves metching said 
ridges, the cover sheet and the back sheet being assembled so that 
the ridges nest in the grooves, the grooves being wider and shal- 
lower said ridges so that a plurality of water passages partially 
bounded by the ridges and the grooves are formed when the cover 
sheet and the back sheet are assembled in nesting relation. 


36160 Solar energy collector. Harvey, L. (to British Petroleum 
Co., Ltd.). US Patent 4,129,117. 12 Dec 1978. Priority date 21 Apr 
1975, United Kingdom of Great Britain and Northern Ireland ), 
8p. 


A solar energy collector is disclosed comprising a transparent 
container containing a particulate of fibrous radiation absorbing 
material and having a transparent outer cover through which a heat 
conveying fluid can pass before passing through the container. 


36161 Solar energy collector. Oren, J.W. III; Kirchner, E.M.; 
Wehry, C.F. Jr. (to Armstrong Cork Co.). US Patent 4,128,095. 5 
Dec 1978. Filed date 19 Sep 1977. 6p. 

A solar energy collector is which gas is heated comprises a 
substantially transparent outer member overlying a corrugated, ther- 
mally conductive absorbent transformer means separated from the 
outer member by a longitudinal fluid space. The corrugations of the 
thermally conductive absorbent transformer are dis at an angle 
in the collector and the transparent outer member is separated from 
the peaks of the corrugations by an amount such that the flow of gas 
through the collector assumes a helical pattern. Efficient scrubbing 
of the thermally conductive absorbent transformer surface results. 


36162 Apparatus for collecting solar energy. Noble, H.D. US 
Patent 4,124,020. 7 Nov 1978. Filed date 5 Jan 1976. 6p. 

A solar energy collector has a corrugated, inclined plate 
exposed to solar rays on a blackened front or top side thereof. A 
heat-absorbing liquid carrier adheres to an opposite rear or undersur- 
face of the plate in the form of a thin sheet by surface tension, and is 
po gravitationally to a collection trough at the bottom edge of 

e plate. 


36163 Collimating solar radiation collector. Paull, J.B. (to James 
B. Paull and Co., Inc.). US Patent 4,124,017. 7 Nov 1978. Filed date 
17 Jun 1977. 6p. 
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This invention describes an improved solar energy collector 
which passively concentrates the rays of the sun. collector 
comprises a transparent cover which colli incident rays of Sno 
and directs such collimated sunlight towards an absorbing tar 
wherein the radiation’s energy is received and utilized. the ener 
ent collector cover consists of a lamination of transparent plastic or 
glass elements. S it incident on the cover over a range of angles 
is reflected in e berenes Se ee Se Se ae 
clements are so shaped that internal reflections result inthe 
becoming collimated. Specifically, elements are curved so 
the horizontal distance between the sides of adjacent elements re- 
mains constant whereas the length of a normal between the sides 
increases along the path of incident light. The effect of these 
apparently diverging surfaces is to cause each subsequent internal 

ion at a particular internal surface to occur at a successively 
lower x collated cee ede sainaned saan Es 
The resulting collimated rays are then 
bottom of the collector cover in such a way oes a ae 
towards the absorbing target. 


36164 Test for determining a best flow rate through solar collec- 
tors. Hewitt, H.C. Jr.; Parekh, B.K.; Askew, G.L. (Tennessee Tech- 
nological Univ., Cookeville). J. Energy; 2: No. 6, 342-345(Nov 1978). 
The testing apparatus, instrumentation, and testing procedure 
which can be used to determine a design flow rate ugh the 
manifold for any ular system of identical flat-plate solar collec- 
tors are given. The use of two identical collectors in a side-by-side 
arrangement is employed. A least-squares mathematical model is 
developed to fit data to the commonly collector 
= equation, F/sub R/ = [CG/U/sub L/ [1-exp(-F’U/sub 
//GC)]. A variation of this model is solved by trial-and-error on a 
computer. Pressure drop data are correlated by a least-squares 
la curve, and an economic model is developed to find the 
optimum flow rate for the particular type of collector. 


36165 Solar collector. Surrel, Y. (to Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,804,496/A/. 
10 Aug 1978. 11p. (In German). 

A solar collector is described. Its main features are: A trough 
of glass fibres coated with foamed polyurethane, 2 cover plates of 
glass, and the absorber proper. At the bottom of the trough, there is 
a reflector. The absorber consists of 2 steel sheets with bars in 
between which act as flow obstructions for the heat carrier medium 
so that there will be optimum energy transfer from the absorber to 
the heat transfer medium. 


36166 Plastic solar collector with high . Boettcher, A. 
(to Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,700,714/A/. 13 Jul 1978. 4p. (in German). 

A solar collector of plastic material is described. The sun side 
of the plastic element containing the heat carrier is covered with a 
layer <= 5Op thick that absorbes more than 85% of the sunlight 
and, at temperatures near 100°C, emits only less than 40% of the 
heat a black body emits. Below the plastic foil enclosing the heat 
carrier medium, there is another plastic foil covered on its inner side 
with an IR-reflecting layer. 


36167 Solar collector in flat plate construction. Graeff, R.W. (to 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,700,015/A/. 6 Jul 1978. 7p. (In German). 

The device aims at constructing a solar collector in a freeze- 
safe way which does not have to be put out of operation. This 
problem is solved by connecting the space between the absorbing 
plate and the covering disc next to it with a heated pipeline carrying 
air, through which can be blown during the cold season. In case of 
freeze danger, the absorbing plate can be emptied. Thus at times of 
clear weather, additional A can be heated and used for heating. 


36168 Array to convert light energy into thermal energy. Goetz- 
berger, A.; Greubel, W. (to Fraunhofer-Gesellschaft zur ae 
der Angewandten x ee ¢ e.V., Muenchen (Germany, F.R. 4 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,629,641/B/. 6 Jul 1978. 4p. (In German). 

A solar collector is described where the temperature of the 
heat carrier medium is raised by i increasing the energy density of the 
incident radiation with the aid of a s; arrangement. At the same 
time, also diffuse light is concentrated. The concentrator consists of 
a solid or liquid layer with a refractive index higher than that of the 
surrounding medium. In addition, this layer contains fluorescence 
centres. The emission and absorption spectra of the fluorescence 
centres are adjusted with regard to each other in such manner that as 
much as | gare of the incident spectrum is absorbed and trans- 
ferred to the light absorber. 


36169 Solar collector. Donnert, K.; Bulang, W. (to Maschinen- 
fabrik ———— (M.A.N.) A. G., Muenchen (Germany, 
F.R.); Deutsc Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,649,807/A/. 3 May 1978. 1lp. (In German). 
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A solar collector is described which can heat liquid as well as 
gaseous heat carrier fluids, making highly efficient use of solar 
energy. According to the invention, this is achieved » Pade oped 
element in itself which has a ~~ number of ducts for the 
heat carrier ium. Various absorber designs are described. A 
turbulent flow of the heat carrier medium is achieved by construc- 
tive measures so that heat transfer from the absorber to the heat 
carrier fluid is guaranteed. 

36170 Device to take up thermal energy from solar radiation. 
Krahn, P. (to Deutsches Patentamt, Muenchen (Germany, F.R.)). 
igs Patent 2,648,060/A/. 3 May 1978. 14p. (In German). 
The absorber of this solar collector consists of a blackened 

oe Se Oo ee ee Ses Eee. The base plate has 
po gg = grooves through which the heat carrier 
is covered with two foils the inner one of which 

op a lead meandering, wareform, or honey comb profile. 


Collector to utilize solar energy for heat generation, con- 
nected into elements which collect, heat, and insulate heat. Lochner, 


K.; Keller, A. (to Deutsches Patentamt, Muenchen (Germany, 
F.R.)). Cerman(eR 
German) 


G) Patent 2,649,695/A/. 3 May 1978. 8p. (la 


According to the invention, the solar collector has a system 
of light a a . Different types of lenses - glass lenses and 
eae oe llow bodies that may be filled with a liquid - are 
connected by bridges and concentrate the light on a second cylinder 
lens system w! which Uae oth a batt Gnatior Gandd end bo ecvetiant 
<i tails’ Gliened teams Gis feet equtets iat the optical focal tine fs 
inside the 2nd system. 


36172 Absorber tube. Poell, M. (to Swarovski (D.) und Co., 
Wattens (Austria); Deutsches Patentamt, Muenchen (Germany, 
F.R.)). agate Patent 2,649,792/A/. 3 May 1978. 13p. (In 


The invention deals with the absorber tube of a concentrating 
collector ——- has a better absorption ratio than conventional 
absorber tubes. This is achieved by a reflection element that is 
installed above that region of the absorber tube on which no or 
hardly any radiation incides and reflects the radiation reflected by 
the absorber tube back to the absorber tube. The reflection element 
is rigidly connected with the collector. When the collector follows 
the sun, the reflection element adjusts itself accordingly. 


and arrangement to remove excess heat from a 
solar collector. Kehl, A. (to Bosch (R.) G.m.b.H., Stuttgart (Ger- 
many, F.R.); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,640,135/A/. 9 Mar 1978. 9p. (In German). 

A method and an a to remove excess heat from a 
solar collector are described. method makes it possible to limit 
the temperatures in solar collector systems thus avoiding damage 
due to excess temperatures inside the solar collector. A heat ex- 
changer that may be cut off from the heating system is coupled with 
the solar collection. The heat flow is thermostatically controlled by 
a value. 


36174 Solar collector. Overkamp, K.H. (to Rheinisches Zink- 
walzwerk G.m.b.H. und Co. K.G., Datteln (Germany, F.R.); Deut- 
sches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,626,974/A/. 29 Dec 1977. 9p. (In German). 

The collector consists of a flat, air-tight casing with a heat- 
insulating layer on its rear and side walls. On the front wall, it is 
protected from convection losses by a glass plate. In the interior 
space of the collector, there is a ventilated expansion element. 


36175 Solar collector system. Schwab, K. (to Swarovski (D.) 
und Co., Wattens (Austria); Deutsches Patentamt, Muenchen (Ger- 
Te tin Genes F.R.)). German(FRG) Patent 2,626,843/A/. 29 Dec 1977. 
14p. 

A solar collector = is described which incorporates a 
paresolic collector and a flat plate collector in one single unit. The 
system may follow the position of the sun. The absorber tube of the 
focussing collector and the absorber part of the flat plate collector 
are connected in a single heat circuit. The parabolic casing consists 
of foamed polyurethane with a reflecting layer on its inner side. 


36176 Solar collector. Stork, A. (to Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,620,469/A/. 
10 Nov 1977. 16p. (In German). 

A solar collector with a cylinder reflector is described in the 
focussing cone of which water tubes are arranged. The system is not 
designed to achieve highly exact focussing and thus high tempera- 
tures of the absorbers arranged in the focussing plane; rather, a 
lower efficiency is accepted in favour of a plant that operates 
economically and is cheap to produce. Technical details are given. 


36177 Solar energy collector focussing light on a focal line. 
Martens, R. (to Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,618,156/A/. 10 Nov 1977. 5p. (In German). 
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A solar collector is described, whose concentrating system is 
distinguished from others in that it has a column of collecting lenses 
filled with a liquid medium which focusses the light on a focal line. 


36178 Solar collector with a longitudinal absorber in an evacuat- 
ed cov tube. Mahdjuri, F. (to Philips Patentverwaltung 
G.m.b.H., Hamburg (Germany, F.R.); Deutsches Patentamt, Muen- 
chen (Germany, F.R.)). German(FRG) Patent 2,618,651/A/. 10 Nov 
1977. 15p. (In German). 

A solar collector is described with a longitudinal absorber, 
which is sealed so as to be vacuum tight directly to a closed, 
evacuated, transparent covering tube. The covering tube has an 
inner cylindrical mirror over its whole length, in whose plane of 
symmetry the absorber is arranged to be. The inner mirror consists 
of a thin elastic foil. The covering tube is provided on its inside, at 
least in the area above the inner mirror, with a selective heat 
reflecting coating. The absorber also has a selective coating. 


36179 Device for absorbing and conducting solar energy. Tjaden, 
J. (to 4P Verpackungen G.m.b.H., Kempten (Germany, F.R.); Deut- 
sches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,620,465/A/. 10 Nov 1977. 16p. (In German). 

A flat collector is described, which can be manufactured 
cheaply with comparatively small material comsumption and yet has 
a high efficiency. The absorber consists of two layers, at least one of 
which has pressed out portions forming channels, which have the 
heat exchange medium flowing through it. Plastic with small wall 
thickness is used as absorber material, so that the equipment has a 
relatively small thermal capacity which is conductive to low heating 
times. An increase of energy yield is achieved by using a plastic 
material which emits a small amount of secondary radiation in the 
infrared range. 


36180 Solar concentrators with adjustable power density distribu- 
tions. Kleinwaechter, J. (to Deutsches Patentamt, Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,607,509/A/. 1 Sep 1977. 7p. 
(In German). 

Solar concentrators are described which provide given power 
density in the absorber. According to the invention, ‘semi-optical’ 
lenses and mirrors are used to concentrate the incident solar radi- 
ation; these elements image the solar disk not as a point but as an 
area of constant illumination intensity on the absorber. This is 
achieved by a functional locus-dependecy of refraction and reflec- 
tion. For mirror concentration, a differential equation is given which 
satisfies this functional dependency. 


36181 Method to produce the walls of the cells of a solar heat and 
solar energy collector. Root, E.F.; Kunica, S.W.; Simmons, H.M.; 
Croning, P.W.; Ottmar, P.H. (to Itek Corp., Lexington, MA (USA); 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,703,142/A/. 4 Aug 1977. 29p. (In German). 

The invention claims deal with the design and production of 
solar collectors. Details of the layout and the production process are 
described in a total of 25 patent claims. In particular, there is an 
installation to prevent fluid condensation on the cover plate. The 
collector material is synthetic plastic material which is easy to 
process. In addition, there is a patent claim for an automatic freezing 
protection system for solar collectors. 


36182 Solar energy collector. Lorenz, W. (to ERNO Raumfahrt- 
technik G.m.b.H., Bremen (Germany, F.R.); Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,556,725/A/. 
30 Jun 1977. 11p. (In German). 

The invention applies to solar collectors with cylindrical 
reflectors and absorber tubes for a heat transport medium whose 
axes are arranged in the focal line of the reflectors. Radiation losses 
are to be prevented by making the ratio between the receptor surface 
of the reflector and the surface of the absorber at least 1.8:1 and 
making the diameter of the absorber tube large enough so that 
incident radiation which deviates up to about 14° from the optical 
axis of the reflector is taken up by the absorber tube with an 
efficiency of at least 90%. 


36183 Stationary solar collector with an integrated reflector for 
the same efficiency as adjustable systems. Lenz, T. (to Deutsches 
Patentamt, Muenchen (Germany, F.R.)). German(FRG) Patent 
2,557,843/A/. 30 Jun 1977. 6p. (In German). 

A solar collector is described which is particularly suitable 
for water heating. The system consists of the absorber and a mirror 
element which are arranged at a certain distance from each other. 
When there is less light on the absorber in the early morning or late 
evening hours, the mirror reflects additional light on the back part of 
the absorber so that the energy yield per day is improved. 


36184 Solar collector module. Pei, Yu Kun. (to Owens-Illinois, 
Inc., Toledo, OH (USA); Deutsches Patentamt, Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,647,045/A/. 8 Jun 1977. 45p. 
(In German). 
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A solar energy collector module is described. The system 
consists of a number of tubular, evacuated collector elements con- 
nected in a suitable manner. Each of the collector tubes has.a 
selective coating. The combination of the collector tubes into mod- 
ules, their connection to the heat exchanger system, and the fasten- 
ing of the modules are described in specified claims with technical 
details. 


36185 Solar furnace. Eshelman, F.R. (to Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,547,351/A/. 
28 Apr 1977. 1lp. (In German). . 

A solar collector is described which combines the advantages 
of flat plate collectors - collecting of diffuse light also on cloudy 
days - and concentrating collectors - high temperatures. The colléc- 
tor consists of a conventional plate absorber with additional concen- 
trating mirrors which are arranged in more or less circular form 
around the absorber. This way, the absorber takes up direct as well 
as diffuse solar radiation and, in addition, the incident radiation on 
the mirrors. 


36186 Solar collector with a glass structure to reduce convection 
and heat losses. Raetz, K. (to Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,545,918/A/. 28 Apr 1977. 
6p. (In German). : 

Three different flat plate collectors are described. Their 
common characteristics are: cover plates, some of them with reflec- 
tion layers, glass spacers inside the collector to prevent convection, 
blackened absorber plate connected to the heat transfer circuit. 
Technical details are given. 


36187 Solar collector plate. Marx, P. (to Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,546,407/A/. 
28 Apr 1977. 3p. (In German). 

A solar collector to convert solar radiation energy into ther- 
mal energy is claimed. The absorber consists of 2 plates of a material 
with good thermal conductivity; the plates are connected with each 
other by suitable methods. The two plates have symmetrical, mean- 
dering grooves which form a pressure- and temperature-resistant 
tube system to take up the heat transport medium. 


36188 System to utilize solar energy. Schenkel, G. (to Deutsches 
Patentamt, Muenchen (Germany, F.R.)). German(FRG) Patent 
2,536,687/A/. 3 Mar 1977. 6p. (In German). 

The invention pertains to a special layout of the solar collec- 
tor claimed in patent P25 32 174.8. According to the invention, the 
collector has a waveform lower part. The absorber has a bulge to 
the same side so that fluid ducts to take up the heat carrier medium 
are formed between the absorber and the lower part of the collector. 


36189 Solar collector surface. Godrick, J.A. (to Kennecott 
Copper Corp., NY (USA); Deutsches Patentamt, Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,637,370/A/. 3 Mar 1977. 15p. 
(In German). 

The invention is based on the caeeyen to develop a solar 
collector with as little weight as possible at a given efficiency. For 
this reason, the absorber plate invented consists of copper and is, at 
the most, about 0.1524 mm thick. The tubes taking up the heat 
carrier medium are also made of thin-walled copper and are soldered 
to the absorber. 


36190 Radiation energy collector. Chao, Bei Tse; Rabl, A. (to 
Energy Research and Development Administration, Washington, 
DC (USA); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,633,030/A/. 10 Feb 1977. 14p. (In German). 

The invention deals with a concentrating solar collector. 
Collectors of this kind often have considerable natural convection 
losses which are due, among other facts, to the location of the 
energy absorber at the outlet with the heated surface of the absorber 
facing the inlet opening of the collector. According to the invention, 
the collector is designed in such manner that the absorber is located 
inside a space in such a way that the radiation emitted by the 
absorber is reflected back to the absorber with the aid of mirror 
surfaces. Various designs are described. 


36191 Parametric studies of the thermal trap flat plate collector. 
Smith, C.R.; Cobble, M.H.; Lukens, L.L. (New Mexico State Univ., 
Las Cruces). AIChE Symp. Ser.; 73: No. 164, 164-170(1977). (CONF- 
7608 16—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

The thermal trap effect, or the selective surface-like behavior 
of some transparent materials was investigated both theoretically and 
experimentally for a flat plate solar energy collector. A comprehen- 
sive computer simulation of the thermal trap collector was devel- 
yas in order to study the effects upon performance of the various 
elements of the collector. A comparison of theoretically predicted 
performance to actual experimental performance for one version of 
the collector already under test at New Mexico State University 
proved the simulation to be very accurate. Subsequent parametric 





of experiments run for materal 
1/2", 3/4", 1" and 1 11/2” 72" with and without cover glazing. 
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storage. 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 36092, 36631 


the Analysis of Thermal—Mechenicl B 
No. CATMEC/23 


Providence, RI (USA). Di of Engineering) 

iV. 
—_— st XCONF. 78088 —). Dep. sp 
A 


From 9. meeting of the centers for the analysis of thermal/ 
mechanical energy conversion concepts; Providence, RI, USA (30 


enda, list of participants, and 
status of “A Sourcebook on the 
a from Geothermal Energy” and the organization of mate- 
rial for phapente | (MHR) 


RESOURCE STATUS AND ASSESSMENT 


36194 Geothermal energy: alternative or Sy to nuclear 
energy. Koch, E. A Naturwi: nn; 65: No. 12, 9-650(Dec 1978). 
(in German). 





36195 Projecting energy resource geothermal 
om Lae, Ss Scholl, M.M.; Trehan, R.K. (MITRE 
— a). Energy (Oxford); 3: No. 4, 485-491(Aug 1978). 

The near-term projections are derived considerations 
such as present resource development status and lead times for 
further devel ee ie tn de ot oe 
ae Ss with conceptually similar industries, size of available 
resources, and demands on exogenous physical resources and institu- 
tional constraints. Be is suggested tut cock Gint-eoder enaiyels is 
valuable in the energy program-planning process. 


USA 


36196 East Mesa geothermal test site. Fernelius, W.A.; Fulcher, 
M.K. (Div of Plann, Bur of Boulder Cit ty, Nev). J. Environ. 
Eng. Div., Am. Soc. Civ. Eng.; 105: No. 1, 13.32(Feb 1979), 
Geanneh tek ail te eikaets teael Uemmeer tae ee 

tial of es ee oy water for tation of the lora- 
do River system. 4 ay ine have ilizi 
geothermal fluids at East Mesa on vertical tube evaporator and 
ees See Cae prensa) 2 Ea Seagate aatoe- 
dialysis membrane . Effective scale control has been devel- 
oped by the use threshold treatment chemical. Considerable 
ae oe oe data have been collected and five deep 
= yp drilled ranging in depths from 6,000 ft to 
,030 ft (1,829 m to 2,447 m). A microearthquake network and level 
network have been installed to monitor movement in the earth's 
surface structure. ee eee any See apace 
of waste fluids, however, surface as 5 Se 4 aes 
test site has been established at East in cooperation with the 


ERA VOL. 4, NO. 13 


number of private and institutional 
site facilities for research activities. 


197 Geothermal energy in France. Rev. Gen. Therm.; 17: No. 
200-201, ey 1978). (In French). 

Ha | the energy resources in France 
isi cme By Acie fain Ac Alsace) and the techniques devel- 
geothermal! fluids ( of extrac- 

prob! of 

fluid), the author 
energy in France, which 


of the energy of geothermal 
.G. Elektr. Stn.; No. 5, 7-14(May 1978). (in Rus- 


). 
, ae eee aes of gees ee feet Se 


5 oe aey TE of eae seveeree, have coupe 
Key tS aa emerge phn 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


USA 
REFER ALSO TO CITATION(S) 36205, 36206 


ag (COO—2694-4) Preliminary investigation of 
New Y 2 ae. in L. of potential hot 


possible 
hsen, Y.W. (New York State Museum 
Albany (USA) 27 2S _ Contract EY-76-S-02- 
2694. Tp Den = NTIS, 
Teo tans ie ee Tk Te nee ented te Ste 


boundary is p’ 

doming, based on analogy with uplifts of similar else- 
where in the world, some of which have associated Totes volcan- 
ics. The lack of thermal springs in the area, or high heat flow in drill 
holes up to 370 m deep, indicates that the front of the inferred 
thermal pulse must be at some depth greater than | km. From 
isopach maps by Rickard (1969, 1973), it is clear that the present 
Adirondack dome did not come into existence until sometime after 
Late Devonian time. Strata younger than this are not present to 
vide further time stratigraphic refinement of this lower limit. 
lowever, the consequent drainage pattern in the Adirondacks 
suggests that the dome is a aaa young tectonic feature. Using 
es mele gE Se Ra lh Bg Rage th A 
movement of North American plate, Kevin Burke (A) 9) 
suggests that the uplift may be less than 4 m.y. old. The other area of 
interest, the Panther Mountain circular feature in the Catskill Moun- 
tains, was studied using nee seer) oa and —= profil- 
ing, gravity modeling, conventional field methods, and local shallow 

seismic refraction profiling. 


— (LBL—8784) Modeling heat and mass —— at the 
» Imperial Valley, California. Final 
report. Kassoy, D.R.; Goyal, K.P. (Colorado Univ., Boulder fsa), 


See ef Mechanical Er ns Feb pny Contract W-7405- 
'G-48. 175p. Dep. NTI /MF AO1 





GEOTHERMAL ENERGY 


geothermal reservoir modeling effort at the University of 
Colorado is reviewed briefly. Technical accomplishments during the 


apne. 5 eee: mee 2 Seeeees! weees Senne nee 
an unexploited geothermal s can be constructed in terms o’ 
the fault zone controlled aaa the thermally active section of 
a reservoir. 


36201 (ORO—5104-1) Tectogenesis of the rocks surrounding the 
Winnsboro intrusive complex and reconnaissance and 


of 

the Pageland pluton. Bourland, W.C.; Farrar, S.S. (South Carolina 

State Development Board, Columbia (USA). 1978. tract EY-76- 
S-05-5104. 60p. Dep. NTIS, PC A04/MF AOl1. 

Major post-tectonic plutons of the easternmost Piedmont in 

the southern Appalachians have been of primary interest because of 

their high radiogenic heat peseeeee, Such heat production comes 


: iting 

i ips een the Winnsboro and Pageland complexes and 
the major folds and mylonitic zones of this area, provides a relative 
time framework for the tectonic and plutonic events. 


36202 Geology of the a Flat geothermal area, 
northwestern Nevada. Grose, L.T.; Sperandio, RJ. Q Colo. "Sch 
ee ee 3, 1-10(Jul 1978). 


rt sets out the general geologic framework of about 
$00 square miles (1280 square km) centered around Gerlach and 
Hualapai Flat in the sou Souatimn part of the Black Rock Desert 
region in northwestern Nevada. The location of the Gerlach hot 
springs is controlled by quasi-radial spreading effected by —_ 
raneous activity on intersecting major regional normal faults. 
location of Fly Ranch hot springs is also fault controlled and in 
addition is associated with modern tectonic rifting. Geothermal 
convection systems ‘og high the iy oe virtue “as aedh — 
pete ~— a ing regio’ it flow y 

ge 5 creating and maintaining open fractures by 
nee he tectonic activity. 


NON-USA 


36203 Effect of Pleistocene climatic wanes Re on the 

regime in Ontario; a reassessment. Allis, R.G "Lab, Dep 
of Sci and Ind Res, Taupo, NZ). Can. J. Earth Oris Ne 15: No. 11, 187 
1879(Nov 1978). 

A revised glaciation chronology for Ontario that spans the 
last half million years is derived by combining recent results from 
or eee tope analyses in sea cores with evidence from studies 

Pleistocene geology of the province. The chronology suggests 
that the perturbation to the apeorent expe Fo Dh la llalta 
le aod. grape oly 


36204 springs Joekulfell. Jonsson, J. 
i 47: No. 1, “4-46(1977) (in Islandic). 

Hot springs are found in two locations on Joekulfell mountain 
in Mosardalur in Oraefi. One has been in existence since the flood of 
Skeidara in 1948, when sand covering the springs was washed away. 
In 1951, hot water (70°C) flowed from many small fractures near the 
edge of the glacier and the Skeidara source. By August 1975, most of 
the sources were covered by sand and the water temperature was 
50°C. The value was probably influenced by recent rains and the 
surrounding cold water. Further north at the F ravine, sources 
of hot gs are found along a broad band inside the mountain. The 
hottest a temperature of 50°C and a flow rate of 4-5 l/s. The 

mountains west of Mosardalur have been investigated only superfi- 
cially, but they are probably the result of volcanic activity. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 37622 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


36205 (LBL—8186) Geothermal exploration assessment and in- 

terpretation, Klamath Basin, Oregon: Swan Lake and Klamath —_ 
area. Stark, M.; Goldstein, N.; Wollenberg, H.; Strisower, B.; He 

H.; Wilt, M. (California Univ., Berkeley JSA). Lawrence Berk os 

Lab.). May 1979. Contract W-7405-ENG-48. 84p. Dep. NTIS, PC 

A05/MF AO1. 

A synthesis and preliminary pa ag of predominantly 

oa information relating to the th Basin geothermal 

resented. The Swan Lake Valley area, northeast of 

Klamath Falls, and the Klamath Hills area, south of Klamath Falls, 

are perp mbt 7 in detail. Available geophysical data, including gravity, 


magnetic, electrical resistivity, microearthquake, roving di 
tivity, ms pr po (AMT) and magnetotelluric 

sets, are examined and reinterpreted for these areas. One- and two- 
dimensional modeling techniques ae appli, and seed epee 
among overlapping data sets is achieved. The 
well suited to this type of exploration, although interpretation i 
pages webed a complex ge Rage yt cot dipole and are useful 


in reconnaissance, while gra defining 
structure. For the Swan Lake Valley the deta suggest me apeeedien, BF 

cally conductive zones beneath Meadow an Wiles 054 Gees 

Lake, comecied by a conductive layer at 1 llometer depth In the 

Klamath Hills area, the data suggest a conductive zone centered near 

the northwestern tip of Stukel Mountain, associated with a con- 

cealed northeast-trending cross-fault. Another conductive zone a > 
ae gag ucing hot wells at the southwestern edge of 

conductive zones may represent geothermal 

reservoirs. Follow-up work is recommended for each target area. 

studies in Grass Valley, 

i ; Oppliger, G.; , A. (Califor- 

nia Univ., Berkeley (USA) Lawrence Berkeley Lab.) ). Jan 1979. 

— 'W-7405-ENG-48 214p. Dep. NTIS, “Al0/MF A0l. 

yg gram of detailed telluric was initiat- 

ed in 1974 in Green Valley, ee eS Lawrence 


Berkeley Laboratory's major study _——— for 


ee ee ee ee, 


\vity at shallow depth 
bs of ths ehar aeicigs aut an eadion ate 
SQUID or Josephson rears 1 gpees = field surveys. 
In addition, new numerical so that interpre- 
pee — out in terms of fairly complex two-dimension- 


GEOCHEMICAL TECHNIQUES AND SURVEYS 


36207 Hot springs Vandraedatungur. Josson, 
Natturufraedingurinn; 47: No. ry 125-126(1977). (in Islandic). 
Until October 1964, the hot 
Vidbordsdalur (Oraefi) were : 
there are many different types of rocks crossed Ege mond aga 
abundant rock is basalt. This besalt lava is older than the 
peg Po “— the many se ae tee cae the ot 
springs. a 30 m wide stri; water slowly appears at 
surface Prranen one of the gulleys from a layer of glacier rock (Tillit). 
On both sides of the 4-6 m side the rock is heated over a 2.5-3 
Dee ee ee ae ee ee 
1-1.5 1/s. The temperature was composition 
eer S Gee & 3 SS ee Na, K, Ca, Mg, COs, 
SO,, Cl, F and temperature and pH determinations. 


EXPLORATORY DRILLING AND WELL LOGGING 


36208 an Data acquisition for the hot dry rock 
geothermal energy project. Lawton, R.G.; Horton, E.H. (Los Alamos 
Scientific nF NM (USA)). 1979. Contract W-7405-ENG-36. Tp. 
(CONF-790505—2). Dep. NTIS, PC A02/MF A0O1. 

From 25. ISA international instrumentation symposium; Ana- 
heim, CA, USA (7 May 1979). 

The data acquisition system for the Hot Dry Rock Geother- 
mal Energy Project at Fenton Hill, in northern New Mexico, has 
evolved to a computer controlled system complete with visual 
displays and emergency alarms. The is comprised of two 
units. One unit monitors all surface facilities and during and energy 
extraction experiment is on-line 24 h a day. The other system is used 
for specialized downhole experiments. The data acquisition system is 
operator oriented so that a minimum crew can maintain the system. 


LEGAL AND INSTITUTIONAL ASPECTS 


36209 (DOE/TIC—10030) Geothermal/hydrothermal energy. 
Group interview. (Elrick and ow Inc., San Francisco, CA 
(USA)). 1 Aug 1978. Contract EV-78-C-01-6457. 14p. Dep. NTIS, 
PC A02/MF AO1. 


A group interview conducted on geothermal/hydrothermal 
(liquid dominated) energy suitable for ———— electricity and/or 
direct heat applications is analyzed group was composed of 
representatives of the aoulen tant types of organizations: electric utili- 
ties, geothermal developers, industrial process heat users, engineer- 
ing consultants, equipment manufacturers, environmentalist, regula- 
tory commission, and financial institutions. The analysis is divided 
into three subjects, commercial feasibility, future market potential, 
the relative importance of barriers to commercialization, and the 
proper role of the Federal Government. (MHR) 
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(UT/CES-GR—3) The geopressured resources 
controls water Ro; K.E.; 


regulatory over 
Oberbeck, A.W. (Texas Univ., Austin (USA). Center for Ener; 
Studies). 1 Jul 1977. Contract EY-76-S-05-5243. 85p. Dep. NTIS, 
A05S/MF AO1. 

The following are presented: an overview of the control 
framework, Federal pollution control of surface waters, state water 
pollution control in Texas, new Federal standards for underground 
injection control, and a summary assessment. (MHR) 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 37582 


36211 (UCID—18034-78-4) Geothermal overview project: pre- 
environmental assessments. Quarterly progress report, Octo- 
ber 1, 1978—December 31, 1978. Phelps, P.L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 3 Jan 1979. Contract 
W-7405-ENG-48. 92p. Dep. NTIS, PC A05/MF AO1. 
Thesis. 


The following are included: geothermal overview projects 
initiated in FY 1979, geothermal overview projects initiated in FY 
1978, the agenda and participants in the overview planning meeting, 
the Oregon status reports, and the Hawaii status reports. (MHR) 


36212 (UCRL—50025-78-3, pp 25-34) Exploratory data analysis 
—_—- oxidants in the Imperial Valley, California. 30 Oct 
1978. 


In Electronics Engineering Department quarterly report No. 
3, 1978. 

The Department of Energy (DOE) has designated LLL as 
the lead laboratory in a comprehensive program to assess the impact 
of geothermal energy in the Imperial Valley, California. The Elec- 
tronics Engineering Department in support of the Laboratory's 
Division of Environmental Sciences has contributed to this Imperial 
Valley Environmental Program (IVEP), both in data collection and 
data analysis. Instrumentation for six fixed-site air quality monitoring 
stations and a mobile van were designed, developed, deployed, and 
maintained by electronics engineers and technicians. Part of our 
mandate for the program is to summarize the some 1.5 million 
measurements in a form suitable for dissemination to industry and 
government. To do this, we applied a number of interesting graphi- 
cal and statistical techniques, which may be applicable to other 
programs. 


GEOTHERMAL POWER PLANTS 


36213 Hot dry rock, an abundant clean energy resource. Dennis, 
B.R. (Univ of Calif, Los Alamos Sci Lab, NM). Proc. - Inst. Environ. 
Sci.; 300-306(1978). (CONF-780402—). 

From 24. Institute of Environmental Sciences technical meet- 
ing; Fort Worth, TX, USA (17 Apr 1978). 

The paper reports on a study underway for 5 years that is 
looking into the enormous geothermal hot dry rock resource. A 
man-made geothermal reservoir is formed by drilling into an identi- 
fied region of impermeable hot rock and creating a very large 
surface area for heat transfer by using large-scale hydraulic fractur- 
ing techniques. A circulation loop would be formed by drilling a 
second hole and steering it, using directional drilling techniques to 
intersect the fractured region. Cold water would then be injected 
into the deeper hole, heated by the hot rock as it flows through the 
fractured region and then brought back to the surface through the 
second hole by the natural buoyancy of the hot water. The energy 
extracted at the surface could then be used directly as heat or to 
produce electric power. To test the heat extraction concept, a source 
demonstration project was initiated which is discussed in the paper. 


36214 Method producing mechanical energy from geothermal 
fluids, Fleck, R.N.; mg H. (to Union Oil Co. of California). US 
Patent 4,144,715. 20 Mar 1979. Filed date 24 Aug 1977. 18p. 

A method is disclosed for producing mechanical energy from 
geothermal fluids in which a heat transfer fluid (HTF) is heated by 
direct contact with the hot geothermal fluids, thereby partially 
cooling the geothermal fluids. A working fluid is heated by direct 
contact with the partially cooled geothermal fluid and is heated 
further by indirect heat exchange with the hot HTF. The heated 
working fluid is utilized in a heat engine for the production of 
mechanical energy. 
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POWER PLANT SYSTEMS AND COMPONENTS 


36215 


Reistad, G.M. Oreg State Univ, Corvallis). 


ao, B.; Gunderson, M. ( 
J. Eng. Power; ‘00 No. 4, 503-510(Oct 1978). 


GEOTHERMAL ENGINEERING 


DRILLING TECHNOLOGY AND WELL HARDWARE 


(ALO—3715-1) Geothermal pump test facility. Final 
report, = 1977—July 1978. Blakemore, R.W. (Barber-Nichols 
Co., Arvada, CO (USA)). cae ae 1978. Contract EY-76-C- 

04-3715. 16p. Dep. NTIS, PC A02/MF AOl1. 

The design configuration and fabrication description of a 
transportable geothermal pump test facility are discussed. The test 
facility, consisting of a test rig and data acquisition system trailer, 
provides the user with the unique opportunity to develop and 
calibrate geothermal pumps with less liability and risk, and at “ys 
cull hen would to oneal by actually installing the pum oo 
geothermal well. Pump tests may be wave: Bene using either 
tic water, heated by pumping energy, or by using actual geothermal 
brines supplied directly to the test rig which would be located 
adjacent to the well. The geothermal pump test facility is completely 
self supporting ne ae only an electrical supply source to 
become fully opera Information and discussion presented pro- 
vide substantive bac’ und, design and operational capabilities, and 
pertinent fabrication i 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 36219, 37095 


36217 (UCID—18074-79-1) LLL geothermal industrial support 
program first quarter technical progress report for FY1979. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 9 Mar 
1979. Contract W-7405-ENG-48. 70p. Dep. NTIS, PC A04/MF 
AOl. 

The LLL field brine-scaling test system and a variety of 
measurement techniques have been used to test a group of eight 
prop roprietary additives from eight different companies, a 

pe na pn previously found to retard silica precipitation, 
geothermal sludge as a seeding agent to reduce scaling. For each 
“idles scaling rates at both 210 and 125°C and on three different 
materials—mild steel, Teflon, and Hastelloy C-276 were measured 
using test coupons. Sections of steel pi —— perforated screens also 
were ex to the treated tele, recipitation rates in the 
effluent brine were measured by means of e electrochemical linear 
= resistance technique. Examination of the pipe secions 
and chemical analyses of the scales are not complete, thus only 
preliminary conclusions are reported here. It appears that, although 
none of the additives effected a dramatic reduction in scaling rates, 
several decreased the rate of scaling of mild steel at 125°C by a 
factor of 2 to 3. Only hydroxyethylcellulose retards the rate of 
precipitation of silica in the effluent brine. Scaling rates could not be 
measured accurately in the seeding experiment because of its short 
duration, but this brine treatment had the desried effect, at 125°C, of 
reducing the level of dissolved silica and hence the scaling tendency 
of the brine. Further experiments of this type will be conducted. 


36218 (UCID—18091) On-line tests of organic additives for the 


Deutscher, S.B.; Frey, W.P.; Lim, R. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 3 Apr 1979. Contract W-7405- 
ENG-48. 27p. Dep. NTIS, PC A03/MF AO1. 

A number of compounds have been screened as potential 
scale control agents by exaraining their effect on the precipitation of 
silica from Ma No. 1 brine. The substances were tested using 
the Lawrence Livermore Laboratory scale-control test system at the 
Niland, California, test site. Solutions of the test substances were 
injected into flowing brine at ~ 200°C, the brine was flashed at 
135°C. and then the kinetics of solids and silica —_ from 
effluent brine held at 90°C were measured mpounds tested 
include a variety of cellulose derivatives, ethylene am lymers, 
several polyethoxylated surfactants, and a phosphonate. The ethyl- 
ene oxide moiety was confirmed as the source of activity in sub- 
stances that inhibit the precipitation of silica at 90°C, and the 
polyethylene glycols in the molecular weight range of approximately 
10,000 to 100,000 are the most effective. A brief, in-plant scaling test 
with the most promising precipitation inhibitor showed that, al- 
though it significantly retarded scaling at 90°C, there was no im- 
provement at 125°C or higher, and at 25°C there may have been a 
slight increase in scaling rate. 
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DIRECT ENERGY UTILIZATION 


REFER ALSO TO CITATION(S) 36197 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 36196 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 37623 


ROCK-WATER-GAS INTERACTIONS 


36219 (UCRL—52658) Calculation of chemical equilibrium be- 
tween aqueous solution and minerals: the EQ3/6 software package. 
Wolery, T.J. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 1 Feb 1979. Contract W-7405-ENG-48. 46p. Dep. NTIS, 
PC A03/MF AO1. 

The newly developed EQ/36 software package computes 
equilibrium models of aqueous geochemical systems. The package 
contains two principal programs: EQ3 performs distribution-of-spe- 
cies calculations for natural water compositions; EQ6 uses the results 
of EQ3 to predict the consequences of heating and cooling aqueous 
solutions and of irreversible reaction in rock—water systems. The 
programs are valuable for studying such phenomena as the formation 
of ore bodies, scaling and plugging in geothermal development, and 
the long-term disposal of nuclear waste. EQ3 and EQ6 are comune 
with such well-known geochemical codes as SOLMNEQ, WATEQ, 
REDEQL, MINEQL, and PATHI. The data base allows calcula- 
tions in the temperature interval 0 to 350°C, at either 1 atm-steam 
saturation pressures or a constant 500 bars. The activity coefficient 
approximations for aqueous solutes limit modeling to solutions of 
ionic strength less than about one molal. The mathematical deriva- 
tions and numerical techniques used in EQ6 are presented in detail. 
The program uses the Newton—Raphson method to solve the 

overning equations of chemical equilibrium for a system of speci- 
ied elemental composition at fixed temperature and pressure. Con- 


vergence is aided by es starting estimates and by under- 


relaxation techniques. minerals present in the stable phase 
assemblage are found by several empirical methods. Reaction path 
models may be generated by using this approach in conjunction with 
finite differences. This method is analogous to applying high-order 
predictor—corrector methods to integrate a corresponding set of 
ordinary differential equations, but avoids propagation of error 
(drift). 8 figures, 9 tables. 


TIDAL POWER 


REFER ALSO TO CITATION(S) 36092, 36631 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 36737 


TIDAL POWER PLANTS 


REFER ALSO TO CITATION(S) 36737 


WAVE ENERGY CONVERTERS 


36220 Device for converting wave energy into useful energy. 
Cockerell, C. (to Deutsches Patentamt, Muenchen (Germany, F.R.); 
Wavepower Ltd., Southampton (UK)). German(FRG) Patent 
2,713,941/A/. 20 Oct 1977. 34p. (In German). 

The wave energy converter, according to the invention, has 
at least two bodies connected to each other, at least one of which 
floats and which can move relative to each other following the 
vertical wave movements. At least one of the bodies is equipped 
with means which respond to horizontal wave movements. Means 
are also provided to convert the relative movements of the connect- 
ed bodies and the work of the part responding to the horizontal 
wave movements into useful energy. Technical details and modifica- 
tions of the wave energy converter are published in 24 sub-claims 
and are explained in 26 illustrations. 


TIDAL POWER 


WIND ENERGY 


REFER ALSO TO CITATION(S) 36027, 36028, 36092, 36631 


36221 Wind: bibliography. Alward, R. one .). Butte, MT; Na- 
tional Center for a Technology 1978), p.- (NP—23683). 

A bibliography of books, pamphlets, proceedings, periodicals, 
plans, and access bibliographies is presented concerning 


wind power 
and wind turbine equipment. 


AVAILABILITY (CLIMATOLOGY) 


36222 (NASA-TP—1389) Summary of atmospheric wind design 
criteria for wind energy conversion system 3 
Turner, R.E. (Tennessee Univ., Tullahoma (USA). Space 
National Aeronautics and Space Administration, 


velopment, NASA TP-1359, is presented. Basic 
most significant wind criteria are B reaswere in hical format. The 
design values are given without ion of the physical processes 
involved or of the analytical methods used to develop the desi 
curves. For these details the reader should consult the previously 
mentioned engineering handbook. 


36223 (SAND—78-1735) Some variability statistics of available 
wind power. Reed, J.W. (Sandia Labs., ue, NM (USA)). 
Mar 1979. Contract EY-76-C-04-0789. 50p. Dep. S, PC A03/MF 
A0l. 

The long-term variability of available wind power has been 
studied in ten-year records of hourly wind speed observations at 
fifteen selected weather stations. Month by month and year by year 
sums of wind power occurrences were used to te average, 
standard deviation, and autocorrelation statistics. amplitude of 
the annual cycle in available wind power was at least 70% of the 
average at all locations. Long term integratec! power —— 
showed maxima and minima that differed by 36 to 91% from 
average annual production. 


36224 Probability models of wind velocity and wind power. Coro- 
tis, R.B. (Northwestern Univ., Evanston, IL). pp 55-58 of Advances 
in civil engineering oe ineering mechanics. New York, NY; 
American Society of Civi (1877). 

From ASCE engineering mechanics division specialty confer- 
ence; Raleigh, NC, USA (25 May 1977). 

Wind studies have generally been concerned directly with the 
force of the wind. The rate of tial wind energy fer, which 
is proportional to the cube of the velocity, is investigated. While fine 
scale measurements in both time and space are necessary for a 
detailed study of energy transfer, it is possible to characterize the 
probability distribution of the instantaneous power through an analy- 
sis of the cubed veloci wep Bop ay directly hourly 
weather bureau records. em is in the study has been on the 
full range of observed values, since the rate of potential wind energy 
transfer is of interest for wind energy generation as well as active 
control of structures, evaluation of occupancy comfort, and heat 
transfer for heating and air conditioning loads. 


ign values of the 


ECONOMICS 
REFER ALSO TO CITATION(S) 36230, 36732 


36225 (DOE/TIC—10018) Small wind energy: focus group re- 
sults. (Market Facts, Inc., Washington, DC (USA)). 1978. Contract 
EV-78-C-01-6458. 43p. Dep. NTIS, PC A03/MF A01. 

This report of the focus group research on small wind ener 
systems was prepared for the Department of Energy as part of the 
Commercialization program. The purpose of this research is to 
evaluate the potential for commercialization of small wind energy, to 
determine the barriers to development of this resource, and to judge 
what actions are required by the Federal Government to promote 
commercialization. 


36226 (DOE/TIC—10038) Large wind energy focus group re- 
sults. (Market Facts, Inc., Washington, DC (USA)). Aug 1978. 
Contract EV-78-C-01-6458. 35p. . NTIS, PC A03. AOl. 

A report is presented of the focus group research on large 
wind energy systems prepared for the Department of Energy as part 
of the commercialization program. The purpose of this research is to 
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ization at examined by « fous group consisting 
from various organizations involved in “— 


wind energy systems 
development. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 36226 


(SAND—79-0434) Scattered EM field due to rotating 
blades of horizontal-axis wind machines. Brock, a, ee ee 
Albuquerque, NM (USA)). 
35p. : NTIS, PC AO3. AOl. 

An analysis of the scattered 
socal easigts salen ool te umes Eat coe 
analysis includes all of the near 

ees the blade geometry. After the general r 
pa ne pe approximations will be made 
try will be specified in order to os 

simple blade geometry will i b 
pnt le). Graphs of the magnitude vs. time i 
polarized electric field resulting from a horizontally polarized i 
dent plane wave are given for various parameters. 
computer code used to generate the results is also listed. 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 36080 


TURBINE DESIGN AND OPERATION 


36228 (DOE/NASA/1028—79/2) Evaluation of MOSTAS com- 
puter code for predicting loads in two-bladed wind turbines. 
Kaza, K.R.V.; Janetzke, D.C.; Sullivan, T.L. (Toledo Univ., OH 
(USA); National Aeronautics and Space Cleveland, 
OH (USA). Lewis Research Center). 1979. Contract EX-76-I-01- 
1028. 25p. (NASA-TM—79101; CONF-790425—1). Dep. NTIS, PC 
A02/MF AOl1. 

From 20. AIAA/ASME/ASCE/AHS structures, Structural 
a ics, and materials conference; St Louis, MO, USA (4 Apr 
1 


Calculated dynamic blade loads are com with measured 
loads over a range of yaw stiffnesses of the IE/NASA Mod-0 
wind turbine to evaluate the performance of two versions of the 
MOSTAS computer code. The first version uses a time-averaged 
coefficient approximation in conjunction with a multiblade coordi- 
nate transformation for two-bladed rotors to solve the equations of 
motion by standard eigenanalysis. The results obtained with this 
approximate analysis do not agree ‘with dynamic blade load amplifi- 
cations at or close to resonance conditions. The results of the second 
version, which accounts for periodic coefficients while solving the 
equations by a time history integration, compare well with the 
measured data. To explain the deficiencies of the first version and to 
examine the validity of the transformation, an investigation was 
made with the aid of a hypothetical three-degree of freedom dynam- 
ic model. 


36229 (DOE/NASA/7653—79/1) Evaluation of urethane for 
feasibility of use in wind turbine blade design. Lieblein, S.; Ross, R.S.; 

Fertis, D.G. (Technical Report Services, Rocky River, OH (USA)). 
Apr 1978. Contract EX-76-A- 29-1028. { 158p. (NASA-CR—159530). 
Dep. NTIS, PC A08/MF AO1. 

A preliminary evaluation was conducted of the use of cast 
urethane as a possible material for low-cost blades for wind turbines. 
Specimen test data are presented for ultimate tensile strength, elastic 
modulus, flexural strain, creep, and fatigue p ies of a number of 
urethane formulations. Data are also incl for a large-scale 
urethane blade section ye of cast symmetrical half-profiles 
tested as a cantilever beam. Based on these results, an analysis was 
conducted of a full-scale blade design of cast urethane that meets the 
design specifications of the rotor blades for the NASA/DOE experi 
mental 100-kW MOD-0 wind turbine. Because of the low ‘ie ¢ of 
elastic modulus for urethane (around 457,000 psi), the design loads 
would have to be carried by metal reinforcement. Considerations for 
further evaluation are noted. 


36230 (ERDA/NASA—19404-76) Design study of wind tur- 
bines, 50 kW to 3000 kW, for a a applications. Executive 

summary. (Kaman Aerospace Corp., Bloomfield, CT (USA)). Jul 
1977. 97p. (NASA-CR—134936). . NTIS, PC AOS/MF AO1. 


ERA VOL. 4, NO. 13 


ents ee eT ES etcc Oh xo 0 rogram to 

designs of low power (50 to 500 kW) and high 

power pt hePranag A wind generator systems (WGS) for electric 

utility app’ These designs provide the bases for detail design, 

Stein, ond on and poke on demonstration testing of these units at 

selected utility sites. The program included four tasks: a conceptual 

ee Se eS pee onan Sak See 0 

utility requirements evaluation task the conceptual design task, 
several "feasible WGS configurations were evaluated, and the 

cal rik offering the lowest energy cost potential and minimum techni- 

for ow applications was selected. In the optimization task, 

selected concept was optimized utilizing a parametric computer 

for this purpose. In the preli design task, 

and analyzed in detail. 

The utility examined the economic, 

operational pe yn institutional factors affecting the WGS in a utility 

environment, and provided additional guidance for the preliminary 

design effort. 


36231 (PNL—2531) Wind direction change criteria for wind 
turbine Cliff, W.C. (Battelle Pacific Northwest Labs., Rich- 
—. WA (USA)). Jan 1979. Contract EY-76-C-06-1830. 23p. Dep. 
S, PC A02/MF A01. 
A method is presented for estimating the root mean square 
rms) an of the wind direction change, A@(tau) = @(tau + tau) - 
tau), that occurs over the swept area of wind turbine rotor 
An equation is also given for the rms value of the wind 
direction change that occurs at a single point in space, i.e., a direcion 
change that a wind vane would measure. Assuming a normal prob- 
density function for the lateral wind velocity change and 
relating this to angular chang 


portico 
the 


es, equations are given for calculating 
the expected number of wind direction changes, larger than an 
arbitrary value, that will occur in 1 hr as well as the expected 
number that will occur during the design life of a wind turbine. The 
equations presented are developed using a small angle approximation 
and are, therefore, considered appropriate for wind direction 
changes of less than 30° The equations presented are based upon 
neutral atmospheric Touhere tear conditions and do not include 
information regarding events such as tornados, hurricanes, etc. 


36232 (SAND—78-7046) aya B of foundation/anchor require- 
ments for warren turbines. Auld, H.E.; Lodde, 


P.F. (New Mexico Univ., ye, que (USA). Civil Engineering 
nt 


Research Facility). Feb 1979 
NTIS, PC A0S/MF AO1. 

The foundation/anchor requirements for a range of vertical 
axis wind turbines were identified. Foundation and anchor systems 
meeting these requirements were designed and evaluated on the basis 
of their deployability and cost-effectiveness. Optimum foundation/ 
anchor systems for each combination of turbine size and soil condi- 
tion, as well as a complete detailed design for a VAWT system sited 
at Rocky Flats, Colorado, are presented. 


36233 (SAND—79-0733C) Economic overview of vertical axis 
wind turbines. Sullivan, W.N. (Sandia Labs., Albuquerque, NM 
(USA)). 1979. Contract EY-76-C-04-0789. 9p. (CONF-790352—1). 
Dep. NTIS, PC A02/MF AO0O1. 

From EPRI wind-energy economics workshop; Monterey, 
CA, USA (7 Mar 1979). 

Sandia Laboratories, as part of its investigation of the Dar- 
rieus Vertical Axis Wind Turbine (VAWT), has been involved 
recently in an economic assessment of the concept. The class of 
VAWT's investigated use curved, fixed-pitch blades of constant 
section rigidly attached to a vertical rotating tower. Qualitatively, 
the main advantages of the VAWT over more conventional, propel- 
ler-type machines are the elimination of yaw controls, the placement 
of mechanical equipment at ground level, its amenability to simple, 
low-cost blade fabrication techniques, and aerodynamic stall charac- 
teristics which eliminate the need for active pitch control devices. 
The main disadvantages relative to modern propeller machines are a 
somewhat lower aerodynamic efficiency (about 10% lower), the 
limited ability of the rotor to self-start, and generally lower rotor 
operating RPM's, which leads to higher torque capacity require- 
ments for the drive train. 


ract EY-C-04-0789. 95p. Dep. 


36234 Fluid dynamics of diffuser-augmented wind turbines. Gil- 
bert, B.L.; Oman, R.A.; Foreman, K.M. (Grumman Aeros; 
Corp. Bethpage, NY). i. Energy; 2: No. 6, 368- 374(Nov “1978), 
The diffuser-augmented wind turbine (DAWT) is one of = 
advanced concepts being investigated to improve the economics of 
wind energy conversion systems (WECS). Application of modern 
boundary-layer control techniques has reduced the surface area 
requirements of an efficient diffuser by an order of magnitude. Many 
Se. that affect the performance of the diffuser system have 
examined in small-scale wind tunnel tests with a family of 
compact diffusers, using screens and centerbodies to simulate the 
presence of a wor Poa owfield surveys, overall performance, the 
effect of ground proximity, and the prospects for further improve- 
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ment are described. The baseline configuration is a conical, 60 deg 
included angle diffuser with an area ratio of 2.78 controlled by two 
tangential injection slots. This first-generation DAWT can provide 
about twice the power of a conventional WECS with the same 
turbine diameter and wind. Economic estimates show that this 
DAWT can be as much as 50% cheaper than coventional WECS for 
the same rated power. 


POWER CONVERSION SYSTEMS 


36235 Wind energy: heat generation. Matzen, R. Bedford, Eng 
land; BHRA Fluid Engineering (1978). 16p. (CONF-781014—3 
BHRA Fluid Engineering, C eld, Bedford, England. 

From 2. symposium on wind energy systems; Amsterdam, 
Netherlands (11 Oct 1978). 

A hot-water generator is an appropriate load for fixed pitch 
propeller wind-power plants as further special regulating systems are 
not required for normal service. As a gust safety system, adjustable 
water-brakes may be used by overbraking the wind-power plant. 
This report deals with experiments on simple this slp the tant may 
ators built into a 135 1 tank. It is shown that for this size the may 
be open in the top without any special axle-tightenin; ~ ag and expansion 
systems for power consumptions up to 25 kW. report also 
comprises an open impeller type for use in a heat-buffertank or a 
highly insulated hot-water accumulator tank. Different types of 
adjustable water-brakes are developed. Adjusting the power con- 
sumption is achieved by altering the stator-vanes’ effective height by 
means of a disk. 


ELECTRIC POWER ENGINEERING 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 35518, 36088, 36641, 36722, 36935 


(EPRI-EL—975) Survey of cyclic load capabilities of 
fossil-steam generating units. Final report. Fenton, F.H. Jr. (FPA 
Corp., Avon, CT (USA)). Feb 1979. 100p. Electric Power Research 
Inst., Palo Alto, CA. 

The current practice of placing large-size fossil and nuclear 

oe | Ah units into commercial operation will continue una- 

or at least the next 10 years. Such units, intended primarily for 
wee load operation, generally do not have large-load-turndown hn 
two-shift cycling capabilities. Consequently, a loss of oj 
flexibility is slowing being created with potential future problems 
power system operation. This study was undertaken to assess = 
minimum operating load and cycling capabilities of individual fossil 
units. Data is compiled for each of 1,387 existing units of all sizes, 
design types, and fuel types. Summary tabulations are included tnd 
groups o units classified according to common design, opera’ 
pressure, and fuel. Specific constraints are identified that will will pre 
vent fossil-unit operation at lower minimum loads and » Re nit- 
regulating ranges, response rates, and response-rate constraints are 
also included. The main burden of power system cyclic load oper- 
ations will have to be carried by both existing generation and new 
fossil-steam units designed for cyclic operation. The loading limits 
and constraints of fossil units included in this study provide useful, 
quantitative information for new unit design, new unit specifications, 
planning studies, generation scheduling, and future EPRI supported 
research projects. 


36237 Block heat and power station No. 1 in Heidenheim. Goer- 
icke, P.; Hein, K.; Piller, W.; Schaefer, H.; Wolff, U. Brennst.- 
Waerme-Kraft; 30: No. 12, 455-459(Dec 1978). (In German). 

The article reports on the optimization of the operational 
process, the operational experiences, as well as the energetical oper- 
ational behaviour of the prototype plant of a block heat and power 
station in the Federal Republic of Germany. Besides a certain 
amount of valuable new knowledge in respect of the further devel- 
opment of this technology, measured data were obtained which can 
be used to quantify the energetic behaviour and the favourable use of 
primary energy in such plants for the combined heat and power 
generation. 


36238 Comparing economic efficiency steam turbine plants. 
Troyanovskii, B.M. (Moscow Power Bag Int "USSR). Teploenerge- 
tika (Moscow); No. 7, 75-76(Jul 1978). (In 

In comparing economic efficiency of ~ plants designed 
and operating under different conditions, both the selection of initial 
parameters and the method of reducing economic efficiency to the 
same conditions may be yang As a result, evaluations of the 
economic efficiency ma my £ er considerably. These problems are 
discussed in detail. No criteria for comparison are established 
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but some ial recommendations 
peng (tt 
36239 VGB-Empfehlung fuer 
 eihaty Siotcaenges be Waenhoameet (VGB recommenda- 
tion for inquiry and order of instrumentation and control equipment 
thermal power plants). Essen, Germany, F.R.; VGB-Kraftwerkstech- 
nik (1978). 66p. (In German). 

uiry and order have the task to inform the suppliers as 
Gctalied os nocheenl onl a insite ible about the desired 
schedule of supply and service. The aim of the the inquiry is to get bids, 
the prices of which can be compared with each other and which 
contain all the supply expectations of the customer. The 
succeeds to receive bids which are equi it with 
given duties and thus comparable respect to price, the 
ice sad enctanving tas comipatienn of tal tay be carted ont 
the customer or his representative. Moreover the i i 
for the eaupoent contract may be a guide for the work 


ence gathered by utilities and suppliers in the common 

SN ee eee Comubeed tapas 
‘ollowing out of this recommendation may be 

customer and supplier in case of ordering. The recommendation has 
been myo paying attention to completeness, 


sams iec tana lesign instructions, and mentioning 
or inquiry and order. 


36240 Device for improving the total 
heating plants heated by oil or gas burners. 
Deutsches Patentamt, Muenchen (Germany, F. 
Patent 2,601,166/A/. 28 Jul 1977. 6p. (in German). 

The device comes into effect in the pauses between the 
switched-on periods of a gas or oil burner, and tries to prevent a 
‘reverse heat exchange’ between the heated hot water in the heat 
exchanger and the cold ere air, a flows under the chim- 
ney draught burner and through the oat ow 
wake, tha Loscuting air pao Uatteat to's alee tir saiben 
burner is not working. This flap valve is held closed, against the 
chimney draught in the simplest case, by a return spring and opens 
automatically due to the higher draught of the burner blower. This 
Ae ee ee ee or hydraulically. 

An electromagnetic drive is connected in parallel with the burner or 
a smaller hydraulic cylinder is connected in parallel to an oil burner 
nozzle. In both cases the drive opens the flap valve against the 
force when the burner is switched on, and lets the combus- 

tion air flow in unhindered. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 36349, 36924 


36241 ee aa 29p, App.A Paper 2) Technical and 
economic feasibilities wethiry Gober epeteus Gr water Guuiren 
tion. Ba PAD nie United Engineers and Constructors Inc., 
Philadeip! PA); Hu, M.C.; Savage, W.F. Feb 1979. 

In Report of the visit of the United States of America 


delegation of the US-USSR Coo Committee on Scientific 
and Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

The technical and economic feasibility of wet/dry cooling 
towers for water conservation was evaluated. an 
optimization of wet/dry tower systems for 1000-MWe power 

" of the co resented. Results are given as the Total Evaluated Cost (1 
oO 


operati 

the wet/dry system 

towers. Costs are related to 

percentage of the water 

conclusions are: wet/dry coo 

provide a significant economic advantage over dry cooling, yet 
closely match the dry tower's ability to conserve water; and where 
water is available, wet cooling will continue to be the economic 
choice in most circumstances. 


36242 (DOE/ET—0076, 
dry 


intermediate 
Braun, D.J.; Allemann, R.T. 
tory, Richland, WA). Feb 1979. 
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In Report of the visit of the United States of America 

of the US-USSR Committee on Scientific 

echnical Cooperation in the Field of Thermal ower Plant Heat 

Rejection Systems to the Union of Soviet Socialist Republics. No- 
vember 11—12, 1978. 

A number of advanced concepts for wet-dry cooling systems 

for power generating plants were studied for their technical feasibil- 
ity and economic tial. The use of ammonia as a heat transfer 
medium between steam condenser of the generator turbine and 
the air-cooled heat rejection system has been shown to be cost 
effective in earlier studies. This paper summarizes the conceptual 
design and costs of four different advanced dry/wet mechanical 
draft concepts, which combine the use of ammonia with evaporative 
cooling to augment capacity on hot days, and compares them to a 
state-of-the-art integrated dry/wet circulating water system. The 
four concepts utilizing ammonia are: the HOTERV plate fin heat 
exchanger with deluge augmented cooling arranged in (a) vertical 
stacks on the periphery of circular towers, and (b) horizontal A- 
frames beneath the fans; the separate channel augmented tower 
(SCAT); and the augmenting ammonia condenser (AAC) arrange- 
ment. These are compared with the integrated dry-wet tower cur- 
rently being constructed at the San Juan site at Farmington, NM. 
The results of this study indicate that the ammonia dry cooling 
systems, augmented either by deluging the surface or by a separate 
water-cooled condenser close-coupled to an evaporative tower, have 
potential cost advantages ranging from 25 to 29% under conditions 
imposed by the San Juan site. A program to demonstrate an ammo- 
nia dry cooling system, using both types of surface described here, 
ond wang Cee Oe On ee Se is 
being undertaken by the Electric Power Research Institute. 


36243 (DOE/ET—0076, pp 17p, A Paper 7) Status report 
on ay nals comme research project. 
Bartz, J.A.; Maulbetsch, J.S.;. (lestnc Fower R Research Institute, 
Palo Alto, CA). Feb 1979. 

In Report of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 
and Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

Previous research, arg by the US Department of 
Energy (DOE) and the Electric Power Research Institute, has 
identified the ammonia-based dry cooling system as the most promis- 
ing approach to water conservation in power plant cooling for 
utilities. The system configuration which has been selected as opti- 
mum in these studies will now be demonstrated on a 6 Mwe test 
facility at a Pacific Gas and Electric power plant in Bakersfield, 
California. The demonstration will include the use of ammonia in the 
transport loop, the use of enhanced heat transfer surfaces in the 
steam condenser/ammonia reboiler, and the use of deluge water 
augmentation on the air-cooled condenser in addition to all-dry 
operation. The facility will be designed and constructed during 1979 
and 1980. Testing is scheduled after 1980 through 1984. In addition 
to component performance data, the test program will emphasize: 
the effect of the power plant environment on the component per- 
formance and reliability; reliability of —— fabrication tech- 
niques for the aluminum components; and dynamic responses of the 
system to power plant operating transients and to emergency condi- 
tions. 


36244 Sy apt ey » PP 14p, App.A La edt A. 10) Computer- 
an er plant ani, Sa Ww. Wr f Ener Se Woke 
power vage, —_— ° ‘ - 
ton, DC); Sonnichsen, J.C. Jr. Feb 1 ” . 

In Report of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 
and Technical Cooperation in the Field~ of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

As a means of assimilating the immense data base which exists 
on water resources characteristics and availability, a computerized 
system has been developed. The system was designed primarily to 
assist the individual engaged in siting thermal power plants; howev- 
er, the utility of the system is much more general. Characteristic 
type data on both surface water and ground water sources are 
inluded in the system. The data are organized around the use of an 
eight digit water resource cataloging unit to represent a surface area 
which is a natural hydrologic i basin. By using the water 
resources cataloging unit, the surface of the US is sub-divided into 
more than 2000 areas. The water resource cataloging unit is used to 
index all water resources and power plant data contained in the 
information retrieval system. Furthermore, the water resource cata- 
loging unit is used as an indexing scheme for correlating water 
demand. This data bank and its use for determining cooling water 
demands for proposed power plants are discussed. (LCL) 
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Soe. ene ae Ice poe A 7 water a. 
wer, NH (USA). Dec 1978. 32p. NTIS.” PC 1 A03/ ME AO: AOl. 
of water intake structures can pose serious 
ility of cooling water at thermal power plants. 


Hanover, 

The ice bloc! 
threats to the avai 
Using information gained from a literature search and general 
knowledge of the problem, ice blockage difficulties are described as 
they may occur in rivers, lakes, reservoirs, and estuaries, and as they 
may affect intakes either at the surface or submerged. To further 
enable understanding of these problems, characteristics of both sur- 
face sheet ice and frazil ice are examined, namely, formational 
cg sizes, thicknesses, movement or mobility, and modes of 

lockage or r adhesion. Case histories of incidents of ice blockage of 

intakes are given by means of excerpts from the technical literature. 
Lastly, a brief overview is provided on the matter of solving ice 
blockage problems, either through original design, post-construction 
modification, or revised operational techniques. 


36246 Lee gy ~~ yr towers. Bibliography, Jan- 
uary—December 1978 D.O. ent of Energy, Oak 
Ridge, TN (USA). Technical’ Information Center). Feb 1979. 102p. 
Dep. NTIS, PC A06/MF AO1. 

Included are 382 citations to references on cooling towers for 
fossil-fuel or nuclear power plants. A few citations are included on 
other t of condenser cooling systems, oe cooling ponds and 
canals. The citations were taken from the DOE Energy Information 
Data Base (EDB) covering the period January 1978 through Decem- 
ber 1978. Corporate, Personal Author, Subject, and Report Number 
Indexes are provided. 


36247 Waste heat disposal to air with forced and natural draft: 

some analytical design considerations. Moritakhab, A. Stanford, CA; 

ey Univ. (1978). 227p. University Microfilms Order No. 78- 
193. 

Thesis (Ph. D.). 

The main objective of this work is to quantify the factors 
which reduce the overall size and cost of the cooling tower and the 
associated heat transfer system for thermal power plants and to 
establish the conditions which result in dry cooling tower cost 
reductions. The fundamental design aspects of large air-cooled 
power stations are discussed and economic and technical consider- 
ations of using dry and wet/dry cooling systems for electric power 
stations are presented. As a first step, the design equations for 
forced- and natural-draft dry cooling towers are derived in closed 
form to give explicit relations for salient design variables. Subse- 
quently, these equations are used to establish a set of influence 
coefficients for the design, performance evaluation, and optimization 
of dry cooling towers and for quantifying the effects of various key 
design variables on the design of forced- and natural-draft dry 
coo! towers. The use of influence coefficients in the sizing of a 

-draft cooling tower for a nuclear gas turbine with a 1200 
MW¢(e) output is illustrated. Optimization conditions for dry cooling 
towers are presented. These conditionsare applicable to the design 
optimization of the dry-cooled steam condenser and the dry-cooled 
precooler of a closed-cycle gas turbine. It is concluded that the 
optimum coupling liquid capacity rate and the optimum heat transfer 
surface area distribution between the condenser and the dry cooling 
tower are not critical. The effects of heat transfer surface geometry 
on the design of dry cooling towers is investigated, and criteria for 
evaluation of heat transfer — are established which may be 
used in the selection of heat exchanger surface or in directing 
research and development efforts toward manufacturing of im- 
proved heat transfer surfaces for the dry cooling tower applications. 


36248 Deformation and stability of wind loaded hyperbolic cool- 
ing tower shells. ne H.; Torcicky, P. (Technische Univ., Vienna 
(Austria). Inst. fuer Elastizitaet- und Festigkeitslehre); Gallagher, 
R.H. (Arizona Univ., Tucson (USA). Coll. of Engineering); Cedolin, 
L. (Politecnico di Milano (Italy). Istituto di Scienza e Tecnica delle 
Costruzioni). Ing.-Arch.; 47: No. 6, 391-410(Dec 1978). (In German). 
cps Be formulation of the deformation and stability 
roblem on the basis of ori; y non-conforming triangular curved 
ite elements with the help of a variational principle with subsidi- 
ary conditions, the deformation problem is solved numerically for an 
existing cooling tower shell. The subsequent stability analysis of this 
cooling tower shell shows relatively good agreement of the buckling 
safety computed by means of the finite element method and the 
minimum of buckling safety obtained with the help of Mungan’s 
stability criterion. 


36249 Sampling system for thermal power stations. Svoboda, R.; 
Schmid, P. Ae Waerme-Kraft; 30: No. 12, 468-474(Dec 1978). 


(In German 
Sampling systems are used for the chemical control of the 
cycles in a thermal power station. On the one hand, they allow 
age ip i manual laboratory analyses, also, on the 
er hand, the possibility of automatic measurements of certain 
chemical quantities. The article gives a survey of the essential 
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characteristics of a sampling system. The concept explained for the 
control of a thermal cycle and the possibilities and limits shown for 
the automization are based on test results and experiences obtained 
by the author. In particular, the boundary conditions for a repre- 
sentative sampling and for the exact measurement of conductivity 
are discussed. Finally, two practical examples, for a 1000 MW 
nuclear power station and an oil-fired 450 MW power station, are 
used to inform about the effective design of sampling systems. 


36250 Formula for the price-adjustment clause. Solling, H. 
Brennst.-Waerme-Kraft; 30: No. 12, 484-485(Dec 1978). (In German). 
The article compares various price-adjustment clauses used 
by individual electricity-supply companies. It becomes obvious that 
equal percentage increases of maximum demand charges and unit 
pe wel may lead to very different electricity prices, due to the 
different price-adjustment clauses. The author suggests measure for 
equalizing such very different electricity prices. 


36251 Influence of radiation upon the heat transfer and Lewis 
factor in evaporation cooling. ne, L.; Hartmann, H. (Tech- 
nische Hochschule Aachen (Germany, F.R.). Lehrstuhl fuer Verfah- 
renstechnik 2). Chem.-Ing.-Tech.; 50: No. 11, 866-867(Nov 1978). (In 
German). 


36252 Installation for combined energy supply to domestic build- 
ings and small business. Puetz, G. (to Deutsches Patentamt, Muen- 
chen (Germany, F.R.)). German(FRG) Patent 2,708,976/A/. 7 Sep 
1978. 2p. (In German). 

A combined power unit is claimed which will secure power 
supply to small consumers. The supply system consists of internal 
combustion engines and electric generators with and without storage 
of electric power. The system will supply space and water heating 
systems in buildings. 


36253 Some problems of thermodynamics of systems, water-cor- 
recting additives. Blank, Yu.I.; Pasechnik, I.V.; Kishnevskii, V.A.; 
Tasimov, Yu.N.; Kinshova, L.A. (Odessa Polytech Inst, Ukr SSR). 
Teploenergetika (Moscow); No. 9, 75-80(Sep 1978). (In Russian). 
Thermodynamic characteristics and coefficients of an empiri- 
cal formula for entropy are obtained for particles in the following 
= considered: water-oxygen, water-hdrogen, water-oxygen- 
— + water-ammonia, water-hydrazine, water-hydrogen perox- 
ide is of interest in view of the development of new neutral 
chemical water treatment conditions for power plant feedwater. It is 
shown that, from the hydrodynamic point of view, the problem of 
cuprous deposits may be solved successfully only with oxygen- 
hydrogen and hydrazine-ammonia corrective feedwater treatment. 


36254 Investigation of the solid phase formed when water is limed 
and coagulated with iron salts. Baulina, A.I. (All-Union Inst of Heat 
Eng, USSR). Teploenergetika (Moscow); No. 9, 89-90(Sep 1978). (In 
Russian). 

The structure of the solid phase particles was investigated by 
means of a microscope with a magnification of 630. The solid phase 
was obtained at the temperature of 25°C under laboratory condi- 
tions. The investigations showed that the single phase separated from 
water and consisting of calcium carbonate includes comparatively 
large calcite crystals (5-10 ym). Crystals combine into chains and 
aggregates, forming macroparticles about 0.1 mm in size comprising 
7-8 times more water than solid phase. 


36255 Upper limit of maximum heat transfer capacity of evapora- 
tive ermeaetns. Bezrodnyi, M.K. (Kiev Polytech Inst, Ukr SSR). 
Teploenergetika (Moscow); No. 8, 63-66(Aug 1978). (In Russian). 

It is found that with an increase in geometrical dimensions of 
thermosyphons at the heat addition sector, heat fluxes tend towards 
some limit values d dent neither on geometrical dimensions nor 
on the degree of filling of the thermosyphon with an intermediate 
heat carrier. It is shown that the upper limit of flooding conditions is 
oes the ., boundary of maximum heat fluxes in evaporative 


36256 Water conditions in power plant units with conditioning of 
neutral water by oxygen or hydrogen xide. Martynova, O.I. 
Teploenergetika (Moscow); No. 8, 90-91(Aug 1978). da. Russian). 

The “neutral feedwater conditions” applied in power units 
with straight-through boilers since the a of 1960s at the 
— _— of the Hamburg power system in West Germany are 
exp’ 4 


36257 Some characteristics of supercritical pressure media, 
Surnov, A.V.; Nikitina, L.V. (Cent Sci Res, Plann and Des Boiler 
and Turb Inst, Moscow Branch, USSR). Teploenergetika (Moscow); 
No. 7, 45-48(ul 1978). (In Russian). 
In view of the inadequate state of studies on the behavior of 
the supercritical pressure medium in the steam generator tract, its 
properties are investigated, particularly under the conditions of 
stratification and mixing. The experiments were carried out on a 
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setup consisting of a horizontal loop with a surface heater with 
steam heating of only the top half of the pipe, a surface cooler with 
the cooling of only the lower half of the pipe, and two collectors. 
This setup served to investigate stratification of the medium which 
was determined by the readings on differential thermocouples. The 
effect of a screw-type insert on the process of mixing was studied in 
the second part of the experiment. It was found that installation of a 
sowie Saat tn Os ee ee 
half a pitch improves the mixing conditions considerably. 


36258 Condensate purification under neutral water conditions in 
power units with supercritical parameters. Margulova, T.Kh.; 
Kuz'michova, L.V.; Razumovskaya, E.D. Power 


(Moscow 
Inst, USSR). Teploenergetika (Moscow); No. 7, 80-81(Jul 1978). (in 
Russian). 


Results of three years of observations regarding the operation 
of ion exchange filters for condensate purification in fast cooling 
installations (FCI) under different aqueous conditions at the Kos- 
troma state district power plant are presented. It is found that 
condensate purification by hydrogen peroxide with the replacement 
of brass tubes by stainless steel tubes in low pressure heaters has 
various advantages. 


36259 Results of investigation 

content on NaCl and SiO; solubility in saturated | Abdullaev, 
K.M. (Azerb Inst of Pet and Chem im. M. Azuzbekov, Az SSR). Izv. 
Vyssh. Uchebn. Zaved., Energ.; No. 7, 136-140(Jul 1978). “in Ruseian). 


solubility of NaCl and SiOs decreases considerably. The results 
generalized in the form of a single equation which makes it 

in practical calculations, to determine the solubility of N: 

SiOs, taking into consideration boiler water depression. 


36260 Kriterien zur 
Grossna' 


ling 

and rentability). Zerna, W.; Haj-Issa, S.; 0; Mungan, 
I. (Bochum Univ. (Germany, F.R.). Inst. fuer Konstruktiven 1978) Sop. 
ieurbau). Opladen, Germany, F.R.; Westdeutscher Verl. (1978). 
(In German). 

There are a number of possible 
draught cooling towers. Apart from the w 
crete construction with variable shell thickness Constructions with 
bracings or cable net constructions are possible. Bracing rings are 
indispensible in large cooling towers as they have a favourable effect 
on the buckling and vibrational behaviour of the cooling tower. This 
design is also more economical than cooling tower shells with 
variable thickness. 


Investigation of heat transfer from 


past a 
tube bundle with screw-type knurl. Andreev, M.M.; Buglaev, V.T.; 
Kleshchevnikov, V.P.; Lifshits, M.N.; Nikolaev, G. V.; Sudakov, 
V.1. (Bryansk Inst of Transp Mach, USSR). Energomashinostroenie: 
No. 6, 39-41(1978). (In Russian). 

Results of ex > pepe investigations of heat — 

presented. Tubes with an optimal knurl geometry were 
on an experimental setup enabling flow angle and | 
inclination to be varied. An analysis of the results obtained 
the conclusion that knurled tubes (and in general ae th finned 
condensation surfaces) produce the highest increase in the intensity 
of the heat transfer process (compared with smooth ones) under the 
conditions of formation of sufficiently thin condensate films. 


36262 Analysis of the operation of atmospheric coolants. A 
sourd, P.; Bourillot, C.; Caudron, L.; Mery, P. Entropie; No. 83, é1- 
74(1978). dn French). 

The operation of cooling towers is discussed. The present 
state of knowledge of the thermodynamics of cooling towers, the 
dynamics of condensation plumes and their effects on the environ- 
ment are described. Finally, current problems in atmospheric cooling 
pod a different means used to improve currently used techniques 
are discussed. 


36263 Finite element instability analysis of hyperbolic cooling 
towers. Mang, H. (University of Vienna, Austria); Gallagher, R.H.; 
Cedolin, L.; Schwinden, W.D. pp 246-249 of Advances in civil 
engineering through engineering mechanics. New York, NY; Ameri- 
can Society of Civil Engineers 1977). 

From ASCE engineering mechanics division specialty confer- 
ence; Raleigh, NC, USA (25 May 1977). 

Hyperbolic cooling towers are among the most dramatic of 
man-made structures on account of their le size. The 
structural designer views these structures with some caution due to 
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pat of any hyperbolic cooling tower 
computer programs 

purpose are described. 


POWER CYCLES 


REFER ALSO TO CITATION(S) 35513, 35559, 36743, 36750, 
36751, 36752, 36778 


36264 (DOE/TIC—10025) Advanced electrical 


Siedn die chiraabeuruusene y- 


36265 NEWAG-owned Theiss B power station-a combined gas 
ae pe a eg ke ny ao 
Poehnl, H.; O.; Czermak, H.; Zehndorfer, K. (NEWAG- 
Kraftwerk, Ger). OZE., Oesterr. Z. Elektrizitaetswirtsch.; 31: No. 9, 
273-290(Sep 1978). (In German). 

The end of Phase B marks the completion, in 1978, of 
NEWAG's Theiss power station. The total mechanical 
installed in the station comprises four 550-MW-capacity units. 

B consists of a combined turbine/steam turbine installation with 
a capacity of 318 MW. This installation can run on natural as 
wall 0 on heavy or exten taht tol El, ened needed oa 
pie juirements in the medium load range. Consistent with this 


“up 
periods ‘and low starting-up loses, © high efficiency 
ranges, and to be low in specific construction cost. This report 
describes the construction details and the running characteristics of 
the installation. 


WASTE-FUELED SYSTEMS 


REFER ALSO TO CITATION(S) 36736, 36960, 36961, 36962, 
36974, 36975, 36976 


36266 #$Sea water 


using solar convectors. Berberic 
G.m.b.H., came A (Germany, FR); | Deutsches it, Muen- 
)). German(FRG) Patent 2,631, S21/A/, 19 Jan 


jlement to patent P 26 02 3870, which deals with 
aus claims a sea water desalination plant operat- 
ed on solar energy. The sea water to be desalinated is used for 
condensation. During condensation, thermal energy is removed from 


ie egueing eter osey ant 
H. (to . 


the water vapour, and the sea water is thus heated. The 

sea water is led into a solar collector which it leaves at water boiling 
temperature. The water thus heated is thin transferred to evaporator 
Sr 2 a. The water vapour is condensed in droplit 
separators. hnical details of the emg given. 


36267 Waste-burning plant steam generation. Bauer- 
a W.; Schuster, E.; a H. (to Steinmueller (L. u. C.) 
G.m.b.H., Gummersbach (Germany, F.R.); Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,327,795/B/. 
12 = 1977. 3p. (In German). 

The patent introduces a waste burning plant with an inciner- 
ator, steam generators (which can be operated separately) and a dust 
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a 


ag tm NY (USA)). Jul 1978 yoy TOON. 

28. 33p. Dep. NTIS, PC A03/MF AO1. 
in a project in which the goals are to 
prepare a conceptual eng fr leo eens Seeee Ganiine eat 
that will directly combust liance western coal in an atmos- 
slinis fuidiond bed teller and aon electric power in an envi- . 


ronmentally acceptable manner, and to project the capital, operating 
cal geotest cols for 0 conte’ Gallen dete power questing 


36269 (FE—2455-78-3) Conceptual design of an atmospheric fiui- 
dized-bed combustion electric 


power generating Quarterly tech- 
nical progress report, July: 1978. Cosgrove, E.J. (Burns 
and Roe, Inc., W » NY (USA)). Oct 1978. tract ET-77-C- 
01-2455. 32p. Dep. NTIS, PC A03/MF AOI. 
Progress 


ally sccepable manne, td to project the capital, operaing 
Sea ath amv ats electric power generating 


36270 (FE—2556-21) Development of a ceramic tube heat ex- 
with technical 


progress report, July 
1—September 30, Ward, M.E.; N: , J.C. (Solar Turbines 
International, San Di CA (USA)). 15 1978. Contract EF-77- 
C-01-2556. 12p. Dep. 02/MF AO1. 
The current effort directed towards providing a techno 
base for high temperature ceramic heat exchangers is described. 
of oe en ee 


(HCP/T—2314) Comparison of fluidized bed 
for Interim 


utility steam generation. 
a. (Radian .» McLean, VA (USA)). Feb 1979. Contract 
-16-A-01-2314. 134p. Dep. NTIS, PC ene AOl. 
DOE &@ program to develop yey 
a utility-size cleric power generating plant (~ 600 Tan 
before undertaking a demonstration eff 
design wa th Gitlin a daar Gelinnation of he amoebae 
art and ee ee oe ees one es ees 
design hich to base an economic analysis of the technology. 
Three main designs for utility AFBC electric power 
errrces under this program. Much of the 
merit of hes fa Gat the bates ware noe omaha ms 
pone mney ye th — —- 
t present, 
leted. 


Radian Corporation 

<A the the project inthe form of 

reviews the 

Siipessiee dovcegal to Ui coir tee APEC commegeen Gili 
project. 


36272 (HCP/T1237—01/14) Miulticell fluidized bed boiler 

construction and test Quarterly progress status 
report, October— 1978. (Pope, Evans and Robbins, Inc., 
Nis, Fe ADWA MN — 1979. Contract EX-76-C-01-1237. 73p. Dep. 


The objective ofthis program it wo design, construct and tat 

a multicell fluidized-bed boiler as llution-free method of burning 
a 

pro approximately 

> saath fas or oe Steam pressure and temperature 
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conditions were selected to meet requirements of the site at which 
the boiler was installed. 


36273 nn S waatee 2 Sane Se 
rier coatings under simulated industrial/utility gas turbine conditions. 
Palko, J.E.; Luthra, K.L.; McKee, D.W. (General Electric Co., 
Schenectady, NY (USA). ‘Gas Turbine Div.). Mar 1978. Contract 
EC-77-C-05-5402. 70p. Dep. NTIS, PC A04/MF AOI. 

Corrosion tests were performed on state-of-the-art 
stabilized zirconia Thermal Barrier Coatings (TBC), under devel 
ment for cleanfueled aircraft gas turbine service, applied to IN-738 
substrates. Small burner rig tests with Na,SQ, condensate were 

to simulate present industrial/ 
conditions in an accelerated manner. 


i fhanisms where possible. In addi- 
tion, predictions were made for condensates which might be expect- 
oak to form from impurities in contaminated petroleum distillates and 
from future coal derived fuels. Sprayed ae and crucible melt tests 
were run on coated pin specimens exposed to these simulated future 
gas turbine operating conditions to evaluate the predictions. In 
hot corrosion condensates penetrated to the substrate metal 

flowing through the continuous porosity of the TBC. Intrinsical- 

ly, there appears to be no corrosive effect on the zirconia itself. 
However, penetration of corrosive products to the substrate resulted 
in both accelerated substrate attack as well as spalling of the ceramic 
eee eee ee ae ited by the condensates during 
thermal cycling. Compared to TBC coated superalloy, bare IN- 
738 survives 2 to 5 times longer under the same test conditions. The 
porous TBC holds a reservoir fo condensate readily available for 


reaction. 

36274 Rs with nitrogen tetroxide. Calculations. Ga- 
vic, Sorokin, A. (Technische Univ. Berlin (Germany, 

PR R.)). pee Ree Mee TT: No. 25, 861-866(Dec 1978). (in 

German). 

The authors give the efficiency, the specific energy and other 
relevant characteristics of cyclic pr pe ocesses involving the dissociating 
fluid nitrogen tetroxide. Besides the calculations in which the fluid is 
in chemical equilibrium they carry out further investigations with 
the frozen reaction stage in the turbines, in order to determine the 
effect of the reaction kinetics. The most important parameters were 
Sr et Ss ae In the second part of this article the 

aa The first part - the basic principles - were 
pay in No. n No. 24/1978 8 on pages 821 to 829 of Elektrizitaetswirtschaft. 


36275 Ash handling system of the Elbistan power plant in 
Turkey. Fischer, H. Braunkohle; 30: No. 12, 365-371(Dec 1978). (in 
German). 

After gi the main details concerning the brown coal 
geeaens ta tot eines hadi and Ge ak att tons Oe 
coal after it has been burned in the power plant the article discusses 
the contruction of the conveying plant by means of which the ash is 
removed. 


36276 Use of the volumetric water-flow measurement for deter- 
the of large pumps and turbines. Geromiller, W. 
her Wyss G.m.b.H., Ravensburg (Germany, F.R.)). 
Elektrizitaetswirtschaft; 77: No. 24, 844- lov 1978). (In German). 
Volumetric water-flow measurement is a valuable addition to 
the methods used so far for determining the efficiency of large 
hydraulic machines. Its application became possible when it became 
pricticable, by measuring aerial photographs, to determine with 
sufficient accuracy the contents of storage basins. Volumetric water- 
flow measurement was used for the first time for official efficiency 
determination in the Vianden pumped-storage station, and was found 
satisfactory. Its range of application is restricted to installations 
which have a storage basin with regular contours. 


36277 Fire-side corrosion in power-station boilers. Cutler, 
A.J.B.; Flatley, T.; Hay, K.A. (Central Electricity Research Labs., 
Leatherhead, England). CEGB Res.; No. 8, 13-26(Oct 1978). 

The steel tubing of a modern power-station boiler operates at 
up to 650°C (a dull red heat) in the ye & corrosive environment 
produced by the combustion gases and ash particles. Within the 
tubes, whose walls are around 5mm thick, 2000 tons of steam are 
— per hour at temperatures up to 565°C and pressures up to 

70 bar. Several forms of metal corrosion may occur on the fireside 
surface of these tubes and on other boiler components. The designed 
Say operating life of the stainless-steel superheater and reheater 

tubes can be much reduced at temperatures above 600°C by attack 
from molten salts formed beneath ———— ash on the oa 
tube surfaces. Mild steel evaporator tu lining the furnace wall 
may suffer similarly if flame impingement allows the local release of 
volatile chlorine compounds from coal particles on the tube surface. 
Uncooled metal components supporting and aligning the boiler tubes 
may reach 1000°C and are particularly susceptible to corrosion. 
CEGB research effort has been applied to quantify the rate of 
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mechanisms, 9 Ut way of minimising of preventing thi ooo 
mechanisms, so that ways minimizing or 
rence may be found. These incide the Sptictisation of the ¢ 

tion chemistry, cides ustthidiesaah adalah eee. 
able tubes, and the selection of improved alloys and the use of “co- 
extruded” tubing. 


36278 Tr Cdidinnde Besicn Selenite, Savin Cura Netine 
Stewart, A.T. (Midlands Scientific Services Cen‘ tre, Notting- 
ham, England). CEGB Res.; No. 8, 37-44(Oct 1978). 

The dovelepenant of os einai Ut mente: eit 
early sixties makes it possible to characterize brittle fracture, fatigue, 


work may safely be left until 
recent incident in the CEGB’s Midlands 


and the manufacture of a 
ed in less than two years. 


combustion chambers. 
C.) G.m.b.H., C3e-6aSep 19) 
stech.; 58: No. 9 634-640(Sep 1978). (in 


height of the boiler. 
pn og Pe penn OC nn ee See 
sure. Lero bet Gene). VOB 
sch: 3 IRELEC), Rhode-St. Genese D Krofwork. 
No. 9, 674-684(Sep 1978). (in German) 
The conshfadsliie onetber ot Gaivtin allies Manis sali ts 
Oe ee eS ee ee ee ee 
molybdenum steel) has led to a systematic study of factors which can 
interplay in the fracture process, namely - the additional stresses 
induced by deformation of the cross section, - residual 
following the bending process, 


determinations. Recommendations are derived from this study as to 
the manufacture of curved tubes. 


36281 Principal results of 

the last stages of turbines k-500 

Kosyak, Yu.F.; Ponomarev, V.N.; Garkusha, A.V.; Sukhinin, V.P.; 

Zil’ber, T.M.; Slabchenko, O.N.; Yushkevich, Yu.E.; Bodrunov, 

Supiin, A.M. (Kharkov Turogenerstor Plant, Ukr SSR). Teploener: 
uplin, A 

getika (Moscow); No. 9, 2-7(Sep 1978). (in Russian). 

The main a a te ee ee 
last stages are set forth. On the basis of detailed gas dynamic 
investigations carried out under power plant conditions, economic 
characteristics of the last stages of the turbines K-500 and K-1000- 
60/1500, are analyzed. The stability of stage characteristics under 
variable conditions of operation is investigated. 


pesos eee ee es a 
steam turbine power units. Olimpi i 
Asone of the Cont Sci Rae Plas aad Des and Turbine Inst, 
ii Teploenergetika (Moscow); No. 9, SiaSep 1978). (in Rus- 
sian 


A state-of-the-art report is given on the modern methods of 
combating low-frequency vibrations of rotors of power turbines for 
high and es steam The causes of “steam” 
excitations of low-frequency vi a ane 4 and practical 
soetiinds of examtag ollite ouaerenaaaueas discussed. 

36283 Self-oscillations and of turbine rotors in sliding 
Kostyuk, A.G.; Kiryukhin, A.V. (Moscow = _ 
Teploenergetika (Moscow): No. 9, 14-19(Sep 1978). (in Russian 


and gas dynamic tests of 
k-100/60-1500. Shnee, Ya.I1.; 
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The solution of a problem of self-oscillations of turbine rotors 
under the effect of nonconservative forces in sliding and in 
the through part is considered. Results of an investigation of aerody- 
namic forces in turbine labyrinth seals are presented. A nonlinear 
theory developed in the course of the investigation describes self- 
oscillation conditions of flexible rotors under simultaneous hydroaer- 
odynamic excitation. A determinant effect on self-oscillating modes 
has the relation between external damping on the rotor and the level 
of aerodynamic excitation. Creation of negative nonconservative 
aerodynamic transverse forces acting on the rotor in the through 
part of the turbine may not only reduce the level of aerodynamic 
excitation but also damp the self-oscillations completely due to the 
effect of the forces of the lubricant layer in the ings. The use of a 
negative flow twist at the inlet to the labyrinth seal for this purpose 
is shown. 


36284 Types of vibrations of regulating valves of steam turbines. 
Khanin, G.A. (Leningrad Met Plant, USSR). Teploenergetika 
(Moscow); No. 9, 19-24(Sep 1978). (In Russian). 

Results of an experimental investigation of vibrations of natu- 
ral-size and model regulating valves of steam turbines are presented. 
An analysis of these results is carried out and a classification is given 
of the vibrations taking place in the regulating valve structural 
elements. As a result, measures to eliminate these vibrations have 
been worked out. 


36285 Investigation of turbine separator stage for low thermal 
gradients. Filippov, G.A.; Povarov, O.A.; Kalmykov, V.A. 
(Moscow Power Eng Inst, USSR). Teploenergetika (Moscow); No. 9, 
27-31(Sep 1978). (In Russian). 

The effect of the thermal gradient on the separating capacity 
of a wet turbine stage is considered. A special turbine stage designed 
for low thermal gradients is investigated. Its nozzle cascade is 
designed for a large angle of steam discharge a:=50°, the rotor 
cascade is dense (the relative pitch in the median section equals 
0.42), the mean degree of reactivity rho=60%, the heat gradient 
utilized Ho < 16kJ/kg. Tests of this stage showed it increased separat- 
ing capacity. 


36286 Errors of energy characteristics of condensing 

of turbo-sets. Benenson, E.I.; Reznikova, R.S.; Gluz, 1.S.; Bukhman, 
G.D.; Abramova, V.A. (Urals Turbomotor Plant, USSR). Teploener- 
getika (Moscow); No. 9, 32-34(Sep 1978). (In Russian). 

The dependence of the error of the coefficients of the energy 
characteristics of the condensing conditions of a turbo-set on initial 
data error investigated by using a random number generator and by 
the method of statistical tests in application to the K-150-130 and T- 
100-130 turbines. It is found that the error rate is different for 
different turbines. It is directly proportional to the value of the initial 
data error. 


36287 Equivalent representation of a fast-response steam turbine 
capacity control system in stability calculations. Lyubina, V.S.; 
Mel'nikov, V.S.; Shabad, V.K. (All-Union Electrotech Inst, USSR). 
Teploenergetika (Moscow); No. 9, 34-37(Sep 1978). (In Russian). 

An equivalent representation of a turbine control system with 
fast-response capacity control is derived and its mathematical de- 
scription is given. It is envisaged for stability calculation in the linear 
region. The simplified structural diagram of the system, obtained as a 
result of equivalent representation, may be used to investigate the 
stability of a power system under the conditions of post-breakdown 
power limitation. 


36288 Effect of input conditions on characteristics of gas turbine 
output devices. Gogolev, I.G.; Dyakonov, R.I.; Drokonov, A.M.; 

Zaikin, I.D.; Sivaev, V.M. (Bryansk Inst of Transp Mach, USSR). 
Teploenergetika (Moscow); No. 9, 37-40(Sep 1978). (In Russian). 

The effect of the working medium inlet conditions on energy 
indices of gas turbine outlet devices is investigated. In particular, an 
axiradial diffuser with the expansion degree n/sub D/=F3F2=1.8, 
and an outlet size with the same diffuser having the expansion degree 
n/sub d/=F,F,=3.17 are studied. It is found that the performance 
of turbine output devices depends on the working medium input 
conditions. Turbine stage operating conditions have a substantial 
effect on energy characteristics of output devices. 


36289 Equivalent circuit of turbogenerator rotor for determina- 
tion of eddy currents due to reverse sequence fields. Vazhnov, A.1.; 
Ivanov, Yu.Ya.; Manoilova, O.N.; Fedorishin, M. I. (Lenin 
Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 8, 3- 
8(Aug 1978). (In Russian). 

An equivalent circuit of turbogenerator rotor is presented for 
the calculation of eddy currents in its structural elements with a set 
reverse sequence current on the stator. Circuit parameters are ob- 
tained from solutions of field problems for characteristic regions. A 
simplified variant of the circuit, suitable for practical design and 
simpler in realization, is developed. 
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36290 Rees OD of Bae De ome nk te Cee ot See 
a. plants. Rikhter, L.A.; Salov, Yu.V.; Semashko, V.A. (Moscow 

er Eng Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 8, 
82-86(Aug 1978). (In Russian). 

A method of rational (from the point of view of ensuring 
minimum hydraulic resistance) selection of designs of turns of gas 
and air ducts in steam power plants, depending on layout conditions, 
is developed. Formulas are obtained for the calculation of optimal 
geometric relations of the proposed schemes of turns and for the 
determination of their local resistance coefficients. 


36291 Mathematical en @ of nonstationary hydraulic conditions 
in steam generating elements of straight-through boilers. Kvetnyi, 
M.A.; Khabenskii, V.B.; Baldina, O.M. (Sci Prod Assoc of the Cent 
Sci Res, Plann and Des Boiler and Turbine Inst, USSR). Teploenerge- 
tika (Moscow); No. 8, 31-35(Aug 1978). (In Russian). 

A mathematical model is proposed permitting determination 
of parameter changes in steam generating elements of straight- 
through boilers and boilers with multiple forced circulation under 
different unsteady conditions related to the disturbances introduced 
to the flow with regard to the flowrate of the medium, heat load, 
pressure, etc. Systems of partial differential nonlinear equations are 
obtained. 


They are solved by substituting finite differences for time 
derivatives, thus obtaining a system of ordinary differential equa- 
tions. The equations are integrated by the third-order Runge-Kutta 
method at each time step. A comparison with experimental data 
shows their satisfactory agreement. The model may be used in 
computer-aided design of boilers and in checking waterwall panel 

li Pai ty. 


36292 Thermal fatigue testing of finned tube panels. Fedoseenko, 
A.V. (All-Union Inst of Heat Eng, USSR). Teploenergetika (Moscow); 
No. 8, 40-43(Aug 1978). (In Russian). 

Results of thermal fatigue tests of all-welded finned-tube 
panels with different forms of connection of the working medium are 
presented. Selection of the most reasonable diagram of panels is 
justified. Theoretical and graphic relations are presented permitting 
determination of the number of cycles to rupture for finned tubes 
made of steel 12 CriMoV. 


36293 Calculation of the necessary degree of cooling of turbine 
blades. Shorr, B.F.; Dzhamai, V.V.; Dikman, G.1.; Pochuev, V.P. 
(Moscow Cent Sci Res Inst of Aircr Engines im P.I. Baranov, 
USSR). Probl. Prochnosti; No. 8, 77-81(Aug 1978). (In Russian). 

A method of calculating the necessary degree of cooling of 
gas turbine blades is presented. The strength of the blades is evaluat- 
ed in accordance with local static strength, load-carrying capacity, 
and cyclic life. For channel-type cooled blades, the dependence of 
the degree of cooling on the set time of turbine operation is present- 
ed. 


36294 Prospects of using a wedge-shaped model to investigate 

clic life of catites blades. Kravchuk, L.V. (Acad of Sci of 
the Ukr SSR, Kiev Inst of Probl of Strength of Mater). Probl. 
Prochnosti; No. 8, 82-88(Aug 1978). (In Russian). 

Analytical investigations of the thermally stressed state of 
wedge-shaped models subjected to thermal loading are carried out. 
jae De is to justify the possibility of utilizing geometrically 

i models to investigate the thermocyclic life of structural 
elements with thermal stress concentrators. The ranges and optimal 
boundaries of variation of temperatures and formal stresses in the 
edge — are shown while varying the geometric parameters of 
the model under unchangeable thermal effect conditions. Quantita- 
tive data are presented for specific useful methods of controlling the 
— stressed state of the wedge edge when solving modeling 
problems. 


36295 Investigation of the damping capacity of turbine blades 
shrouded in pairs depending on the shroud plate joining conditions. 
Matveev, V.V.; Tokar, I.G.; Gorodetskii, $.S.; Roitman, A.B. (Acad 
of Sci of the Ukr SSR, Kiev Inst of Probl of Strength of Mater). 
Probl. Prochnosti; No. 8, 93-97(Aug 1978). (In Russian). 

The vibration stresses and damping capacity of turbine blades 
shrouded in in an aircraft gas turbine engine are investigated 
po oo pat It is shown that the level of vibration stresses and 

cael capacity under the conditions of resonance vibrations de- 
substantially on shroud plate joining conditions. 


36296 Evaluation of aerodynamic damping of turbine blade vibra- 
tions taking account of cascade pitch, stagger angle, and blade curva- 
ture. Balalaev, V.A. (Acad of Sci of the Ukr SSR, Kiev Inst of Probl 
of Strength of Mater). Probl. Prochnosti; No. 8, 98-103(Aug 1978). (In 
Russian). 

An analytical relation is obtained reflecting qualitatively the 
effect of different factors (cascade pitch, stagger angle, blade curva- 
ture, phase shift, Strouhal’s number) on the value of aerodynamic 
damping. A simplified model of flow past a turbine cascade of 
c i irfoils performing transverse vibrations is used for this 
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purpose. Based on the results of experiments, the above relation is 
corrected. As a result, a criterion for the evaluation of aerodynamic 
damping for different combinations of the parameters of the turbine 
cascade and of the flow-past is obtained. In particular, a criterion 
indicating which combination of determining parameters results in 
zero damping is presented 


36297 Graphic and analytic method of determination of static 
pressures in gas exhaust channels of Gavrilov, E.I. 
(Moscow Power Eng Inst, USSR). Teploenergetika (Moscow); No. 8, 
54-57(Aug 1978). (In Russian). 

A form-parameter is proposed for gas exhaust channels of 
chimneys of any geometry, reflecting their aerodynamic qualities. 
Use of this form- eter permits comparisons to be made between 
chambers with different geometry of the gas outlet shaft and a more 
expedient selection of their optimal geometry. It simplifies the plot- 
ting of the diagram of static pressures and makes it easier to analyze 
the operation of the pipe following a change in the load on the 
related equipment. 


36298 Investigation of deposits formed during complexing treat- 
ment of feedwater. Glebov, V.P.; Eskin, N.B.; Zusman, V.M.; Tara- 
tura, V.A.; Yalova, A.Ya.; Kuz’micheva, L.V. (Moscow Branch of 
the Cent Sci Res, Plann and Des Boiler and Turbine Inst, USSR). 
Teploenergetika (Moscow); No. 8, 66-69(Aug 1978). (In Russian). 
An experimental investigation of heat resistance and heat 
conductivity of the deposits formed during different periods of boiler 
operation was carried out at the No. 2 power unit of Kostroma state 
district power station where complexing treatment of feedwater had 
been applied for six years. Tube sections cut out from waterwalls of 
the lower radiant section of a TGMP-114 boiler were investigated 
visually and with the aid of a microscope (500 * magnification). Two 
layers were observed: the outer, loose layer, which can be easily 
removed, and the internal, firmly adhering layer, which cannot be 
mechanically. Chemical purging is requires to remove it. 


36299 Investigation of steam discharge through a single annular 
slot. Deich, M.E.; Sapunov, O.G.; Shanin, V.K.; Sabri, T.I. 
(Moscow Power Eng Inst, USSR). Teploenergetika (Moscow); No. 8, 
75-77(Aug 1978). (In Russian). 

Results of an experimental investigation of the main discharge 
characteristics of a single annular slot are presented. The investiga- 
tions were carried out for the superheated and wet steam, with 
displacement of the flange of the annular slot with respect to the 
protrusion. 


36300 Requirements to be met by fuel burning devices, methods 
to implement them, and energy efficiency indices. Lyubchik, G.N. 
(Kiev Polytech Inst, Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Energ.; 
No. 8, 65-70(Aug 1978). (In Russian). 

A classification of requirements to be met by fuel burning 
devices is considered. They are defined by the operating conditions, 
thermal efficiency indices, maintenance, layout, and technological 
peculiarities of their use. Specific characteristics of realization of 
these requirements are shown and methods of an overall evaluation 
of their effect are considered. A system of evaluation of energy 
indices of fuel burning devices for industrial and power generating 
p is proposed. An analysis of energy losses under different 
conditions of utilization of fuel burning devices is given. 


36301 Principal design and construction solutions for Kansk- 
Achinsk lignite-fired boiler p-67 for 800 MW power plant units. 
Sotnikov, I.A.; Okerblom, Yu.I.; Itman, D.L.; Kharkin, Yu.A.; Mar- 
shak, Yu.L. (Podol’sk Mach Plant im. Ordzhonikidze, USSR). Te- 
ploenergetika (Moscow); No. 8, 2-8(Aug 1978). (In Russian). 

The technical project of a P-67 boiler for the Berozovo state 
district power station with gastight walls constructed of finned tubes 
is described. The Berozovo station, the construction of which is to 
begin shortly, is to have the capacity of 6400 MW and will be 
equipped with eight 800 MW units. The boiler P-67 is designed for a 
steam output of 2650 t/h. The Berozovo lignite has the moisture 
content of 33%, ash content of 4.7% and the combustion heat of 
15,633 kJ/kg. It has a tangential square-section femae, multiple-tier 
position of burners, air pooianian to 300°C, direct p.f. injection into 
the furnace, pipe drying by flue gases. The furnace chamber size is 
23080 23080 mm, 32 tangential burners are placed in four tiers. The 
chamber is 60 m high. 


36302 Improvement of the efficacy of operation of the P-67 boiler 
in an 800 MW power plant unit. Apatovskii, L.E.; Lipets, A.U.; 
Mochan, S.I.; Sotnikov, I.A.; Shvartsman, S.Ya.; Sheptun, VI. 
(Podol'’sk Mach Plant im. Ordzhonikide, USSR). Teploenergetika 
(Moscow); No. 8, 14-17(Aug 1978). (In Russian). 

Results of project studies of the application of a scheme with 
supply of air, in excess of that necessary for combustion, to the boiler 
air heater, to lower the temperature of waste gases, and with 
utilization of the temperature of the heated excess air outside the 
boiler, are presented. It is shown that the application of the proposed 
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scheme improves substantially the performance of the boiler and of 
the power unit as a whole. 


36303 Investigation of aerodynamics of furnace arrangements on 

ic models. Motin, G.1.; Shrader, I.L.; Shrader, A.L. (Moscow 
Branch of the Cent Sci Res, Plann and Des Boiler and Turbine Inst, 
USSR). Teploenergetika (Moscow); No. 8, 17-21(Aug 1978). (In Rus- 


sian). 

A method of hydraulic modeling utilizing movie and still 
photography and the results of an inv tion of aerodynamics of 
the boiler furnace P-67 or 800 MW boiler units at the Berozovo 
power plant are presented. Satisfactory results have been obtained 
and the method is recommended for wider use. 


36304 Further development of control systems for high-capacity 
boiler units, Mironov, V.D.; Naumov, A.V.; Safronnikov, S.A.; 
Shal’man, M.P.; Iordan, G.G.; Kozlov, M.G.; ” Pevzner, VV. (All- 
Union Inst of Heat Eng, USSR). Teploenergetika (Moscow); No. 7, 2- 
4(Jul 1978). (In Russian). 

The search for improved boiler unit control systems is de- 
carne The centralized computerized control 

ters with limited reliability do not Possess requi 
ity. new concept based on the so-called “distributed control” 

es predominant use of digital methods of data processing 
with simultaneous division of the total computing capacity between 
several devices with the possibility of territorial decen' of 
the computational capacities. These control systems can be designed 
on the basis of large-scale integrated circuits, microprocessors, data 
storage devices, etc. 


36305 Decentralized boiler unit control system 
ess computers. Kvasha, N.V.; Zhuravel, A.M.; 
Lenov, N.N.; Korolev, N. A; Moskovskii, A. N.; 
Volkov, B.A. "(Cent Sci Res, Plann and Des Boiler and 
USSR). Teploenergetika (Moscow); No. 7, 4-7(Jul 1978). — 

The structure of a decentralized control system for a 
capacity power unit is proposed. It is based on the use 
process control computers as devices to control functional ; 
equipment. Utilization of this structure makes it possible to 
considerably the functional possibilities of the control 
improve the reliability of the collection and eager tation of data, 
minimize expenditure for the apparatus. proposed control 
system may be realized with serially produced technical means 
manufactured by Soviet industry. 


36306 Investigation of the capacity control system for a power 
unit with a straight-through boiler. Davydov, N.I.; Aleksandrova, 
N.D.; Gorbanenko, N.A.; Gulyaeva, T.A.; Melamed, A.D.; Pash- 
kov, N.V.; Filat’eva, R.I. (All-Union Inst of Heat Eng, USSR). 
Teploenergetika (Moscow); No. 7, 8-13(Jul 1978). (In Russian). 

Theoretical problems of oe it of a capacity ——_ 
for a power unit operating in a system of capacity excess control are 
considered. Recommendations are given on the selection of optimal 
adjustments of circuit elements. 


36307 300 MW power unit load control system with steam 
sure optimization. Shapiro, V.I.; Tseitlin, R.A.; Zima, B.E. (All- 
Union State Cent Sci Res Inst of Integr Autom, USSR). Teploenerge- 
tika (Moscow); No. 7, 14-19(Jul 1978). (In Russian). 

A system of control of the power unit load with 
of the pressure of superheated steam is described. Information on the 
development, adjustment, and testing of the is presented. 
Some ways of improving the system are considered. 


36308 Effect of emergency 
power unit 


signaling devices on reliability of 

technological protection. Zbyrko, M.D.; Ratushnyi, M.I. 

(Kiev Autom Inst, Ukr, SSR). Teploenergetika (Moscow); No. 7, 19- 
21(Jul 1978). (In Russian). 

Mathematical expressions are presented permitting quantita- 


tive evaluation of the probability of 4 le operation and ab- 
sence of false operation of the technological protection arrangement 
of power units. The latter have been adjusted for operation in 
accordance with the "AND” and “two out of three” schemes for the 
reshaping of their structures during the maintenance period. The 
above-mentioned mathematical expressions also allow the reliability 
of the emergency signaling devices to be taken into account. 


36309 Improvement of starting conditions for steam turbine 
power units with intermediate superheating. Madoyan, A.A.; Ve- 
dyaev, V.A.; Arakelyan, E.K.; Levchenko, B.L.; Kobzarenko, L.N.; 
Pashchenko, V.V.; Golovko, V.V.; Mikhailov, A.A.; Tkachuk, 
A.G.; Barabanov, E.L.; Smokov, T.I.; Zelenskii, E.F. (South All- 
Union Inst of Heat Eng, USSR). Teploenergetika (Moscow); No. 7, 37- 
41(Jul 1978). (in Russian). 

Results of an investigation of the method of —- a@ power 
unit with intermediate superheating are presented. This method 
makes it possible to combine the warning-up of steamlines of inter- 
mediate oo epee with acceleration, synchronization, and partial 
loading of a turbogenerator by passing steam through the high- 
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pressure cylinder, the last stages of the medium-pressure cylinder, 
and the low-pressure cylinder. 


36310 Swirler-type boiler. Krasil‘nikov, Yu.M. Teploenergetika 
(Moscow); No. 7, 48-50(Jul 1978). (In Russian). 

The process of steam generation in a swirler-type boiler with 
volumetric boiling is considered. An ximate method of calcula- 
tion of its output rate is given. Expressions for the determination of 
the velocities of floating-up of gas bubbles of a spherical shape in an 
ideal swirling fluid are obtained. 


Investigation of self-oscillations in the gravitational 

mixing preheaters for the K-300-240 turbine made by 

Metal Works. Efimochkin, G.I. (All-Union Inst of Heat 
Eng, USSR). Teploenergetika (Moscow); No. 7, 58-61(Jul 1978). (in 
Russian). 


Results of an investigation of self-oscillations in the gravita- 
Ce es Oe ee 1 
and No. 2 installed on the K-300-240 turbine at the 
district power plant are presented. Recommendations on detuning 
from self-oscillations are also given. 


36312 Calculation of vibration of of turbine units. 
Tokar, I.Ya.; Manzhai, V.P. (Ukr Corresp Polytech Inst, Ukr SSR). 
Izv. Vyssh. Uchebn. Zaved., Energ.; No. 7, 131-135(Jul 1978). (in 
Russian). 

Elimination of vibrations of the pipe discharging steam from 
the turbine intermediate superheating line is connected with the 
determination of: the nonstationary steam parameters flowing in the 
pipeline; the dynamic forces conditioned by the flow of steam; and 
the amplitudes of the forced vibrations of the pipeline. A method is 
proposed for solving these problems. Numerical results obtained for 
the steam discharge pipe of the intermediate superheating line of the 
K-300-240 turbine at the No. 2 Krivoy Rog heat-and-power plant 
and a comparison of these results with experiments are presented. 


36313 Design of subsonic mg! — of 

shape. Boiko, A.V.; Kozhevnikov, S.N. (Khar’kov Polytec 

Ukr, SSR). Teploenergetika (Moscow); No. 7, 55-57(Jul 1978). man 
Russian). 

A method of profiling subsonic turbine airfoils is presented. It 
is based on the principles of nonlinear programming. This method 
makes it possible to design an optimal (from the point of view of 
minimum aerodynamic losses) air foil for a cascade with set geomet- 
rical characteristics, ensuring the rated output flow parameters and 
satisfying strength requirements. 


36314 Equivalent parameters of turbogenerator rotors. 
Vazhnov, A.I.; Sukhanov, V.V. (Leningrad Polytech Inst, USSR). 
Izv. Vyssh. Uchebn. Zaved., Elektromekh.; No. 7, 776-784(Jul 1978). 
(In Russian). 

A method of equivalent modeling of a turbogenerator rotor 
with a real geometry of the tooth zone by a homogeneous rotor 
whose electrical and magnetic properties are constant in the tangen- 
tial direction is considered. Analytical expressions are derived for 
the determination of the equivalent values. An example of calcula- 


tion for the rotor of a high-capacity turbogenerator is presented. 


36315 Effect of the meridional clearance between the casing and 
rotor blades on efficiency of radial-axial and diagonal turbines. Sher- 
styuk, A.N.; Chizhov, V.V. (Moscow Inst of Chem Mach Build, 
USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 7, 61-65(Jul 1978). (in 
Russian). 
A new model of flow in the meridional gap between the 
casing and the rotor blades is proposed. On its basis, a method of 
calculation of losses in the gap is worked out. It permits not only 
determination of the magnitude of the losses depending on the 
magnitude of the gap but also distribution of the losses along the 
meridional circumference. A good conveyence between the experi- 
mental and calculated data on the effect of the clearance on turbine 
efficiency is shown. 


36316 Some features of fatigue resistance of cast heat-resistant 
alloys. Zhukov, N.D. Probl. Prochnosti; No. 7, 25-30 1978). (in 
Russian). 

Results of investigation of = Galop strength of nickel-based 
ZhS-type alloys with equiaxial and directed structures, within the 
temperature range of 20-1100°C, are presented. It is shown that 
characteristic features of fatigue resistance of these alioys, with large 
grains and a rough dendrite structure, are: low poe of the endur- 
ance limit at room and moderate (up to 400°C) an 
increase in the endurance limit by a factor of is 320% with an 
increase in temperature up to 900$degree$C, and an increase in the 
endurance limit when the method of directed crystallization is used. 
These features are due to the structure and physical and mechanical 
properties of cast alloys and their phase components. The alloys in 
question are used in the manufacture of cooled gas turbine blades. 
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36317 Kinetic equations of fracture in complex programs of 
loading. Getsov, L.B. Probl. Prochnosti; No. 7, 31-42(Jul 1978). 
Kussian). 

Kinetic deformation-type equations are proposed, permitting 
determination of the conditions of fracture in arbitrary programs of 
oe aiiiivons invents It is shown that the results of tests, carried out 

it investigators under the conditions of different programs 
| loading, may be correctly described within the framework of 
particular cases of the proposed — equation of fracture. Appli- 
cation to heat-resisting materials used in turbine engineering is 
mentioned. 


Modification work of Kyushu Electric Power Company's 
eee te 3 Se ee a eee Te 
Komeno, ; Shiga, K.; Hashimoto, T. Kawasaki Giho; 
No. 67, Sse 1978)" (In Japanese). 

The Shinkokura No. 2 Boiler, the first once-through Benson 
boiler in Japan, is at work in the 156,000 kW unit of the Kyushu 
Electric Power Company. It was modified for LNG (Liquefied 
Natural Gas) firing system during KHI's annual inspection in 1977. 
For modification of the boiler for the LNG firing system, not only 
the coordination with the established system, but also the prevention 
of leaks and consequent LNG explosion hazards had to be consid- 
ered. Furthermore, the user’s request that NO/sub x/ emission levels 
be reduced to an absolute minimum had to be accommodated. As the 
result of test operations, the reliability and security of modified LNG 
firing system was provided and the emission of NO/sub x/ was far 
lower than the values specified by the user. The testing was complet- 
ed in October 1977 and commercial operation has continued since. 
The test results are presented. 


es ty Comparing operation of gastight boiler, bkz-420-140ngm, 

under supercharging and balanced draft conditions. Bulkin, Yu.P.; 
Shchetkin, V.S. (All-Union Power Plant Equip Prod Assoc "Soyuz- 
techenergo”, USSR). Teploenergetika (Moscow); No. 6, 29-32(Jun 
1978). (In Russian). 

Results of tests of a prototype gastight boiler manufactured 

by the Barnaul Boiler Works, under supercharging and rarefaction 
conditions, are presented. A comparative analysis of heat losses with 
exhaust gases, heat consumption for the production of electric power 
for the ty own needs, and “gross” and “net” efficiencies are 
presented. The effect of iuaion on on the economic efficiency of 
boiler operation is shown. 
36320 Back-pressure turbine sets in heat-electric stations. High- 
speed geared turbosets or direct-drive units. Fischer, T. (Kraftwerk 
Union A.G., Erlangen (Germany, F.R.)). Fernwaerme Int.; 7: No. 2, 
34-39(May 1978). (In German). 

On the basis of specified design parameters the article com- 
pares current geared turbosets with direct-coupled units. The eco- 
nomic limit for high-speed and direct-drive heat-electric turbosets, 
taking into account the cost of construction is discussed. 


36321 eee 8 eS S ete gnaty wy Steaks 
network perturbations. ; Comel, E.; Invernizzi, A. (Ente 
Naz per |’Energ Elettr, italy), Energ. Elettr.; 55: No. 5, 239- 
247(May 1978). 

This paper discusses the shaft torques caused by network 
disturbances on the shafting of a turbine-generator set. The attention 
has been directed to examine the effects brought about by high-speed 
panes subsequent to a line fault cleared by line circuit-breaker 

g. The situation has been considered of the transmission of 
power , Ban a generation zone (with nuclear power stations of very 
igh power) to a load area over two UHV transmission lines, a 
condition which might occur in the future and where the problem of 
torsional vibrations is made worse by the values that can be expected 
for the main characteristics of future nuclear machines with high 
unit power. The dependence of the torsional stresses on various 
factors, typical of the problem of high-speed recl , has been 
investigated by means of a suitable digital program. The resultin 
torsional torques are seen to be, in the most severe cases, muc 
higher than those caused by a three-phase terminal short-circuit. 
Possible measures for overcoming this problem are es suggested. 


Adaptability of turbine blades. Fridman, L.I.; Pimakhina, 
L.P. (Kuibyshev Aviat Inst, USSR). Prodi. Proce No. 5, 7- 
11(May 1978). (In Russian). 

Based on Melan’s variational theorem, the lower boundary of 
the field of loads, within which permissible combinations of me- 
chanical and thermal loads are concentrated, is plotted. As a result of 
the linearity of the state of stress, this boundary consists of straight 
lines. In the first “oro a region is accepted as the field of 

ible loads. It is obtained from intersection of two zones 

iting the field of permissible loads for two points on the blade. At 
one of them mechanical loads are maximal, and at the other--thermal 
loads. In subsequent approximations, the boundary is refined. A 
program for computer-aided calculation is set up. It is shown that to 
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determine the field of permissible loads, one or two approximations 
are sufficient. 


36323 Assessment of the condition of anti-friction bearings in a 
power station by means of the SPM method. Baumgartner, K. 
(Kraftwerk Aschaffenburg (Germany, F.R.)). Maschinenschaden; §1: 
No. 6, 221-225(1978). (In ). 
The author describes the monitoring of anti-friction i 

in a power station with the machines running, which is carried out in 
accordance with the shock-pulse measuring method, as well as the 
experience so obtained. The measuring results permit conclusions as 
to the actual condition of anti-friction bearings. In addition, they 
allow their continuous monitoring. Imminent failures can be detect- 
ed in time and corrective action can be taken before serious bearing 
or unit damage occurs. The system is explained and the practice of 
bearing monitoring is described. Finally, measuring values are com- 
pared with existing bearing conditions and the economic aspect of 
scheduled bearing replacements is discussed. 


36324 Method of determination of internal boundary conditions 
of heat exchange in cooled gas turbine blades. Galkin, M.N.; Boiko, 
A.N.; Kharin, A.A. (Moscow Aviat Technol Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Mashinostr.; No. 8, 77-82(1978). (In Russian). 

A method of diagnosis of the system of internal through-flow 
cooling of turbine blades is described. It consists in determination of 
the values of local heat fluxes through the thickness of the metal 
crust solidified on the outer surface of the blade when air is blown 
through it from within in a melt of pure crystallizing zinc. Results of 
tests relating to the investigation of the local heat transfer in smooth 
steel pipes are presented. 


36325 Hydraulic lift in segmental bearings. Kostarev, V.V.; 
Alekseev, V.N.; Varentsova, N.A.; Skripin, Yu.P. (Cent Sci Res, 
Plann and Des Boiler and Turb Inst, USSR). Energ hi oenie; 
No. 6, 32-34(1978). (In Russian). 

Results of tests of hydraulic lifts of different designs in the 
segmental bearing of a high-capacity steam turbine are presented. 
The tests show that the rest friction coefficient in segmental bearings 
without a rotor hydraulic lift attains the figure of 0.47, which is 
apparently one of the main causes of their intensified wear under 
starting conditions. To facilitate the work of the bearings under 
starting conditions, it is most advantageous to utilize multichamber 
schemes of rotor hydraulic lifts. 


36326 Typical tensometric device to measure axial forces in 
steam turbine tests. Gil’man, E.S.; Kortenko, V.V.; Suris, P.L. 
Energ hi t oenie; No. 6, 36-38(1978). (In Russian). 

The design of tensometric measurement rings with blocks 
inserted into thrust bearings to determine axial forces is described. 
Problems of selection of optimal dimensions of the elastic element 
for a measurement ring are likewise considered. Results of develop- 
ment of a strain measurement scheme having low sensitivity regard- 
ing the displacement of the point of application of a load on the 
elastic element are presented. 


36327 Parameters of maximum loadings of sliding thrust bear- 
ings. Ablamskii, V.A.; Yampol’skii, S.L. (Poltava Turbomech Plant, 
Ukr SSR). Energomashinostroenie; No. 6, 45(1978). (In Russian). 

Data on limit loadings are presented, depending on similarity 
parameters (criteria), in accordance with the results of tests of sliding 
support bearings. The proposed relations may be utilized in the 
practice of designing and operating turbomachinery. 


36328 Process for temperature treatment of components made of 
heat resisting materials. Helm, S.; Leven, P. (to Maschinenfabrik 
Augsburg-Nuernberg (M.A.N.) A.G., Muenchen (Germany, F.R.); 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,620,197/A/. 17 Nov 1977. 13p. (In German). 

The process makes possible the optimum tempering of the 
thermally and mechanically most highly stressed components, such 
as gas turbine blades, by heat treatment at very high temperatures. 
The granular structure of such materials is affected favorably at 
temperatures near the melting point regarding the life expectancy by 
the formation of coarse grains. The danger of change of shape of the 
parts which were made to final dimensions and are then brought 
near to melting, is removed. This provides for the surrounding of the 
a during tempering by a skin which surrounds the piece 
closely and at whose melting temperature it has the required 
strength. The material of this skin is applied in the form of an easily 
evaporated chemical compound on to the workpiece to be covered, 
so that the skin can form at the treatment temperature. It is a 
precondition for applying the process that the work is carried out 
where there is no force of gravity, i.e. in outer space. When applying 
the so called CVD process (for applying the skin) the expansion 
curve of the skin material is matched to that of the workpiece 
material. By suitable pressure during sintering, the volumetric 
change due to change of the porosity is made equal to the volumet- 
ric change of the basic mass of metal. If the sintering process was not 
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carried out under vacuum, a skin permeable to bo must it the 
escape of the content of sintered pores oe dys ting inside the skin. 
The process is suitable for parts, particularly turbine blades, which 
were manufactured from nickel-based alloys by sintering techniques. 


36329 Gas turbine plant. Kronogaard, S.O. (to United Turbine 
AB and Co., Kommanditbolag, Malmoe (Sweden); Deutsches Paten- 
tamt, Muenchen (Germany, F.R.)). German(FRG) Patent 2,559,172/ 
A/. 14 Jul 1977. 39p. (In German). 

A system of turbine rotors and compressors is described 
where two opposing shafts each carry a turbine rotor and a com; 
sor. The second turbine rotor has one or several combustion cham- 
bers, the combustion gas of which is led to the first turbine with a 
high temperature. For this reason, the first turbine is made of a 
ceramic material. 

36330 Das thermische Verhalten von Dampfturbinen. (Thermal 
behavior of steam turbines), Essen, Germany, F.R.; VGB-Dampf- 
technik (1977). 122p. (In German). 

While stationary loads on steam turbines are largely depend- 
ent on their design, there are further instationary loads during 
operation of the turboset. The article deals with the occurence of 
thermal loads due to calculated temperature distributions. Informa- 
tion is given on the assessment of component loads in order to 
determine the overall load, including the temperature level, and on 
its consequences. Furthermore, it is shown how changes in heat flux 
into components in different modes of operation affect start-up and 
load changes, and how they can be influenced in order to guarantee 
optimum turbine operation during start-up and load changes. 


Technische Richtlinie fuer Ueberwachungs-, Sicherheits- 
und Schutzeinrichtungen an Dampfturbinenanlagen. (Technical guide- 
lines for control, safety and safeguard equipment of steam turbines). 
Essen, Germany, F.R.; VGB-Dampftechnik (1977). 97p. (In 
German). 

Control, safety and safeguard equipment for rotational speed, 
steam quality, load changes, and turbine casings with oil and control 
fluid supply are described as well as their functioning during normal 
operation and in case of load variations. 


36332 VGB-Richtlinie. Rohre fuer Kondensatoren und andere 
Waermeaustauscher. T. A. Kupferlegierungen. (VGB guideline. Tubes 
for condensers and other types of heat exchangers. Pt. A. Copper 
alloys). Essen, Germany, F.R.; VGB-Dampftecnik (1977). Sip. (In 
German). 

This guideline is intended for operators of thermal power 
plants. It gives practical hints concerning the tubing of condensers 
and other kinds of heat exchanger in order to help avoid distur- 
bances and damage. For a better understanding and assessment of 
damage, this new edition gives detailed explanations and hints in the 
form of photographs of typical cases of damage. 


36333 Full scale tests and thermal design correlation for coiled 
once-through steam generators. Campolunghi, F.; Cumo, M.; Ferrari, 
G.; Palazzi, G. (C.N.E.N., Rome, Italy). AIChE Symp. Ser.; 73: No. 
164, 215-227(1977). (CONF-760816—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

Full scale heat transfer tests have been performed in a coiled 
once-through steam generating tube (d/sub tube/ = 0.0155 m, D/ 
sub coil/ = 0.836 m), with subcooled water at inlet and superheated 
steam at outlet. Pressure (p) ranges from 80 to 170 bar, specific mass 
flowrate (G) from 1000 to 2500 kg/m?s, surface heat flux (q”) from 
10 to 30 x 10* W/m? q”/G ratios have been kept almost constant, 
close to a typical value for LMFBR’s steam generators: q”/G = 0.13 
kJ/kg. It has been deduced that for q”/G < 0.13 kJ/kg no DNB 
occurs. Thus designers may consider a boiling length extended up to 
100% quality. Along this length (an important one of steam gener- 
ators) a mean boiling heat transfer coefficient is suggested: anti h/sub 
b/ = 11.226 q’’® &e® 8 /sub p/ (W/m”C) within a +-30% error 
margin. Internal and external side heat transfer coefficients, in the 
superheated steam region of the coil, may differ up to 100% and 
more. 


36334 Device for temporary increase of output of a gas turbine 
plant in a combined power station. Mascarello, J.; Roudier, R. (to 
Electricite de France, 75 - Pars. Service National; Deutsches Paten- 
tamt, Muenchen (Germany, F.R.)). German(FRG) Patent 2,242,301/ 
B/. 2 Dec 1976. 4p. (In German). 

The patent specification is concerned with providing a re- 
serve output to cover peak load in a combined power station with 
steam turbines and a gas turbine plant, without extra investment. It 
succeeds in saving investment and maintenance costs by the double 
use of the steam raising plant. It has to supply starting steam until 
sufficient steam is generated continuously in the recovery boiler 


heated with gas turbine waste gas. At this point, the starting boiler 


can be shut down until the next start, or as suggested here, can be 
started in good time before the next peak load period. In practice, 
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the output of a gas turbine can be increased from 65 MW to 80 MW 
(by 23%) or the power station output by 5% (from 400 to 420 MW). 
The efficiency only dropped from 38.4 to 34.8% in this process. 80 
tonnes of steam/hour at 30 bar and 300°C were injected into the gas 
turbine. 


36335 Gas turbine. McLean, A.F. (to Ford-Werke A.G., Koeln 
(Germany, F.R.); Deutsches Patentamt, Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,516,654/A/. 30 Oct 1975. 6p. (In 
German). 

The waste gases of this gas turbine plant should only contain 
a small quantity of nitrogen, due to mainly flameless combustion. 
The plant consisting of a turbine with a coupled compressor, heat 
exchanger, combustion chamber and a catalytic afterburner is only 
operated with the combustion chamber ignited in the preheating 
period and at high load. In normal operation this combustion cham- 
ber is out and the fuel which is still fed in passes through, together 
with the compressed air heated in the heat exchanger; expands in the 
turbine and only burns in the subsequent catalytic combustion cham- 
ber. The compressed air on its way to the first combustion chamber 
is heated by the heat developed (in the catalytic combustion cham- 
ber) and the remaining heat from the turbine as primary medium. 
The fuel taken to the first combustion chamber, which can be 
controlled in quantity, can be ignited there at any time and can be 
burnt before the turbine. Operation between open and catalytic 
combustion cycle can be mixed and can optimise the generation of 
naxious gases in the waste gas. As a variant, with the same arrange- 
ment otherwise, two turbines with the working gas flowing through 
them in succession can be considered, where one turbine drives only 
the compressor and the other one only the working engine, a 
generator or a vehicle. 


36336 Process and equipment for the speed regulation of a closed 
gas turbine plant containing a working medium. Bammert, K.; Krey, 
G.; Krapp, R. (to GHH Gutehoffnungshuette Sterkrade A.G., Ober- 
hausen (Germany, F.R.); Deutsches Patentamt, Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,403,344/A/. 7 Aug 1975. 23p. 
(In German). 

The new 3 point controller is to stabilize the speed of a gas 
turbine with varying load. The working medium, e.g. air, helium, 
CO, in the closed gas turbine plant passes first through a low 
pressure compressor and a high pressure compressor with a pre- 
cooler, is then preheated in a heat exchanger, expands giving up its 
energy in the gas turbine and returns via a counter flow heat 
exchanger, to the first cooler. The turbine with part of the com- 
pressed working medium can be by-passed via a by-pass line with 
connections before the heat exchanger and after the turbine, and 
with a valve which can be adjusted by the controller, and thus the 
turbine speed and output can be adjusted. Apart from the signals for 
actual and reference speed obtained from measurement current trans- 
formers, signals are switched for use as auxiliary parameters in the 
controller in the well known way, which correspond to the pres- 
sures before and after the group of compressors. The two speed 
control signals are processed in the first part of the regulator in an 
integrator and the two pressure signals are processed in the second 
part of the regulator. The output signals of both these parts of the 
controller are amplified in the third part of the controller and effect 
the control of the valve setting ofr the by-pass and therefore the 
machine output. 


36337 Steam turbine process with organic media. Rajakovics, G. 
(to Boehler und Co. A.G., Vienna (Austria); Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,419,688/A/. 7 
Aug 1975. 10p. (In German). 

In a multistage turbine, the available temperature drop is used 
in small steps with a high degree of efficiency. Each turbiue stage 
has wet steam of such a degreee of saturation introduced into it that 
it becomes saturated in doing work in this stage. At the beginning of 
the next stage the saturated steam is ‘damped’ to the required amount 
by mixing liquid diphenyl, and the operation is repeated. There is an 
overall cascade effect, where, in a steam path there is flow through 
the multistage turbine and in a ‘liquid path’ there is flow through a 
series of mixing condensers and pressurising pumps in the opposite 
direction. At the end of the liquid path the diphenyl enters a boiler 
or a heat exchanger, where it is evaporated into wet vapour. Apart 
from steam or a liquid heating medium, the heat exchanger can also 
be heated with the working medium of an energy conversion proc- 
ess, e.g. with sodium vapour. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 36639, 36640, 36924, 36927, 36928 


36338 (DOE/ET—0076, pp 17p, App.B Paper 2) Cogeneration 
power stations on fossil fuel. Popov, S.; Shtil’man, G. Feb 1979. 

In Report of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 
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and Technical Cooperation in the Field of Thermal Power Plant 
heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

The equipment for and operation of fossil-fueled steam power 
cycle heat-and-power plants, which are widely used in the USSR, 
are discussed. (cL) 


36339 Utilization of the condensing capacity of heat-and-power 
plants in unified power systems during non-heating seasons. Gitman, 
M.L.; Levin, L.L; Volkova, E.A. (All-Union Sci Res and Plann Inst 
of Power Eng Ind, USSR). Teploenergetika (Moscow); No. 8, 58- 
62(Aug 1978). (In Russian). 

Changes in the demand with regard to the utilization of the 
condensing capacity of heat-and-power plants plants during non- 
heating seasons along with the development of the energy industry 
in the USSR are considered. It is shown that it is necessary to 
differentiate between these demands with respect to different types 
of turbines at heat-and-power plants, their dependence on the struc- 
ture of the equipment introduced at the heat-and-power plants, and 
their effect on the selection of the main parameters and thermal 
diagrams of heat-and-power plants. The recommended load and 
utilization values of heat-and-power plants the off-season are pzesent- 
ed for different turbine types in different unified power systems. 


36340 CHP experience in Skultuna. Heden, F. Diesel Eng.; 74: 
No. 799, 229-231(Win 1978). 

From Total Energy Seminar; Manchester, England (Sep 
1978). 


A combined heat and power plant of 12 MW(e) plus 11 
MW(th) capacity was commissioned in Skultuna, Sweden in 1975. 
The design, specifications, construction, environmental constraints, 
operation, and economics of this plant are discussed. 


36341 Improved system for using waste heat and process for its 
manufacture and installation. Fallon, J.J. Jr.; Blair, J.B.; Phelps, 
D.R.; Cabeen, R.P. III. (to Deutsches Patentamt, Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,657,036/A/. 30 Jun 1977. 36p. 
(In German). 

The system is used for recovering waste heat, particularly 
from flue gases at high temperatures from boiler plant, and for its use 
for preheating combustion air for the same boiler plant. A first heat 
exchanger (at about the height of the boiler house roof) receives the 
hot gas as primary medium. A second heat exchanger supplies 
heated combustion air as secondary medium. By using a suitable heat 
carrier, the heat is transmitted from the first to the second heat 
exchanger. A large number of such liquid (including mineral oils) 
which are stable between -40°C and +440°C and their suppliers are 
named. Two blowers for the heat exchanger move the waste gas and 
air media and a circulating pump moves the liquid medium. The 
liquid circuit contains a reservoir with level gauge and having a 
nitrogen feed for gas flushing. Chimney draught and flue gas tem- 
perature are controlled by the alternate opening and closing of a 
throttle valve in the chimney and in the flue gas by-pass. Tempera- 
tures are limited to an upper and a lower value respectively at two 
places, in order to prevent too great stresses in material or condensa- 
tion of waste gases causing corrosion. Maintenance of the plant does 
not adversely affect operation of the boiler. 


36342 Combined wall burner and flame holder for heat recovery 
steam generator. Freeman, J.M. Jr.; Gans, B.E.; Lambiris, S.A.; 
Woodmansee, D.E. (to General Electric Co., Schenectady, NY 
(USA); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,558,701/A/. 8 Jul 1976. 15p. (In German). 

To increase the gas turbine waste gas temperature in a heat 
recovery steam generator, a combustion section formed in the flow 
duct upstream of the steam generating boiler tube section. Many 
wall burners are arranged around the circumference of the flow 
duct, where the axial center line is directed upstream with reference 
to the waste gas flow and is arranged at an angle a with reference to 
a plane at right angles to the waste gas flow. Each wall burner has a 
flame holder arranged inside the flow duct, which has a longitudinal 
trough or gutter. The burners can be operated with oil tailings, 
because the incoming fuel pipes are arranged outside the flow duct 
and are therefore not susceptible to be blocked up. 


ECONOMICS 
REFER ALSO TO CITATION(S) 36268, 36269, 36340, 36749 


36343 (DOE/EIA—0075/11(78)) Cost and quality of fuels for 
electric utility plants. Monthly report, data for November 1978. (De- 
partment of Energy, Washington, DC (USA). Energy Information 
Administration). Apr 1979. 63p. Dep. NTIS, PC A04/MF AO1. 

Electric-generating plants with a total combined capacity of 
25 MW or greater purchased fossil fuels equivalent to 1.52 quadril- 
lion Btu's in November, 99% of which was for steam—electric 
generation. Measured by their total heat content, fossil-fuel pur- 
chases for steam—electric generation were up 2.9% from last month 
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and down 0.7% from November 1977. Deliveries of coal totaled 47.2 
million tons, a decrease of 1.1 million tons below shipments made 
during November 1977. Oil purchases for steam—electric generation 
reached 41.2 million barrels this month, an increase of 1.6 million 
barrels above shipments made in November of last year. Gas deliv- 
eries to ae units totaled 221.4 billion cubic feet (Bcf), up 
2.2 Bcf. The price of coal averaged 115.6 cents per million Btu, a rise 
of 13.7% over the average price of a year ago. The average price of 
all oil delivered to steam plants was 225.6 cents per million Btu, a 
rise of 2.9% compared to November 1977. Steam gas purchases 
averaged 141.1 cents per million Btu, an increase of 4.6% over the 
November 1977 level. Data are tabulated that highlight the relative 
changes in deliveries and prices of fossil fuels for steam—electric 
generation for November 1977 and November 1978. 


36344 Intensity of material assets in the electricity supply indus- 
try when compared with other branches of the economy. Wunderlich, 
G. (Vereinigung Deutscher Elektrizitaetswerke e.V. (VDEW), 
Frankfurt am Main (Germany, F.R.)). Elektrizitaetswirtschaft; 78: No. 
1, 6-15(Jan 1979). (In German). 

The undertaking in public electricity supply require for their 
activities considerably more machines and other material assets than 
nearly all other branches of the economy, and in particular manufac- 
turing industry. This unusual capital requirement, which makes 
correspondingly large demands on financing and on the interest 
payments for basic ca —— and borrowed capital is reflected perforce 
in the annual financial statements of the supply undertakings and can 
easily be derived from the characteristic , eet for asset structure, 

diture structure and capital turnover. By using such character- 
istics the article presents the special material-asset Tntensity of elec- 


tricity supply in comparison with manufacturing industry in particu- 
lar. 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 36557 


FUELS 
REFER ALSO TO CITATION(S) 35722 


36345 Determination of fuel losses in starting a 300 MW monob- 
lock and a reasonable method of covering the variable electric load 
graph at a state district power plant. Prokopenko, A.G.; Stasyuk, 
N.P.; Zhelunitsyn, O.I. (South Reg Power Plant Equip Prod Assoc, 
+ Teploenergetika (Moscow); No. 7, 41-44(Jul 1978). (In Rus- 
sian). 

Results of an experimental determination of fuel losses during 
startups of the monoblock and of a rational method of covering the 
variable electric load graph of the Ladyzhino state district power 
plant are presented. A brief analysis of fuel losses at individual stages 
of the cycle, shutdown--outage--starting, is given. Fuel losses, fuel 
consumption ratios, and a nomogram of rational operation of the 
Ladyzhino power plant are presented. 


36346 Supplemental wood fuel experiment interim report. Grand 
Haven, Mi; Board of Light and Power (1978). 27p. (NP—23638). 

The addition of wood chips to one of two identical stoker- 
feed coal fired boilers each supplying a 10,000 kW turbine generator 
at the J.B. Sims generating station is reported. Observations, opin- 
ions, operating charts, and data accumulated during the period wood 
is used as a Po og fuel are presented. Wood is used as a 
supplemental fi The wood chip supplement started at 5% by 
volume and increased to approximately 35% over a period of several 
weeks. (MHR) 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 35634, 37438, 37440 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 36438, 36925, 37492 


36347 (DOE/ET—0076, pedis 3lp, App.A Paper 6) Meteorologi- 
cal effects of heat and moisture releases from large power stations 
(precipitation modification). Patrinos, A.A.N.; Eissenberg, D.M. (Oak 
Ridge National Laboratory, TN). Feb 1979. 

In Report of the visit of the United States of America 
delegation = | the US-USSR Coordinating Committee on Scientific 
and Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

The US ent of Ener 


y (DOE) has established a 
program called 


ETER Giemnsdeainad Effects of Thermal 
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Energy Releases) to investigate the atmospheric effects of cooling 
towers and ponds. Effects being investigated include drift deposition, 

fog and icing, shadowing, and p go modification. As part of 
this nationwide program, the Ridge National Laboratory 
(ORNL) is ve precipitation modification from large <a 
towers. For that Bene the Bowen Electric 

(Plant Bowen) in orthwest Georgia has been chosen as a Set ite alee. 
This 3,200-MWe coal-fired power plant situated about 40 mi NW of 
the city of Atlanta uses four natural-draft cooling towers and is the 
largest of US power plants having cooling towers as the sole cooling 
method. The ORNL activities which tly include both climato- 
logical and field studies are described. Extensive use has been made 
of the US National Weather Service (NWS) data accumulated over 
several decades in Northwest Georgia. Apart from providing dat 
liminary indications of a effects, ag 
have aided in the general understanding of the climato! 
vicinity of Plant Bowen and have paved the way for the bad on 
currently underway. These field studies, employing a dense network 

of rain gauges and windsets, are to provide the statistical 
data base necessary to estimate the plant's effect (if any) on precipita- 
tion. 


36348 (ANL-Trans—1146, pp 1-15) Concerning the thermal load 
on the atmosphere from power station parks. Fortak, H. 
Mar 1977. Translation of Colloguium on location i 
planning of power stations, Dusseldorf, 1976, Paper I. 

From Colloquium on location problems in the planning of 
power stations; Dusseldorf, F.R. Gentiny (1 Oct 1976). 

In Minister for work, health, and social of the 
North Rhein-Westphalen District: removal of cooling tower heat 
from power stations. A contribution to the discussion of location 
problems in the planning of power stations and power station parks. 

A diagram is developed and described which relates the 
influence of power station clusters to atmospheric phenomena in 
terms of energy, and, to a certain extent, also Speciale. Since, at 
present, no power station clusters exist, no empirical knowledge is 
available about meteorological and climatological effects to - ve ex- 
pected from such clusters, and empirically verified 
dictions of the effects are also not possible. A diagram is shown that 
gives the emitted thermal capacity, the basic emission area for 
natural and anthropogenic thermal sources, and the associated spe- 
cific vertical energy flow. Characteristic values for the thermal 
buoyancy and the associated vertical velocity at tative alti- 
tudes above the emission areas are calculated. Wi 
arrangement of cooling towers over an area, it 
standpoint of environmental protection, it is more favorable to avoid 
clusterings of cooling towers in small areas, and instead of this, to 
aim at a design in which smaller power stations are spread over the 
area. 


36349 (ANL-Trans—1155) Water vapor immissions in the region 
of a conventional thermal power station. Berge, H.; King, E.; Lorenz, 
D. Translated from Fortsch.-Ber. VDI Z. Rethe; 15: No. 6, 128(1975). 
86p. Dep. NTIS, PC A05/MF AO1. 

The effects on cultivated plants of operating thermal power 
plants with cooling towers were studied. The two principal areas of 
interest were the effects of cooling tower plumes on local meteoro- 
logical conditions and hydrogen fluorine emissions from cooling 
towers. The effects of cooling tower plumes on the following 
variables were measured: solar radiation received at soil surface; air 
temperature; humidity; precipitation; leaf-wetting duration; moisture 
in ears of grain; plume configuration; fluorine emissions and fluorine 
content in air, soil, and crops. Results from inv: the area 
within a 650 m radius of the cooling tower complex led bad the 
following conclusions. Direct influences of cooling tower 
on the ground, and hence on the vegetation, SS come : from 
the effect of the shadow of the cooling tower tegen 
within a 500 m circle can amount to 5 to 25%. 
effect is imperceptible. The cooling tower ime, 2 in “y+ ‘tae 
neighborhood, can in addition, occasionally lead to an intensification 
of the precipitation. Reliable quantitative data cannot be lished 
on the basis of the precipitation measurements available. waste 
heat of the power station and probably of the boiler house, in 
particular, leads to an increase of the air temperature on the leeward 
side and to a decrease in the relative humidity; these values are 
dependent upon the exchange conditions. (LCL) 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 35559, 35604, 35618, 35937, 
36318, 36621, 37227, 37438 


36350 Development of procedures for decreasing the NO/sub x/- 
emissions in power plant boilers in the USA, y H.B. (Acurex 
Corp., Mountain View, CA (USA). Energy and Environmental 
Div.). Tech. Mitt; 71: No. 10, 489-493(Oct 1978). (In German). 
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With the present state of technology in the field of NOsub(x) 
reduction, the bs bc boiler manufacturers and operators are in a 
position to achieve emission figures of 65ng NO2/J or 129ng/J with 
subsequent adjustment of gas-and oil-fired plant. With subsequent 
measures for reducing emission existing aa fired boilers with dry 
pack on emission es of 257 to 342 ng/J can be achieved, 
to the type of boiles and variety of coal. With new coal 
potlers with devices for reducing emission installed from the 
aos emission figures of 171 to 214ng/J are possible for sub- 
bituminous coal, while for bituminous coal, because of the increased 
danger of corrosion the limit is higher (257 ng/J). The danger of 
increased corrosion with operation at a low NOsub(x) level is 
troublesome and is being investigated in several long term experi- 
ments. At the moment, the ammonia process is applied only in gas- 
and oil-fired furnaces; further sophistication is required for future 
applications in coal furnaces. 


36351 State of development of NO/sub x/ decreasing measures 
for German power plants. Reidick, H. (Energie- und Verfahrenstech- 
nik G.m.b.H. (EVT), Stuttgart (Germany, F.R.)); Schuster, H. 
(Deutsche Babcock und Wilcox A.G., Oberhausen (Germany, 
F.R.)). Tech. Mitt; 71: No. 10, 493-500(Oct 1978). (In German). 

At the present state of the art in the field of NOsub(x) 
reduction, US boiler producers and users can lower emissions to 
65ng NOsub(x)/a or 129ng/a with a few changes in existing gas- and 
oil-fired boilers. Emission reduction measures in existing coal-fired 
boilers with dry ash removal may help to reach emission values of 
257 to 342 ng/a, depending on the type of boiler and coal. In new 
coal-fired boilers with pre-installed reduction systems, emission 
values of 171 to 214 ng/y are possible in subbituminous coals; the 
limit is higher for bituminous coals due to the higher danger of 
corrosion (257 ng/a). 


36352 State of development and tendencies of the NOsub(x) 
precipitation from power plant flue gases. Rentz, O. (Karlsruhe Univ. 
(TH) (Germany, F.R.). Fakultaet fuer Wirtschaftswissenschaften); 
Huber, W. (Karlsruhe Univ. (TH) (Germany, F.R.). Inst. fuer 
Baugeschichte); Hempelmann, R. Tech. Mitt; 71: No. 10, 500- 
510(Oct 1978). (In Gumad. 
This is a report on the state of development of NO/sub x/ 
precipitation from flue gases in industrial boilers, Byer 4 in 
wer stations. The situation in West Germany, the USA and Japan 
is Outlined first. Then the basic ibilities of NO/sub x/ separation 
are explained using the present NO/sub x/ ae technology, 
—- with simultaneous precipitation of SO2.50. Above all 
apanese process development is classified and 115 plants, particular- 
ly in Japan are listed. A comparative assessment of types of process- 
es which includes, in particular a comparative summary of advan- 
tages and disadvantages of individual classes of processes and a 
comparison of investments and costs, completes the article. 


36353 Optimization of the thermal diagram of an industrial elec- 
tric power producing and technological heat-and-power plant, taking 
account of expenditure to control air pollution. Andryushchenko, 
A.L; Popov, A.I.; Shuparskii, A.I. (Saratov Polytech Inst, USSR). 
Izv. Vyssh. Uchebn. Zaved., Energ.; No. 8, 53-57(Aug 1978). (In 
Russian). 

It is shown that, taking account of the expenditure for the 
protection of atmosphere against pollutants in the scheme of an 
industrial heat and power plant producing electricity and heat for 
technological purposes, it is necessary to employ cooling of flue 
gases from the pyrolysis unit in a waste heat utilizing boiler before 
their discharge into the furnace of the main stream generator. As 
possible methods of adjusting different variants to the same level of 
concentration of pollutants in the air, the following methods are 
suggested: transfer of the heat and power plant to a zone with low 
background pollution of the atmosphere, and modification of the 
degree of purification of gases from sulfurous compounds. 


36354 Application of pulsational smoke meters made by the all- 
- thermal engineering institute in gas and oil-fired boilers. Ivanto- 

A.A. (All-Union Inst of Heat Eng, USSR). Teploenergetika 
p Ras No. 7, 29-32(Jul 1978). (In Russian). 

The experience of industrial operation of highly sensitive 
pulsational smoke meters developed at the All-Union ee: Engi- 
neering Institute is described. The possibilities of their utilization in 
order to improve the quality of fuel combustion in gas and residual 
oil- — boilers are shown. Design features of the device are de- 
scri 


36355 Comparative tests of different methods of determination of 
nitrogen oxide content in flue gases. Shtern, E.N.; Krutiev, V.A.; 
Gordeeva, N.P.; Kioseva, M.E.; Kuznetsova, M.P. (All-Union Inst 
of Heat Eng, USSR). Teploenergetika (Moscow); No. 7, 32-34(Jul 
1978). (In Russian). 

Results of a comparison of different methods of determination 
of the content of nitrogen oxides are presented. These are: three 
chemical, a linear colorimetric, and a Beckman device. These results 
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have been obtained in the course of determination of nitrogen oxide 
contents in artificial mixtures under laboratory conditions, and in 
flue gases on a test setup and in an industrial boiler. It is proposed to 
utilize the chemical method combined with the use of potassium 
iodide and of the Griss reagent as the control method. 


36356 Calibration and checking of instruments for the measure- 

ment of nitrogen oxide concentrations in combustion products. Ti- 

shina, T.A.; Avdeeva, A.A. (Power Eng Inst im. G.M. Krzhizhan- 

ne _ Teploenergetika (Moscow); No. 7, 34-36(Jul 1978). (In 
ussian). 


The purpose of the investigation is to study methodical prob- 
lems of calibration and checking of devices for NO/sub x/ measure- 
ment. Particular attention is paid to the preparation of calibration gas 
mixtures with a set concentration of nitrogen oxides. A method of 
chromatographic determination of the concentration of impurities in 
a gas is developed. To obtain reliable results when working with 
mixtures containing nitrogen oxides, these mixtures have to be based 
on an inert gas (nitrogen, argon). The presence of oxygen in the 
mixtures makes them unreliable. 


36357 Studies on the dry-type NO/sub x/ removal process from 
flue gases. Part II. Takabatake, T.; Ito, H.; Kubo, Y.; Waga, K.; 
Tsugeno, H.; Fukui, J.; Niwa, S.; Matsuo, Y. Kawasaki Giho; No. 67, 
15-210ul 1978). (In Japanese). 

Kyushu Electric Power Company has been developing the 
technology of the dry-type NO/sub x/ removal process for station- 
ary combustion facilities for many years. Through the catalyst 
durability tests for boiler exhaust gases over two years, superior 
catalysts were found that stant up to dirty exhaust gases containing 
such components as SO/sub x/ and dust particles. It was found that 
the dust-free type catalyst, which is pipe- or honeycomb-shaped, was 
durable for dust-containing flue gas from oil or coal burning boilers. 
Thanks to these catalysts, it was possible to design the most eco- 
nomical and stable NO/sub x/ removal process according to the 
properties of gases. This NO/sub x/ removal system for boiler 
exhaust gas as well as catalyst performance are described. 


36358 the operation of counterpressure stacks. Zase- 
datelev, I.B.; Duzick, F.P.; Siskov, IA. (Vsesoyuznyj Nauchno- 
Issledovatel'skij Teplotekhnicheskij Inst., Moscow (USSR)). Arch. 
Energiewirtsch.; 32: No. 6, 453-461(Jun 1978). (In German). 

Ever increasing power plant capacities have raised the re- 
quirements on operational safety and stack life. These requirements 
are met by counterpressure stacks where a static air pressure is 
generated in the gap between concrete shell and lining. An efficient 
way to generate a (natural or forced) counterpressure in the ventilat- 
ed gap of the stacks over the whole range of operational parameters 
= climatic conditions is elaborated on the basis of a characteristic 

igure. 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 36244 


36359 (IKE-K—51-1, pp E.1-E.27) Criteria and methods for site 
selection. Friedrich, R.; Bernard, U. 1977. (In German). 

From Energy policies forum of the Landesregierung; Stutt- 
gart, F.R. Germany (9 May 1977). 


The complexity and lacking acceptance of decisions on sites 
for large-capacity power plants make the introduction of quantita- 
tive methods appear to be desirable. In this paper criteria mainly to 
be considered when pre-selecting a site are enumerated and two 
methods are presented for which EDP-program systems have been 
developed and implemented. 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 36069, 36071, 36074, 36077, 36722 


36360 (CONF-790417—3) Application of basic gas research to 
practical systems. Pace, M.O.; Chan, C.C.; Christophorou, L.G. (Oak 
Ridge National Lab., TN (USA); Tennessee Univ., Knoxville 
a 1978. Contract W-7405-ENG-26. 10p. Dep. NTIS, PC A02/ 


From IEEE transmission and distribution meeting; Atlanta, 
GA, USA (Apr 1979). 

Improved gaseous dielectrics are being designed on the basis 
of knowledge of fundamental electron—molecule interactions. 
Within this program are reported breakdown measurements for four 
binary mixtures (SFe/N2, c-C4Fs/No, 2-CyFs/No, and 2-C,Fe/N2) of 
various proportions for the practical conditions of cylindrical geom- 
etry, surface roughness, contamination by free conducting particles, 
and electrode material composition. Each of these binary mixtures 
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teams together one gas that primarily de-energizes free electrons and 
—) as that removes free electrons from the dielectric by electron 

ent. Under all conditions the binary mixtures containing SFe 
a the worst of the four tested, and this is explained in terms of 
fundamental electron—molecule interaction processes. 


36361 (NP—23665) Fire protection guidelines for plants generat- 
ing, distributing, and using electric power. Part B, Section 4.3, Suppl. 
5. (Brown, Boveri und Cie A.G., Mannheim (Germany, F.R.). 
Arbeitskreis Brandschutz in Anlangen). 1975. 25p. (In German). 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 

The guidelines deals with the planning of fire protection 
measures in transformer and reactance coil systems. It gives informa- 
tion on fire protection in transformers and transformer plants inside 
buildings and in the open air. 


36362 Constructive exactness of the safety data of interconnected 
networks on the basis of statistical data. Farchadzadaeh, E.M. Arch. 
Energiewirtsch.; 32: No. 10, 847-859(Oct 1978). (In German). 
Improvements in the basic operational data of electric net- 
works - failure safety, long service life, vitality, and easy repair - is 
correlated with improvements in the stored statistical data on failure 
proneness and equipment repair. To investigate these data failures 
occurring in the elements of the interconnected network must be 
classified according to certain criteria. Among these are the t of 
equipment, its location, the causes of failure, and the time of failure. 


36363 Tensioner--a new generation of stringing machines for hv 
transmission lines. Betta, W.; Caprara, C. Elettrotecnica; 65: No. 8, 
673-680(Aug 1978). (In Italian). 

The problem of the mechanical stringing of conductors for 
HV transmission lines with machines presently in use is considered. 
Based on the field practice, the limitations of the methods currently 
employed are established and an explanation of the phenomena 
taking place during the stringing is suggested. The functioning of a 
new type of machine recently developed with which it is possible to 
avoid the difficulties encountered is described. The new system is 
based on the use of a support constituted by rigid elements joined 
together by spherical hinges as support of the cable. This support is 
spirally wrapped around the first series of rolls giving it a cylindrical 
surface, and then around a second series of internal rolls concentric 
to the first one, creating thus a continuous chain. 


36364 Generalized reliability index of nodes of electric power 
systems. Neklepaev, B.N.; Erkhan, F.M. (Moscow Power Eng Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 7, 3-9(Jul 1978). (In 
Russian). 

A new method of calculation of the reliability of an electric 
power system (EPS) node is proposed. It is based on the use of a 
generalized reliability function of the EPS node. According to this 
method, reliability of an EPS node is evaluated by means of one 
parameter characterizing the length of time of normal operation of 
the EPS node between two successive failures. Calculation results 
show that the proposed method makes it possible to obtain objective 
values of reliability of EPS nodes. 


AC SYSTEMS, EHV AND UHV 


36365 (BMFT-FB-T—78-16) S¥Fe-high-energy-conduction. De- 
velopment of high-reliable gas-insulated cables with special connec- 
tions for transmission of high electrical power. Brueggemann, G. 
aw samy 8 ig peer ero ceceg AEG Telefunken, Kassel 
(Germany, F.R.). Geschaeftsbereich Energieverteilung). Nov 1978. 
37p. (In German). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

The investigations were aimed at an improvercent in the on- 
site joining of prefabricated cable-sections. The second object was to 
check and develop suitable calculation methods with regard to the 
transmission capacity of such lines. After carefully performed basic 
investigations a two-phase line, consisting of several sections joined 
by means of special adhesives, was buried and then stressed by high 
currents. The temperature field around the line was supervised at 
about 100 control points. The adhesive connections did not fulfil the 
anticipations which were based on the preliminary investigations. It 
was necessary to change the connection technique making it possible 
to continue those investigations aiming at the transmission capacity. 
The welding technique was chosen. In comparison with the mea- 
surements of the temperature field obtained by the tests taken over 
several years, it was possible to specify a calculation method which 
permits an optimal dimensioning of a gas-insulated line under differ- 
ent boundary conditions which occur in practice. 


(EPRI-EL—976) Study of interconnected power systems 

operation at below normal frequency. Final report. Schleif, F.R. 

(Schleif (Ferber R.), Denver, CO (USA)). Feb 1979. 57p. Electric 
Power Research Inst., Palo Alto, CA. 

This EPRI-sponsored study, prompted by the expressed inter- 

est of the North American Power System Interconnection Commit- 

tee (NAPSIC), addresses the problems of a sufficient generating 
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capacity loss on any large interconnected power system. Unavoida- 
bly associated with any such generating capacity 

corresponding reduction in system operating frequency. Unlike 
severe, but short-lived deficiencies for which automatic load-shed- 
ding strategies have already been developed, there is no comparable 
strategy for dealing with small but long-lasting generation shortages. 
One of the principal concerns of this study is to determine the range 
of tolerable frequency deviation for the affected interconnected 
system. Also included are suggested operating es for main- 
taining a tolerable frequency within narrow limits. 


36367 Physics of the long spark. Jones, B; Ross, J.N. (Central 
Electricity Research Labs., Leatherhead, England). CEGB Res.; No. 
8, 27-36(Oct 1978). 

Power transmission lines and substations are subjected to a 
spectrum of transient overvoltages arising from lightning strikes and 
from switching operations. Air is the principal medium of insulation, 
and the clearances necessary between conductors, determined pri- 
marily by the need to withstand such stresses with a high reliability, 
increase disproportionately with the system voltage. Deliberate 
points of weakness, in the form of reduced gaps between conducting 
rods, are introduced to protect the expensive internal insulation of 
transformers against overvoltages. Over the last few years, our 
understanding of breakdown phenomena has greatly improved. With 
a wide range of expertise available, advantage has been taken of the 
latest experimental techniques--particularly high-speed photography 
and digital transient recording. A clear picture of the development 
of discharges in non-uniform electric fields has now emerged, and 
detailed experimental and theoretical studies have been made of 
individual stages of the discharge. Several simple models, part physi- 
cal, part empirical, have been developed to demonstrate particular 
aspects of electrical discharges and to predict breakdown voltages. 


36368 Bi-directional power-line-carrier load d management. Annis, 
M.; Larson, R. roman Science and Cambridge, 
MA). Electr. Rev. Int.; 203: No. 1, 40-41, 43(7 Jul 1978). 

Two-way communication systems use a higher carrier fre- 
quency than ripple systems and are potentially the most versatile for 
performing the operations of automatic meter reading, load manage- 
ment, time-of-day metering, and distribution system monitoring. 
Several different concepts have been investigated over the ‘an 
decade by different companies. Each investigation has concluded 
that two-way distribution-power-line communication provides the 
most versatility to the electric utility in fulfilling its system require- 
ments. 


DC SYSTEMS 
REFER ALSO TO CITATION(S) 37326 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


(HCP/T6010—01) Helium research in support of super- 
conducting power transmission. Jones, M.C. (ed.). (National Bureau 
of Standards, Washington, DC (USA)). Apr 1979. Contract EA-77- 
A-01-6010. 156p. Dep. NTIS, PC A08/MF AO1. 

During FY 77, research for Superconducting Power Trans- 
mission Line (SPTL) development included the following four re- 
search tasks: preparation of computer codes for the computation of 
cooldown by either single stream or counterstream methods; experi- 
mental verification of cooldown computations with emphasis on 
counterstream cooling; thermal cycling of a length of lead sheathed 
model cable destined for testing in the BNL Sth Avenue facility; and 
evaluation of heat flow sensors as a means of non-intrusive vacuum 
indication for power transmission line vacuum envelopes. A series of 
progress reports on these four tasks are presented, wii ici 
on: experimental observations of flow oscillations in a high aspect 
ratio heated tube with supercritical helium as coolant; the results of a 
study of friction factors measured in the same apparatus as was used 
in Appendix 1; results of a numerical study of the response of SPTL 
current leads to overload currents; the microwave cavity pressure 
transducer developed at NBS for SPTL application; a co: tion of 
heat transfer data to supercritical helium in forced convection; and a 
pressure regulator designed and used in controlling the pressure of 
cryogenic helium at supercritical pressures. 


NUCLEAR POWER PLANTS 


36370 (NUREG—0544) Handbook of acronyms and initialisms. 
(Nuclear Regulatory Commission, Washington, DC (USA). Office 
of Administration). Mar 1979. 124p. Nuclear Regulatory Commis- 
sion, Washington, DC. 
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ublication is a dictionary of acryonyms, initialisms, and 
shatien aonleatl teen aad ts Go te industry. Revision will 
asada cnied (RWR) 


36371 Method of scheduling in electric utility systems 
with nuclear units. Rahman, S. Blacksburg, VA; Virginia Polytech- 
nic Inst. and State Univ. (1978). 303p. University Microfilms Order 
No. 79-03,201. 

Thesis (Ph. D.). 

The problem of unit commitment in an electric utility system 
is analyzed. The types of generating units considered include nucle- 
ar—steam, fossil—steam, thermal— e conventional and 
pumped-storage hydro. The large problem of generating unit com- 
mitment, due to the inclusion of the nuclear unit, is decomposed into 
two stages. In the first stage, the relatively stable nuclear generation 
is optimized with respect to the generation from the large fossil— 
steam unit. Hourly a levels for all the units in the system 
are second stage. As a result of considering the 
startup—ehutdown cost, the objective function has a fixed c a 4 
component in addition to first and second degree polyno 
Representation of the minimum turndown level and minimum shut- 
down duration of the generator necessitates the use of O—1 variables 
along with continuous variables. The solution methodology present- 
ed, applying an extension of the er ag ene P os 
can handle these requirements efficiently. Application of the algo- 
rithm results in a minimum-cost generation schedule for all units in 
the system. Optimum generation levels of energy limited units are 
determined without using a preselected unit commitment order. The 
effect of startup—shutdown costs on the number of hours a plant 
should operate is established. The cost and benefit of spent nuclear 
fuel reprocessing is analyzed and the effect of uranium prices on it 
(reprocessing) is shown. The model is tested usin, — a sample system 
of six generating units. Hourly generation schedules, including pur- 
chase and sale, are determined for two one-week periods while the 
nuclear generation is optimized for an entire year. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 36486, 36487, 36488, 36503, 
36518, 36522, 36524, 36534, 36535, 36538 


ge (COO—285-22) Oxygen suppression in boiling water reac- 

tors. Quarterly report 2, January 1—March 31, 1978. Burley, E.L. 
(General Electric Co., San Jose, CA (USA). Nuclear Energy Div.). 
Oct 1978. Contract EY-76-C-02-2985. 124p. (NEDC—23856-1). 
Dep. NTIS, PC A06/MF AO1. 

Boiling water reactors (BWR’s) generally use high purity, no- 
additive feedwater. Primary recirculating coolant is neutral pH, and 
contains 100 to 300 ppB oxygen and stoichiometrically related 
dissolved hydrogen. However, oxygenated water increases austenitic 
stainless steel susceptibility to intergranular stress-corrosion cracking 
(IGSCC) when other requisite factors such as stress and sensitization 
are present. Thus, reduction or elimination of the oxygen in BWR 
water — reclude cracking incidents. One approach to reduction 
of the B coolant oxygen concentration is to adopt alternate 
water chemistry (AWC) conditions using an additive(s) to suppress 
or reverse radiolytic oxygen formation. a. opel additives are availa- 
ble to do this but they have seen only limited and specialized 
application in BWR’s. The objective of this pro is to perform an 
in-depth engineering evaluation of the potential suppression addi- 
tives supported by critical experiments where required to resolve 
substantive uncertainties. 


36373 (NUREG—0020(Vol.3)(No.3)) Licensed operating reac- 
tors. Operating units status report, data as of 2-28-79. (Nuclear 
Re en Washington, DC (USA)). Mar 1979. 188p. 

This report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, and 
errata from previously reported data; the second is a compilation of 
detailed information on each unit, provided by NRC Regional 
Offices and IE Headquarters; and the third section is an appendix 
containing comparative statistics of U.S. nuclear/fossil capacity, 
identification of nuclear power plants within regional Electric Reli- 
ability Councils, the relative status of U.S. nuclear electric produc- 
tion to all U.S. electric production by state, and selected Edison 
Electric Institute operating statistics. oughout the report, statisti- 
cal factors for periods greater than a report month, or for more than 
one unit, are computed as the arithmetic average of each unit's 
individual operating statistics. The statistical factors for each unit for 
the report month are computed from actual power production for 
the month. The factors for the life-span of each unit (the “Cumula- 
tive” column) are reported by the utility and are not entirely re- 
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computed by NRC. Utility power production data is checked for 
consistency with previously submitted statistics. 


36374 (NUREG/CR—0476) Heavy-section steel technology pro- 

gram. Quarterly progress report for July—September 1978. Whitman, 
SD. D.; Bryan, R. Bak (Oak Ridge National Lab., TN (USA)). Jan 1979. 
Contract W-7405-ENG-26. 10ip. (OR NL/NUREG/TM—275). 
Dep. NTIS, PC A06/MF AO1. 

Current investigations relating to materials fabricated into 
thick-section primary-coolant containment systems of light-water- 
cooled reactors are reported, including the behavior and structural 
integrity of steel pressure vessels containing crack flaws. Investiga- 
tions of fracture mechanics analysis, effect of high-temperature pri- 
mary coolant water on crack growth, irradiated materials, testing 
and repair of pressure vessels, and thermal shock investigations are 
reported. (FS) 


36375 (NUREG/CR—0754) ray ape | study of inhibition of 
intergranular stress corrosion cracking in sensitized Type 304 stainless 
seal’ Brown, BF. (American Univ., Washington, DC. Dept. of 
Physics). Jan 1979. 1459. Dep. NTIS, PC A08/MF AOI. 

The intergranular stress corrosion cracking (IGSCC) problem 
in BWR’s is summarized. Possible means for mitigating IGSCC are 
numerous and many have been or are being tested in industry. The 
possibility of preventing SCC by inhibitors stable to BWR tempera- 
tures was investigated. The combination of cadmium and sulfate acts 
synergistically to prevent all forms of corrosion. The cadmium has a 
high neutron capture cross section which limits its usefulness in a 
BWR environment. Metallic lead is used to prevent SCC in stainless 
steel in the chemical industry. Experiments showed that inhibition 
was by depressing the potential, and ing oxygen as low as 
possible. Basic studies of polarization, pit initiation, scrape potential, 
and electron beam analysis are reported for better understanding of 
the mechanisms of inhibitors. (FS) 


36376 Identifiability of —_ of a boiling water reactor using 
autoregressive modeling. Kitam M. (Tohoku Univ., Sendai, 
Japan); Sasnhers, K.; Oguma, R. R. Nucl Sci. Eng.; 70: No. 1, 106- 
110(Apr 1979). 

The feasibility of reactor noise analysis by autoregressive 
(AR) modeling is studied from the viewpoint of system identifiabi- 
lity. A condition is derived in which only a part of the identified 


model becomes meaningful. A practical checking method termed 
RRV checking is proposed, with which the occurrence of the 
condition is recognized a posteriori for the estimated AR model. 
This method is applied to AR models obtained by processing the 
experimental data from the Japan Power Demonstration Reactor II. 
These models would have been discarded from a conventional 
viewpoint, since some parts of the model showed physically implau- 
sible characteristics. It is verified that the RRV checking method 
and the empirical evaluation of the usability of the model resulted in 
the same conclusion about the acceptability of the parts of the 
models. The processes evaluated to be identifiable from the reactor 
noise are the response of the fuel temperature to the neutron density 
and the response of the steam control valve to the reactor pressure. 
The present method is particularly useful if a priori knowledge about 
the dynamics of the objective process is limited before the identifica- 
tion experiment. 


36377 Critical separation between subcritical clusters of low en- 
riched UO, rods in water with fixed neutron poisons. Bierman, S.R.; 
Durst, B.M.; Clayton, E.D. (Battelle-Pacific Northwest Labs., Rich- 
land, WA). Nucl. Technol.; 42: No. 3, 237-249(Mar 1979). 

Measurement data have been obtained from a series of criti- 
cality experiments on systems simulating fuel element shipping con- 
tainers and fuel storage pools. The conditions investigated involved 
clusters of low enriched UO, fuel rods immersed in water. The 
number of rods required for criticality near optimum neutron moder- 
ation and the criticality near optimum neutron moderation and the 
critical separation between three subcritical clusters of these rods 
aligned in a row was determined for 2.35 wt% **°U-enriched rods 
and for 4.29 wt% **°U-enriched rods. 


36378 Outages at light-water-reactor power plants: a review of 
1973-1977 experience. Scott, R.L. (Oak Ridge National Lab., TN). 
Nucl. Saf.; 20: No. 2, 210-215(Mar 1979). 

The results of a review of outage experience at nuclear power 
plants for the period 1973-1977 are given. Specifically, the outages 
experienced were examined to determine causes, frequencies, time, 
etc., to see if trends were evident or other insights could be obtained. 
The data reviewed represent 230 reactor-years of experience, 58% of 
the total accumulation in the United States at the end of 1977. 
Thirteen tables and two figures present the data, and a summary 
gives the important deductions. 


36379 Interphase momentum transfer in the flow of bubbles 


through nozzles. Topical report. Kuo, J.T.; Wallis, G.B.; Richter, H.J. 
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Palo Alto, CA; Electric Power Research Institute (Feb 1979). 256p. 
(EPRI-NP—980). 

One of the fundamental objectives in the mathematical model- 
ing of two-phase flow is to understand and to formulate the interac- 
tion forces each two phases. For this purpose a simple and well- 
defined two-phase flow situation, flow oF bubbles through nozzles, 
was set up in the laboratory. A range of liquid flow fields was set up 
by flowing water through nozzles. Individual bubbles were injected 
into the water stream and their trajectories were recorded to provide 
data for evaluation and comparison with theories. Because of limita- 
tions of the conventional photographic method of recording the 
bubble path, a computer based optical system was designed for fast 
data acquisition. The optical system works on the principle of the 
interruption of a light beam by a bubble passing between a collimat- 
ed light source and a row of phototransistors. A mathematical model 
was set up to predict the bubble motion. Various forces included in 
the model are the drag force, the apparent mass force, the buoyancy 
force, the bubble expansion force and the history forces. 


36380 Investigations of LWR design modifications for improved 
fuel utilization in once-through cycle. Amorim, E.S. Troy, NY; 
Rensselaer Polytechnic Inst. (1978). 266p. University Microfilms 
Order No. 79-03,218. 

Thesis (Ph. D.). 

Neutronics aspects of a reactor core throughout its cycle are 
investigated in a search for increasing in-core utilization of the 
residual fissile isotopes content in the cycle discharged disposal. 
Design considerations are explored in order to account for power 

ing due to water gaps and for convenient neutron leakage 
leading to a utilization of burnup dependent effective bucklings and 
cross sections. At convenient burnup levels, changes in HxO/UQ2 
volume ratio are introduced allowing an intense depletion of the 
residual fissile isoto existing in assemblies with high exposure 
levels. The effects of design changes are evaluated from an interplay 
of different nuclear parameters for pin cell, assembly and core 
calculations. A systematic analysis of industrial methodology and 
available data guided the development of an analytical model that 
reproduced several nuclear parameters with an accuracy similar to 
those from more complete models and with a reduced computational 
effort. The effects due to design modifications introduced at burnup 
levels near the end-of-cycle, in an equilibrium cycle condition, have 
indicated the possibility of a better in-core utilization of the residual 
fissile isotopes existing in the cycle-discharged disposal. The poten- 
tial benefits are significant to warrant an examination of the mechani- 
cal and thermal hydraulics considerations involved in implementing 
the design modifications under study. 


36381 Boiling sublayers along heated walls. Cumo, M.; Farello, 
G.E.; Ferrari, G.; Montanari, M. (C.N.E.N., Rome, Italy). AIChE 
Symp. Ser.; 73: No. 164, 14-20(1977). (CONF-760816—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

The development of two-phase boundary layers along heated 
walls has been investigated by High-speed cinematography and 
Schlieren techniques. Particular reference is done for mixing and 
D.N.B. problems in L.W.R. rod bundles. In two-phase boundary 
layers, evidenced by Schlieren techniques, a determinant role is 

layed A : boiling boundary sublayer which develops along the 
eated wall. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 36086, 36373, 36374, 36377, 
36378, 36379, 36380, 36381, 36488, 36503, 36511, 36512, 36513, 
36514, 36517, 36518, 36519, 36521, 36522, 36524, 36527, 36534, 
36535, 36540, 37051, 37410, 37411 


36382 (INIS-mf—4373, pp vp) Existing methodologies in the 
design and analysis of offshore floating nuclear power plants. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


The paper presents a comprehensive state-of-the-art on the 
design and analysis of Floating Nuclear Power Plants (FNPs). The 
recent accelerated growth of the offshore oil industry has consider- 
ably increased the confidence in the offshore FNP concept, in view 
of the vast potential for the transposition of available technology. 
The main advantages of FNPs are: (1) unlimited supply of the 
—a water, (2) isolation of thermal, noise and radioactive pollu- 
tion, (3) elimination of the need for large areas of unoccupied lands 
usually required for safety precaution, and (4) financial savings by 
using standardised design and production line approach. The topics 
covered in this paper are: Offshore Concept Evaluations; Siting 
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Considerations; Design Considerations; Analysis; and Miscellaneous 
Considerations. (Fatigue and crack propagation, Model Studies and 
experimental investigation, Seismic instrumentation, Noise and vibra- 
tion level considerations, Safety). A detailed bibliography is present- 
ed to indicate the immediate need for further research in the areas of 
dynamic analysis using improved mathematical modelling techniques 
incorporating water-structure interaction, and nonlinear effects of 
the supporting medium and the mooring system; safety analysis of 
FNPs to accident . 


36383 (INIS-mf—4373, pp vp) Design of reinforced concrete 
containments, 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


The practical design and construction features of reinforced 
concrete containments are presented. Full scale test results are 
compared with analysis results. The impact of ACI-359 code on 
containment design is discussed. The membrane design of reinforced 
concrete cylindrical containments is well established. The internal 
pressure cracks the concrete shell biaxially and the entire membrane 
stress is assumed to be carried by the reinforcing steel acting as a 
network. There is no significant bond demand in reinforcement 
except at discontinuities and near the top of the dome where 
compatibility of the hoop and meridional reinforcement induce bond 
stresses. Radial reinforcement is required to prevent splitting in the 
dome and at discontinuities to carry shear. Earthquake design of 
containments is complex. The dynamic analysis is performed once 
assuming the containment to be uncracked and again assuming the 
containment to be fully cracked. The shell stress resultants are 
conservatively assumed to be sine and cosine functions. The most 
complicated portion of containment design is near the base and near 
hatches and penetrations. Proper stiffness representation of the shell, 
especially in the areas of discontinuities, is essential. Several design 
details of these areas are presented and construction advantages 
discussed. The Structural Acceptance Tests of containments give 
useful data regarding the behavior of containments under pressure. 
Results of these tests compare well with analytical predictions. Full 
scale tests were made on a 6 inch thick circumferential segment of 
the containment base and the results indicate that the design is 
conservative. 


36384 (INIS-mf—4373, pp vp) Unified approach for interior 
concrete design. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


This paper points out the importance of modeling technique 
and reinforces the concern for good analysis of hybrid structures 
such as the PWR interior concrete. By means of a detailed example 
the transmission of applied loads through structure is studied. It is 
seen that the use of some computerized structural analysis system is 
necessary to accurately predict hybrid structural action. From an 
economic and schedule point of view, a unified approach is highly 
desirable because it encourages careful planning and results in a 
logical flow of data from one step to the next. 


36385 (INIS-mf—4373, pp vp) Two, three, and four buttressed 
PWR containment vessels. A comparative study. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


The purpose of the paper is to analyse the advantages and 
drawbacks of different arrangements of hood tendons and buttresses 
for a PWR containment vessel. It is shown that the solution with 
two buttresses and full hoop tendons (through 360°) gives: accept- 
able secondary stresses and strains; a lower total cost of the pres- 
tressing; a shorter time schedule for prestressing operations; a small- 
er ‘forbidden area’ for the penetration lay out. This arrangement has 
been used for the first time (to our knowledge) in PWR containment 
design for the nuclear plant of DOEL III, Belgium. The compara- 
tive study has been carried out for a containment vessel with a 85 cm 
thick wall and an interior diameter of 42.50 m. The Guaranteed 
Ultimate Tensile Strength of the tendons is 9000 KN. The minimum 
required prestressing force is 10 300 KN per linear meter of height. 
The buttresses are 4.0 m long and 1.70 m thick on their vertical 
centerline. The following arrangements have been studied: 4 but- 
tresses and 3/4 hoop tendons; 3 buttresses and 2/3 hoop tendons; 3 
buttresses and full hoop tendons; 2 buttresses and full hcop tendons. 
The ovalisation and po de secondary ettecis result mainty from three 
different causes: the average prestressing fcrce is not constant 
around a hoop; the buttress itself constitutes a sudden thickening and 
creates local disturbances even under an axisymmetric loading: the 
anchored tendons are straight over their first 6 meters and they 
initiate local stress perturbations in the vicinity of the junction of the 
buttress and the wall. The determination of these secondary effects 
has been performed by a plane stress finite element analysis. 
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(INIS-mf—4373, pp vp) Statistical analysis of the leak 
of reactor ecient. 1977. 
From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


rate 


This paper relates the results given by the statistical analysis 
of the leak testing measurements of five prestressed concrete con- 
tainment vessels. A high degree of confidence in the ‘absolute 
method’ had been gathered from our measurements on steel vessels 
since 1964. The modern computer-based data acquisition and treat- 
ment systems — intensive use of statistical methods for 
better calibration better data analysis. A very good mathematical 
accuracy can be obtained, but the results could be mi ing with- 
out a thorough basic study of the physical phenomena involved in 
the transducers as well as in the containment behavior. The absolute 
pressure transducers were two quartzgauge manometers. Residual 
standard error on DP/Po amounts to 3.10~® or 0.015 mba. The 
temperature transducers consisted of platinum resistances cemented 
on aluminium cylinders. 58 transducers were placed in the contain- 
ment. The residual standard error was 1.2.10~5, which corresponds 
to a confidence interval on the mean value of air temperature of 
about +-0.007°C. The vapour pressure transducers were lithium 
chloride hygrometers. Six hygrometers were placed in the contain- 
ment. The best verification results from a ‘zero leak test’ performed 
at atmospheric pressure after having scavenged the containment 
with dry air. In this test, the main variation was a fast raise of the 
vapour pressure. As the leak under null pressure difference must be 
zero, the DM/Mo results are mainly attributable to hygrometry 
measurements: the error was about 2 to 5% of the water vapour 
pressure variati. 


36387 (INIS-mf—4373, pp vp) Unsteady thermal stresses in 
outer shielding wall with dome under solar radiation and ambient 
temperature. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


The outer shielding wall with a hemispherical dome of vary- 
ing thickness is designed for a PWR nuclear power plant. This 
configuration is planned to reduce top-heaviness of the tall outer 
shielding wall under severe design uake, to maintain sufficient 
shielding capability, and to keep the integrity of structure under non- 
axisymmetrical daily solar radiation. Computer programs were de- 
veloped to analyze direct solar radiation value; three dimensional 
unsteady heat conduction; shell stress due to non-axisymmetrical 
load from non-axisymmetrical daily solar radiation. Two cases are 
analyzed assuming the average pattern of daily thermal cycles due to 
both solar radiation and outdoor temperature in midwinter (around 
15th-February) and in midsummer (around Sth-August) respectively. 


36388 (INIS-mf—4373, PP vp) Cut and cover design of a com- 
mercial nuclear power plant. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


The Institute was requested by the Federal Ministry of the 
Interior to study the ‘cut-and-cover design’ of a large KWU-PWR 
(1300 MWe) with support from external experts. The assessment of 
technical feasibility, costs and the potential protection from extreme 
accidents were required taking into account actual site conditions. 
To ensure licenceability, major redesign of vital parts of the plant 
was avoided. Increased safety requirements were met by the addition 
of appropriate modules. An additional annular space accomodates 
the connection lines. The outer wall of the space acts together with 
appropriate closures and the adjacent soil, as a further containment. 
The protection from external effects is increased by lowering the 
plant and providing sufficiently thick coverage. Depths of 30 and 60 
m were taken as limits of lowering. The penetration of an aircraft is 
eliminated by a coverage of about 8 m thickness. Detailed earth- 
quake calculations with finite-element-models have shown that com- 
paring the aboveground and the underground sited plant it is neces- 
sary to differentiate between the reactor building and the internal 
systems. Stressing of the reactor building itself will be reduced by 
embedment. Stressing of the internal systems by the energy transmit- 
ted through the foundation slab is not reduced in every case. 
Essentially it depends on the local site conditions. The main cost 
factors are pit construction, extended construction period (17 
months) and reinforcements of the buildings. Cost estimates indicate 
an increase in plant costs of the order of 15% to 20%. Naturally a 
number of new technical problems arise which, however, can be 
regarded as solvable in view of the present state of science and 
technology. Economic disadvantages are balanced by the better 
protection from hypothetical accidents. 


36389 (INIS-mf—4373, pp vp) Design of nozzles in reactor 
containments. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 
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In this paper different elastic analyses are performed on 
protruding radial cylindrical nozzles in a PWR containment with a 
diameter of 56 m and an effective thickness of 2.9 cm. Two studies 
are discussed in detail. In a first analysis a thin shell representation of 
the structure is used. Geometry and stiffness of both structural 
elements are varied. The thickness and length of the nozzle as well 
as the radius and thickness of a pad reinforcement in the spherical 
shell are taken as . It has been found that the stress state in 
each com SS eee eres we Se ween Seas oe ae 
more specific. An increase of the thickness of the cylindrical 
causes a considerable reduction of hoop and ing stresses in the 
nozzle but has little effect on the spherical shell. the corre- 
a a ee ee ee ee ing the 

i of the pad which on the other hand has only minor 
influence on the stress state of the nozzle. Therefore, it is recom- 
mended to distribute the additional reinforcement (material) on both 
structural elements. ——— Lt ee of the thickness adn 
pad by 50 t and o nozzle by percent com; to 
oe be shell. Furthermore, the size of the pad should be about 1.5 
to 2.0 times that of the nozzle radius. In the second study the joint 
zone of a nozzle in a pad-reinforced pressure vessel is idealized as a 
thick structure. A three-dimensional finite element analysis is carried 
out producing a more realistic stress representation of the intersec- 
tion. The investigation shows that the thin shell analysis gives a 
satisfactory picture of the membrane stresses but over-states the 
bending stresses up to 20 percent. 


36390 (INIS-mf—4373, oop teen stress analysis of PWR 
containments in the region of 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


As an example of the stress analysis of a nozzle in a PWR 
steel containment, an advanced stress analysis of a mnel lock is 
presented. Contrary to the calculations by means of numerical shell 
a usual till now, this advanced stress analysis was executed 
with the finite-element-method. Because of their theory, the shell 
programs —— mathematically exact results, but at the intersec- 
tion of two shells the notch ‘stresses cannot be analyzed well. A 
further disadvantage must be seen in the fact that there is a great 
distance between the real critical region near the intersection line 
and the calculation point, which lies on the neutral axis of the shell. 
36391 (INIS-mf—4373, pp vp) Complex study on the reliability 
assessment of the containment of a PWR. II. Probabilistic approach to 
describe the behavior of materials. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


A statistical analysis of tests carried out with special steel 
used for a reactor containment is presented. The coefficient of 
variation is in the same as mentioned above. At elevated 
temperatures an increased cient of variation is observed. In all 
cases where the rate of loading is comparatively high, increased 
mean values for both tensile strength and yield stress have to be 
introduced in a realistic risk analysis. Corresponding values are 
presented and discussed. In comparison with steel the concrete 
stremgth has a significantly higher variability. Under quasi-static 
loading conditions a large amount of experimental data is available 
from the literature. Nearly all critical conditions for the concrete 
hull, however, are characterized by higher rates of loading. It is 
shown that with increasing rate of loading mean values of strength 
and modules of elasticity increase in a similar way as pointed out in 
connection with properties of steel. A preliminary of published test 
data indicates that the coefficient of variation decreases as the rate of 
loading increases. Hence the ——— of failure under high rate of 
loading is positively affected by an increased mean value of strength 
and a decreased coefficient of variation. This probabilistic approach 
to describe the mechanical behavior of materials clearly points out 
that a realistic risk analysis necessarily has to be very complex. 


36392 (NUREG—0493) Defense-in-depth and diversity assess- 
ment of the RESAR-414 Integrated Protection System. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation). Jan 1979. 60p. NTIS, PC A04/MF AO1. 

This report discusses the defense-in-depth and diversity prin- 
ciples as they apply to safety related instrumentation and presents 
guidelines which can be used to assess the degree to which the 
designs of complex, interconnected safety systems conform to these 
principles. These guidelines are based on the use of the block 
concept, an approach in which the components and modules of the 
system are aggregated into a small number of functional units, or 
blocks, to simplify the analysis. It is believed that the use of the 
block concept and the guidelines will result in a conservative assess- 
ment of the capability of such systems to function when subjected to 
postulated to common-mode failures. A preliminary assessment of 
the RESAR-414 Integrated Protection oy by means of the 
guidelines is also presented. The results of this assessment support 
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the conclusion that, for purposes of a preliminary design approval, 
the RESAR-414 —— Protection System is table. How- 
ever, the assessment, also resulted in requirements for additional 
analyses and tests, the results of which must demonstrate conform- 
ance to the guidelines prior to the issuance of a Final Design 
Approval. 


36393 (NUREG/CR—0283) Behavior of defective PWR fuel 
rods during power ramp and film boiling operation. Croucher, D.W. 
(Idaho National ineering Lab., Idaho Falls (USA)). Feb 1979. 
Contract EY-76-C-07-1570. 38p. (TREE—1267). Dep. NTIS, PC 
A03/MF AOl1. 

Fuel rods which contained defects representative of those 
occasionally found in commercial reactor fuel rods were tested 
under power ramp and film boiling operation. The results of these 
tests, part of a larger Nuclear Regulatory Commission program to 
study the behavior of fuel rods during off-normal operation, - 
described. The cladding defects included a hydride rupture, a 
hole-type defect, and an axial crack. Operation of a hydrided “<j 
a in a power ramp increased the size of the cladding defect and 

led the thermal eae of the rod. Operation of three 

Gelocuve fuel rods, inc enw 4 the hydrided rod, for a short time in 
film boiling did not seriously aggravate the condition of the rods 
beyond that experienced by intact rods undergoing the same tran- 
sient. Embrittlement occurred in the cladding, however, in excess of 
that found in unfailed rods. 


36394 (UCID—18112) Technical evaluation of the electrical, in- 
strumentation, and control design aspects of the low temperature 
overpressure protection system for the Haddam Neck Nuclear Power 
Plant. Laudenbach, D.H. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Mar 1979. Contract W-7405-ENG-48. 146p. 
Dep. NTIS, MF A01. 

Portions of document are illegible. 

The technical evaluation of the electrical, instrumentation, 
and control design aspects of the low temperature overpressure 
protection system for the Haddam Neck Nuclear Power Plant is 
presented. Design basis criteria used to evaluate the acceptability of 
the system included operator action, system testability, single failure 
criterion, and seismic Category I and IEEE Std-279-1971 criteria. 
This report is supplied as part of the Selected Electrical, Instrumen- 
tation, and Control Systems Issues Support Program being conduct- 
ed for the U.S. Nuclear Regulatory Commission by Lawrence 
Livermore Laboratory. 


36395 (UCID—18113) Technical evaluation of the electrical, in- 
strumentation, and control design aspects of the low temperature 

overpressure protection system for the Salem nuclear power plant, 
Unit 1. Laudenbach, D.H. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Mar 1979. Contract W-7405-ENG-48. 
84p. Dep. NTIS MFAO1. 

Portions of document are illegible. 

The technical evaluation is presented for the electrical, instru- 
mentation, and control design aspects of the low temperature 
overpressure protection system for the Salem nuclear power plant, 
Unit 1. Design basis criteria used to evaluate the acceptability of the 
system include operator action, system testability, single failure 
criterion, and seismic Category I and IEEE Std-279-1971 criteria. 


36396 (UCID—18114) Technical evaluation of the electrical, in- 
oe, and control design aspects of the low temperature 

overpressure protection system for the Point Beach Nuclear Power 
Plant, Units 1 and 2. Laudenbach, D.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Mar 1979. Contract EY-76-C- 
04-0789. 165p. Dep. NTIS, PC A08/MF A011. 

Portions of document are illegible. 

The technical evaluation is presented for the electrical, instru- 
mentation, and control design aspects of the low temperature 
overpressure protection system for the Point Beach nuclear power 
plant, Units 1 and 2. Design basis criteria used to evaluate the 
acceptability of the system included operator action, system testabi- 
lity, single failure criterion, and seismic Category I and IEEE Std- 
279-1971 criteria. This report is supplied as part of the Selected 
Electrical, Instrumentation, and Control Systems Issues Support 
Program being conducted for the U.S. Nuclear Regulatory Commis- 
sion by Lawrence Livermore Laboratory. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 36443, 36445, 36533, 37066, 
37068, 37070, 37104, 37409 


36397 (ORNL/TM—6696) Detection of gas-permeable fuel par- 
ticles for high-temperature gas-cooled reactors. Thiele, B.A.; Stinton, 
D.P.; Costanzo, D.A. (Oak Ridge National Lab., TN (USA)). Apr 
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- Contract W-7405-ENG-26. 17p. Dep. NTIS, PC A02/MF 
AOl. 
A technique recently developed to determine whether coat- 

a2 for a batch of Pe gerwa are gastight or permeable is described. 

though most of study was performed on Biso-particles, the 
technique applies equally well to Triso-particles. About 150 random- 
ly selected Biso-particle batches were studied in this work. From this 
work a technique was developed to determine coating permeability. 
This technique consists of an 18-h chlorination of multiple sam; m 
without measurement of the heavy metal released. Each batc’ 
then as and the heavy metal migration within each onl 
cle is examined. From this examination one can determine if a 
particle batch is permeable, slightly permeable, or gastight. 


36398 (ORNL/TM—6780) Fission product ee in HTGR 
fuel particles made from weak-acid resins. Tiegs, T.N.; Henson, T.J. 
(Oak Ridge National Lab., TN (USA)). Apr 1979. Contract W-7405- 
ENG-26. 56p. Dep. NTIS, PC A04/MF AO1. 

Fission — retention and behavior are of utmost impor- 
tance in HTGR fuel particles. The present study concentrates on 
— made from weak-acid resins, which can vary in composition 
rom 100% UOz plus excess carbon to 100% UC, plus excess carbon. 
Five compositions were tested: UC, ssOz 04, UCs ¢sOo 01, UC, 390; 72, 
UC, ¢3Oo 97, and UC, 140; 53. Metallographically sectioned particles 
were examined with a shielded electron microprobe. The distribu- 
tions of the fission products were determined by monitoring charac- 
per x-ray lines while scanning the electron beam over the particle 
surface. 


36399 Some calculations of the failure statistics of coated fuel 
particles. Martin, D.G. (Atomic Energy Research Establishment, 
Oxfordshire, United Kingdom). Nucl. Technol; 42: No. 3, 304- 
311(Mar 1979). 

The fact that not all coated fuel asa ah in a batch fail after 
the same irradiation history is due to manufacturing variations in 
values of individual particle parameters. Two methods of calculating 
the failure fraction as a function of burnup in terms of these statisti- 
cal variations are discussed: (a) a random sampling of particles 
combined with a simple stress model, and (b) the convolution of the 
individual variations combined with an advanced stress model. 
These methods were ere to particles manufactured by two 
laboratories in support of the U.K. low-enriched fuel cycle high- 
temperature reactor design. Experimental values of variations in the 
following parameters were included: kernel diameter and porosity, 
thickness of buffer, seal, silicon carbide and inner and outer pyrocar- 
bon layers (all assumed to be normally distributed), and the silicon 
carbide fracture stress (assumed to obey a Weibull distribution). It 
was concluded that the convolution approach was the more satisfac- 
tory method. 


36400 Nonlinear dynamic modeling of a once-through steam gen- 
erator. Lee, M.H. Knoxville, TN; Univ. of Tennessee (1978). 206p. 
University Microfilms Order No. 79-03, 438. 

Thesis (Ph. D.). 

A detailed, nonlinear, many lump, moving boundary dynamic 
model for a helical coiled once-through steam generator with nonun- 
iform tube cross section is developed. Six flow regimes are employed 
in the model; each regime may consist of more than one section. The 
responses for two lumping cases (i.e., two sets, each with a different 
number of sections in the model) are compared with the same 
perturbations. Bases for selection of the number of sections and the 
calculational time step are suggested. The steady state calculation for 
generating the state variable distributions along the tube coordinate 
is developed. Information obtained from the steady state distribu- 
tions is compared with transient response at the final observation 
time. The comparisons for all individual steam generator input 
perturbations are satisfactory. Confidence in the correctness of the 
steady state calculation is obtained from the comparison of the 
steady results with a set of design data. Nonlinearity of the steam 
generator responses is studied. —— of the transient responses 
with two other models is given Fort St. Vrain 330 MW(e) 
steam generator is used as the reference design for this study. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 37419 


36401 CANDU reactor system: An appropriate technology. Rob- 
ertson, J.A.L. (Atomic Energy of Canada Ltd., Chalk River, Ontar- 
io). Science; 199: No. 4329, 657-664(10 Feb 1978). 

Information on CANDU-type reactors is presented concern- 
ing design characteristics, development history, operating experi- 
ence, future developments, fuel supply, nuclear waste management, 
and internatonal aspects of fuel ols safeguards 
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36402 Uninterruptible power supply for the Gentilly Nuclear 
Power Station. Govas, G.; Kefalas, A.; Stefanovic, V.R. (Can GE, 
Montreal, Que). pp v of Industrial application of microprocesses. 
New York, NY; Inst. of Electrical and Electronics Engineers (1978). 

From Conference and exhibit on industrial applications of 
microprocessors; Philadelphia, PA, USA (20 Mar 1978). 

The paper describes the uninterruptible power su upply =~ 
for a typical control and support emergency systems of a recently 
built nuclear power station. The field test data obtained during 
various modes of the UPS operation are also presented and briefly 
discussed. 5 refs. 


36403 Structural model study of MAPP-1 containment. Apparao, 
T.V.S.R. (Engineering Research Centre, Madras, India); Narayanan, 
R.; Joseph, G.P.; Khuddus, M.A. pp 109-112 of Advances in civil 
engineering through engineering mechanics. New York, NY; Ameri- 
can Society of Civil Engineers (1977). 

From ASCE engineering mechanics division specialty confer- 
ence; Raleigh, NC, USA (25 May 1977). 

Experimental investigation on a 1:12 scale micro-concrete 
structural model of the secondary containment of the Madras 
Atomic Power Project (MAPP) was undertaken at the Structural 
Engineering Research (Regional) Centre Madras under the sponsor- 
ship of the Power Projects engineering Division of the Department 
of Atomic Energy (DAE). The prototype containment is a pres- 
tressed concrete cylindrical vessel with a domic roof. It will be 
subjected to a maximum internal pressure of 16.5 psig in the hypo- 
thetical Maximum Credible Accident (MCA) condition and to a 
pressure of 20 psig in the test condition. The model test was intended 
to predict the short term behavior of the prototype containment up 
to its ultimate failure. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 36333, 36485, 36488, 36500, 
36501, 36502, 36504, 36505, 36506, 36515, 36516, 36520, 36523, 
36525, 36528, 36543, 37044, 37065, 37070, 37076, 37086, 37136, 37266 


36404 (ANL-CT—78-1) CHF-induced thermal oscillations meas- 
ured in an LMFBR steam generator tube wall. France, D.M.; Carlson, 
R.D.; Chiang, T.; Priemer, R. (Argonne National Lab., IL (USA)). 
Oct 1977. Contract W-31-109-ENG-38. 125p. AT. 

Thermal oscillations induced in a sodium heated steam gener- 
ator tube wall as a consequence of critical heat flux (CHF) were 
experimentally measured. The tube was prototypical of the Clinch 
River Breeder Reactor (CRBR) plant design for the steam generator 
evaporator: length = 13.1 m, LD. = 10.1 mm, O.D. = 15.9 mm. 
The tube was vertically orientated in the ANL Steam Generator 
Test Facility (SGTF) with water flowing vertically upwards inside 
and sodium flowing countercurrent in a surrounding annulus. The 
SGTF test section and data analysis methods are presented in detail. 
The measured and calculated results of thermal fluctuation ampli- 
tude and thermal stress are presented showing the effects of sodium 
temperature and water pressure separately on the severity of the 
fluctuations. 


36405 (ANL-CT—79-17) PLENUM-2A: a program for transient 
analysis of LMFBR outlet plenums. Howard, P.A.; Carbajo, J.J. 
(Argonne National Lab., IL (USA)). Feb 1979. Contract W-31-109- 
ENG-38. 52p. AT. 

An improved version of the PLENUM-2 code, PLENUM- 
2A, has been developed to predict the thermal conditions in an 
LMFBR outlet plenum after a reactor scram. Both the old and the 
improved versions divide the transient into three consecutive stages 
and consider only two mixing regions within the outlet plenum. 
Modifications of the code as reported here include elimination of the 
three second delay between Stage 1 and Stage 2, a simplification of 
the transition stage which occurs between complete mixing and the 
stratification phase, and an improved hot-cold interface rise-rate 
correlation. In most cases, PLENUM-2A has better agreement with 
available data than does PLENUM-2. 


36406 (EPRI-NP—881-SY(Vol.1)) Further examination of the 
pool type 1000 MWe LMFBR. Volume 1. Executive summary. Mc- 
Donald, J.S.; Golan, S. (Atomics International Div., Canoga Park, 
CA (USA). Energy Systems Group; Bechtel National, Inc., San 
Francisco, CA (USA)). Aug 1978. 22p. Dep. NTIS, PC A02/MF 
AOl. 


A study of a 1000-MWe pool-type plant was initiated, concen- 
trating on the areas of the plant unique to the pool concept. This 
four-volume interim report is the second presentation of results in 
this continuing study. Special emphasis is given to: (1) seismic 
requirements and related design impacts, (2) safety criteria and 
methodology to support U.S. licensing, (3) site fabrication and 
construction requirements and approaches, and (4) refinements in the 
design of the reactor tanks and supports, reactor cover, reactor 
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internals, intermediate heat exchangers, pumps, head access area, and 
fuel handling system. The additional work s a the previous 
indication that the pool concept is feasible with respect to design, 
construction, and licensing practice in the United States. 


36407 (EPRI-NP—881(Vol.2)) Further examination of the pool 

type 1000 MWe LMFBR. Volume 2. Examination of NSSS concepts. 

Interim report. (Atomics International Div., Canoga Park, CA 

yee eye Energy Systems Group). Aug 1978. 488p. Se. NTIS, PC 
1 

The, a directions of LMFBR development in the nation- 

al programs, here and abroad, have established that both the loop- 
type and the pool-type of primary coolant systems should be consid- 
ered to be viable options for an LMFBR power plant of practical 
size. Recognizing that the U.S. technological base for the pool-type 
plant was significantly smaller than that for the loop-type, a study of 
a 1000-MWe pool-type plant was initiated, concentrating on the 
areas of the plant unique to the pool concept. A four-volume interim 
report is the second presentation of results in this continuing study. 
Volume 2 deals with (1) nuclear steam supply system characteristics, 
(2) fabricability and constructibility, and (3) key pool-related design 
characteristics. 
36408 (EPRI-NP—881(Vol.3)) Further examination of the pool 
type 1000 MWe LMFBR. Volume 3. Examination of NSSS concepts 
(continued). Interim report. (Atomics International Div., Canoga 
Park, CA (USA). Energy Systems Group). Aug 1978. 433p. Dep. 
NTIS, PC A19/MF AOl1. 

The diverse directions of LMFBR development in the nation- 
al programs, here and abroad, have established that both the loop- 
type and the pool-type of primary coolant systems should be consid- 
ered to be viable options for an LMFBR power plant of practical 
size. Recognizing that the U.S. technological base for the pool-type 
plant was significantly smaller than that for the loop-type, a study of 
a 1000-MWe pool-type plant was initiated, concentrating on the 
areas of the plant unique to the pool concept. A four-volume interim 
report is the second presentation of results in this continuing study. 
Volume 3 deals with (1) plant performance; (2) safety and licensing; 
(3) availability-maintainability, inspectability, reliability, and oper- 
ability; and (4) development and test requirements. 


36409 (EPRI-NP—881(Vol.4)) Further examination of the pool 
type 1000 MWe LMFBR. Volume 4. Examination of balance of plant. 
Interim report. (Bechtel National, Inc., San Francisco, CA (USA)). 
Aug 1978. 177p. Dep. NTIS, PC A09/MF AO1. 

The diverse directions of LMFBR development in the nation- 
al programs, here and abroad, have established that both the loop- 
type and the pool-type of primary coolant systems should be consid- 
ered to be viable options for an LMFBR power plant of practical 
size. Recognizing that the U.S. technolo; —s base for the pool-type 
plant was significantly smaller than that for the loop-type, a study of 
a 1000-MWe pool-type plant was initiated, concentrating on the 
areas of the plant unique to the pool concept. A four-volume interim 
report is the second presentation of results in this continuing study. 
Volume 4 contains the results of balance-of-plant (BOP) work per- 
formed by Bechtel under Phase A extension of the program. Al- 
though a conceptual BOP design for the pool was previously devel- 
oped during Phase A, certain specific areas were selected for further 
study in order to more completely define design details and further 
develop the reference pool concept. A summary of the results of this 
work is presented. Five specific tasks were identified jointly with 
AI/CE. The scope of these tasks is described, and the task results are 
discussed. In addition, several modifications to the BOP arrangement 
were identified in order to improve structural design and constructi- 
bility aspects, and these are described. As a result of this work, the 
reference pool design drawings were updated and are contained in 
the appendix. 


36410 (ESG-DOE—13267) Simplified design methods for bel- 
lows. Jaquay, K.R.; Becht, C. IV. (Atomics International Div., 
Canoga Park, CA (USA). Energy Systems Group). 15 Feb 1979. 
Contract EY-76-C-03-0824-026. 227p. AT. 

Over the past 3 years, the Energy Systems Group of Rock- 
well International has been working on a Department of Energy 
funded program to develop flexible piping joints for Class 1, nuclear 
piping systems. An important part of this program has been the 
design of gimbaled expansion joints to be used in a large-scale 
breeder reactor (LSBR) primary loop reactor outlet line. To support 
this activity, several design tools have been developed to simplify 
the analysis efforts. This report describes these design tools in 
sufficient detail to allow their use by other design organizations. 
Example problems are provided to clarify the procedures and to 
serve as check cases for method verification. The simplified design 
methods covered by this report are: (1) a program providing closed 
form stress calculations for angulated bellows (SCAB), (2) two finite 
element mesh generation programs for U-shaped bellows convolu- 
tions (CONGEN/28 and CONGEN/15), and (3) elastic analysis- 
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based bounding techniques for calculating creep ratchetting strains 
in bellows. 


36411 (HEDL-SA—1546) Ultrasonic techniques for in-service 
inspection of austenitic stainless steel welds at 200°C. Mech, S.J.; 
Emmons, J.S.; Michaels, T.E. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 1978. Contract EY-76-C-14-2170. 37p. 
(CONF-781008—6). Dep. NTIS, PC A03/MF AOl1. 

From ASNT fall conference; Denver, CO, USA (2 Oct 1978). 

Ultrasonic testing (UT) continues to be one of the most viable 
nondestructive testing T) methods for preservice and inservice 
inspection of heat transport systems in the nuclear industry. In liquid 
metal-cooled reactors, these inspections must be conducted at high 
temperatures (200°C). Consequently, an important objective is to 
develop methods and equipment to examine austenitic stainless steel 
weldments at 200°C. 


(HEDL-TME—78-26) Surface and microstructural char- 
acterization of commercial breeder reactor candidate alloys exposed to 
700°C sodium. Anantatmula, R.P.; Brehm, W.F. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). Mar 1979. Contract 
EY-76-C-14-2170. 50p. Dep. NTIS, PC A03/MF AO1. 

Sodium compatibility screening tests were performed on sev- 
eral commercial austenitic alloys at 700°C for 2000 hours for appli- 
cations as breeder reactor fuel cladding. The sodium-exposed sur- 
faces were characterized by Optical Metallography, Scanning Elec- 
tron Microscopy = and Electron Probe Micro Analysis 
(EPMA). Sodium e: ure generally resulted in the depletion of Ni, 
Cr, Ti, Si, Mn me , and enrichment of Fe and Mo at the surface. 
The average thickness of the depleted zone was 5 um. The alloys 
can be divided into three groups based on corrosion rate, and each 
group has its own characteristic surface structure. Grain-orientation 
dependent striations were seen in alloys with low corrosion rates, 
while alloys with intermediate corrosion rates displayed micron-size 
nodes enriched with Fe and Mo. The high corrosion rate alloys 
exhibited scale-like formations on the surface with irregularly shaped 
holes. In addition, the data importantly point out that a ferrite layer 
will form at the sodium-exposed surface of these austenitic alloys 
after prolonged exposure. 


36413 (HEDL-TME—78-92) Sodium technology progress 
report, July—September 1978. Atwood, J.M. (comp.). (Hanford En- 
gineering Development Lab., Richland, WA (USA)). Jan 1979. 
Contract EY-76-C-14-2170. 57p. AT. 

The report presents a quarterly summary of progress made at 
Westinghouse Hanford Company in the areas of radioactivity con- 
trol technology and sodium systems technology. 


36414 (INIS-mf—4316, pp 43-47) Binary cycle with potassium 
and N2Q, vapors for NPP with a fast sodium reactor. Popyrin, L.S.; 
Starostenko, V.I.; Starostenko, N.N. 1977. (In Russian). 

In Dissociating gases as coolants and working fluids in power 
plants. 3. Pt. . Collection of papers (1972-1975). 

Possible ways have been investigated to increase the efficien- 
cy of NPP with fast sodium reactors. Using a binary cycle with 
potassium and N2Q, as working fluids may be one of the promising 
means of improving NPP characteristics. Such an approach allows 
the substitution of intermediate circuit with potassium for that with 
sodium in a three-circuit scheme. In this case, the heat-exchangers 
used will be much more compact as compared to water heat- 
exchangers. The developed mathematical model of NPP with potas- 
sium and N2OQ, as working fluids has allowed engineering and 
economic investigations and a complex optimization of the plant 
parameters to be performed. The results obtained show that it is 
promising realize the above-mentioned plant and to seek for the 
ways of a further increase in its efficiency. 


36415 (INIS-mf—4385) Heat removal from a completely blocked 
breeder element by sodium boiling. Schwartz, P. (Karlsruhe Univ. 
(TH) (Germany, F.R.). Inst. fuer Reaktortechnik). Jul 1977. Sip. (in 
German). Dep. NTIS (US Sales Only), PC A04/MF AOI. 

Diploma thesis. 

In order to find out how a fluid flow streaming off as a film 
depends on the gas phase being in counterflow, two experimental 
—— were designed and built, and measurements were made. 

or this purpose, the flow conditions occuring in a SNR breeder 
element completely blocked and boiled empty were simulated by a 
31-rod bundle. A relation derived for the steady-state equilibrium 
between film and gas flow was used for the evaluation of the 
measured results. In the experiments, limiting curves could be estab- 
lished showing the maximum film rate flowing off as a function of 
the superposed gas flow rate. In addition the equilibrium parameters 
gas velocity, film velocity, and film thickness were determined for 
the material combination water/air. The influence of ths spacers on 
the film flow was also accounted for the series of the measurements 
carried out. It appeared that by mounting a honeycomb spacer in the 
test sections the maximum film rate flowing off is drastically reduced 
by about 75 to 85% for the same flow rate. Mounting a second 
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spacer, however, had no further influence on the film flowing off. It 
was possible to explain this phenomenon by means of the course of 
the experiments. 


36416 (JAPFNR—406) Sodium mists behavior in cover gas space 
of an LMFBR: experimental study. Himeno, Y.; Takahashi, J. (Power 
Reactor and Nuclear Fuel Development Corp., Oarai Oarai, Ibaraki 
(Japan). Oarai Engineering Center). Feb 1978. 33p. (PNC-N—941- 
78-42). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

The paper describes the sodium mist behavior in a simulated 
Argon cover gas space of an LMFBR consisting of a test vessel of 
1,400 mm in axial length, 305.5 mm in inner diameter and about 100 
liters in volume. Measurements were made of the mist concentration 
and the mist gravitational settling flux between the sodium pool 
temperature range of 290° to 520°C. The results are discussed under 
the monosize assumption of the particles, and the particle sizes and 
evaporation rate are derived. Transient and steady state mist concen- 
tration behavior were also investigated. 


36417 (WAPD-TM—1235) Fuel rod welding (LWBR develop- 
ment program). Bickel, W.L. (Bettis Atomic Power Lab., West 
Mifflin, PA (USA)). Feb 1979. Contract EY-76-C-11-0014. 54p. Dep. 
NTIS, PC A04/MF AO1. 

Procedures were developed to weld both ends of = 
mately 25,000 fuel rods for the Light Water Breeder 
(LWBR) core. The rods were welded using the gas tungsten arc 
(GTA) method in high-purity helium at 1 atmosphere. Welding 
parameters, including weld current, arc gap, and speed of rotation, 
were established to control the size of the weld. Electrode and chill 
positioning with respect to the endclosure/tube joint controlled the 
location of the weld. Weld quality of the fuel rods was ensured by 
100-percent nondestructive testin, = by ultrasonic and radiographic 
inspection and the destructive evaluation of process control samples 
in each weld lot. 


36418 (WAPD-TM—1419) Critical heat flux experiments with a 
local hot patch in an internally heated annulus (LWBR development 
program). Mortimore, E.P.; Beus, . (Bettis Atomic Power Lab., 

West Mifflin, PA (USA)). Feb 1979. Contract EY-76-C-11-0014. 47p. 
Dep. NTIS, PC A03/MF AO1. 

Critical heat flux experiments were conducted for upflow of 
water in a vertical 84 inch annular flow channel, 0.303 inch heated 
LD. and 0.500 inch unheated O.D. Test data were obtained at 
pressures from 1200 to 2000 psia, mass velocities from 0.25 x 10° to 
2.8 x 10° Ib/hr-ft? and inlet temperatures ranging from 200 to 600°F. 
Three different test sections were employed with (1) axially uniform 
heat flux over the 84 inch length to serve as a no-hot-patch data 
base, (2) axially uniform heat flux over 82 inches with a 1.5 heat flux 
ratio hot patch over the last two inches, and (3) axially uniform heat 
flux over 82 inches with a 2.25 heat flux ratio hot patch over the last 
two inches. 


36419 (WARD-HT—3045-34) High temperature structural 
design technology: validation. Quarterly progress report for period 
ending February 28, 1978. Bishop, E.C. (Westinghouse Electric 
Corp., Madison, PA (USA). Advanced Reactors Div.). Mar 1979. 
Contract EY-76-C-02-3045-006. 125p. AT. 

Progress is summarized in the testing and analysis of types 
304 and 316 stainless steel plates and tubular specimens for the 
purpose of documenting design criteria for FFTF and LMFBR core 
structural components. included are data on basic foyer — 
tubular specimen testing, structure testing, FFTF 
testing, and analysis methods and procedures. 


36420 Diffusion coefficients of sodium 7 in argon and 
helium. Kumada, T.; Ishiguro, R.; Kimachi, Y. (Hokkaido Univ., 
Sapporo, Japan). Nucl. Sci. Eng.; 70: No. 1, 73-81(Apr 1979). 

Diffusion coefficients of sodium vapors in argon and helium 
gases were measured from 380 to 560°C by the Stefan method under 
atmospheric pressure. Careful considerations were made in the 
design of the apparatus to obtain data within a +-10% error, which 
arises from several sources inherent in the Stefan method. The 
experimental errors inherent in such sources were theoretically 
evaluated. The experimental diffusion coefficients were compared 
with those predicted by the majority of previous theoretical expres- 
sions. The comparisons revealed that the expressions proposed by 
Moulaert for the sodium—argon mixture and by Aref'yev et al. for 
the sodium—helium mixture predicted values that were in excellent 
agreement with the measurements. 


36421 UV viewing through sodium coolant. Minnick, L.E.; Pack, 
R.W. (to Electric Power Research Inst.). US Patent T980,001. 6 Mar 
1979. Filed date 29 Jun 1977. 3p. 

Sodium-immersed components in a nuclear reactor are ren- 
dered observable by illumination with radiation in the ultraviolet 
(UV) spectrum and by detecting reflected radiation through a UV 
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scanning means, such as a television type camera sensitive to UV 
radiation. The UV scanning means may be adapted to be immersed 
in molten sodium coolant to facilitate observation of selected loca- 
tions within the nuclear reactor. Real-time i may be provided 
for monitoring reactor operation and remotely-contro! reactor 
maintenance operations. 


36422 Intercomparison of auto- and cross-power spectral density 
surveillance systems for sodium boiling detection in fast reactors. 
Ehrhardt, J. (Kernforschun; trum, Karlsruhe, Germany). Nucl. 
Technol.; 42: No. 3, 250-263 1979). 

Theoretical and experimental investigations on detection sys- 
tems for small narrow-band components in noise signals were con- 
ducted. These detectionn systems are based on the continuous sur- 
veillance of the power spectral density for characteristic peaks. 
Detection sensitivity for auto- and cross-correlation measurements 
was computed for si with normally distributed amplitudes in 
dependence of si coherence. The derived detection criteria 
allowed the comparison of auto- and cross-power spectral density 
surveillance. Theoretical —— —_. _ Ay a number of 
experimental parameter studies. Special retical investigations 
were done for the optimal detection of local sodium boiling in liquid- 
metal fast breeder reactors. 


a Pressure sensor for high-temperature liquids. Fors 
G.A. (to Dept. of Energy). US Patent 4,103,555. 1 Aug 1978. Filed 
date 6 Jun 1977. 6p. 

PAT-APPL-804, 123. 

A pressure sensor for use in measuring pressures in liquid at 
high temperatures, especially such as liquid sodium or liquid potas- 
sium, comprises a soft diaphragm in contact with the liquid. The soft 
diaphragm is coupled mechanically to a stiff diaphragm. Pressure is 
measured by measuring the displacement of both diaphragms, typi- 
cally by measuring the ca — between the stiff diaphragm and 
a fixed plate ser the stiff diaphragm is deflected in response to the 
measured pressure through mechanical coupling from the soft dia- 
phragm. Absolute calibration is achieved by admitting gas under 
pressure to the region between diap and to the region be- 
tween the stiff diaphragm and the fixed plate, breaking the coupling 
between the soft and stiff diaphragms. The apparatus can be calibrat- 
ed rapidly and absolutely. 


36424 Sodium—NaK engineering handbook. Volume IV. Sodium 
pumps, valves, piping, and auxiliary equipment. Foust, O.J. (ed.). 
Contract EY-76-C-03-0700. New York, NY; Gordon and Breach, 
Science Publishers, Inc. (1978). 296p. (SAN—0700-T1). Rockwell 
International Corp., Canoga Park, CA. 

The handbook is useful for designers in the Liquid Metals 
Fast Breeder Reactor (LMFBR) program and by the engineering 
and scientific community performing inves ao and experimenta- 
tion requiring high-temperature Na and NaK technology. Data are 
presented for pumps, bearings and seals, valves, vessels and piping, 
and auxiliary equipment including vapor traps, freeze plugs, fuel- 
channel flow regulators, antivortexing devices, and misce aneous 
mechanical elements. Reactor materials are also discussed. (FS) 


36425 (DOE-tr—69) Testing of a graphite-based extinguishing 
powder for use on liquid metal fires. Menzenauer, P.; Ochs, G.; 
Peppler, W. (Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik). Nov 
1977. Translation of KFK—2525. 20p. Dep. NTIS (US Sales Only), 
PC A02/MF AO1. 
Work performed under United States—W. Germany Fast 
Reactor pAgeres Program. 
raphite-based extinguishing powder, newly developed by 
a French irm (CECA S.A—Le Carbone Lorraine) for use on liquid 
metal fires has been tested on a sodium fire in a with a surface 
area cf 0.96 m? using 60 kg of sodium. The behavior and extinguish- 
ing power are reported and compared with those of other materials 
tested in earlier a The new powder has excellent efficien- 
cy in dealing with sodium pool fires. ————_ is simple. The 
amount segue is more than one order of magnitude less than that 
of currently available alternatives. The powder is not corrosive. 


36426 (DOE-tr—70) FR2-Loop experimental series 5, irradia- 
tion, post-irradiation examination, and analysis of the FCMI. Mueller- 
Lyda, I. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Material- und Festkoerperforschung). 10 Oct 1977. 
Translation - KFK—2523. 54p. Dep. ‘NTI IS (US Sales Only), PC 
A04/MF AOl1 

Work performed under United States—W. Germany Fast 
Reactor Exchange Program. 

In the FR2-Loop experimental series 5, the plastic cladding 
tube diametral strain of UO2—PuOz test rods was examined after 
alternating load operation. The pin design was different from the 
—; 300 specification with + to a strong FCMI (Fuel-Clad- 

Mechanical Interaction) ¢ irradiation was carried out in a 
hig number of single cycles (300 to 500 W/cm linear power, 1 to 
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600 h duration) with a subsequent diameter measurement. It turned 
out that within the attained burnup range (< 2%) no considerable 
diameter increases occurred, even with very rough cycling, except 
one case with a very special power and temperature history. 


36427 Thermal-hydraulic evaluation of advanced wire-wrap as- 
semblies. Wei, J.P. baer Electric Co., Sunnyvale, CA). AIChE 
Symp. Ser.; 73: No. 164, 105-113(1977). (CONF- 760816—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

Fuel assemblies for liquid-metal-cooled fast breeder reactors 
consist of a large number of rods uniformly spaced by wire wrap in a 
hexagonal array. Thermal-hydraulic analyses of a 217-rod wire- 
wrapped assembly with different wire-wrap geometries was accom- 
plished. Advanced designs considered are staggered starts, distribut- 
ed wireless fuel rods and locked wrap. 


36428 Empirical method to calculate Clinch River Breeder Reac- 
= vw —— inlet — transient temperatures. Howarth, 
ouse Electric Madison, PA). AIChE Symp. 
bin ara No. I 164, 114-119(1977). CRNE 160816). 
From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 
Sodium flow enters the CRBRP inlet plenum via three inlet 
loops. An empirical equation was formulated to calculate transient 
temperatures in the inlet plenum from known inlet loop flows and 


temperatures. The constants in the empirical equation were meas- 
ured in a 1/4 scale Inlet Plenum Model using water as the test fluid 
and an electrolyte to simulate the sodium temperature distribution. 
Step electrolyte transients at 100% model flow were used to calcu- 
late the equation constants. The empirical equation was checked by 
compari ag its results with test results from additional tests that 
covered the inlet plenum operational range. 


36429 Influence of scale size and fluid thermal properties in 
simulating LMFBR outlet plenum behavior. Lorenz, J.J.; Carlson, 
R.D.; Howard, P.A. See National Lab., IL). AIChE Symp. 
Ser.; 73: No. 164, 120-126(1977). (CONF- 760816—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

The influence of scale size and fluid thermal properties in 
simulating LMFBR outlet plenum behavior was studied. Tests were 
performed with water and sodium using 1/15-scale models of 
LMFBR outlet plenums. It was found that differences in the behav- 
ior of sodium and water were relatively modest despite a large 
variance in the respective Peclet numbers. The effect of scale size 
was found to be unimportant as evidenced by the reasonably good 
overall agreement of the present 1/15-scale results and 0.55-scale 
data of Carr and Flanigan. It was concluded that for the purpose of 
obtaining engineering design data relating to LMFBR outlet plen- 
ums, small scale water tests will provide a fairly good direct simula- 
tion of full scale sodium behavior. 


36430 Predictive technique for temperature and eddy diffusivity 
distributions in liquid metal turbulent pipe flow. Klein, G.A.; Se- 
sonske, A. (Purdue Univ., West Lafayette, IN). AJChE Symp. Ser.; 
73: No. 164, 127-132(1977). (CONF-7608 16—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

A semi-empirical technique was developed for determining 
the eddy diffusivity of heat, €/sub H/, independent of temperature 
gradient measurements for liquid metals. Two functions represent €/ 
sub H/ in the low and high Reynolds number range, respectively. 
These describe available data and can be refined as additional results 
become available. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


REFER ALSO TO CITATION(S) 37046 


REGULATION AND LICENSING 


36431 (NUREG—0516) U.S. Nuclear Regulatory Commission, 
annual report, 1978. (Nuclear Regulatory Commission, Washington, 
DC (USA)). 1978. 31lp. GPO. 

The report contains the following chapters: (1) overview and 
summary, (2) reactor regulation, (3) materials regulation, (4) domes- 
tic safeguards, (5) waste management, (6) injection and enforcement, 
(7) operating experience, (8) state programs, (9) international activi- 
ties, (10) standards development, (11) regulatory research, (12) in- 
forming and involving the public, (13) proceedings and litigation, 
and (14 5 administration and mangement. 
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36432 (NUREG/CP—0003) State workshops for review of the 
Nuclear Regulatory Commission's decommissioning policy. (SCS En- 
= Inc., Reston, VA (USA); Nuclear Regulatory Commission, 

on, DC (USA)). Sep 1978. 360p. (CONF-7809135—). 
NTIS, PC A16/MF AOl. 

From State workshops for review of the Nuclear more 
ea decommissioning policy; Philadelphia, PA, USA (18 

1978). 

The NRC Offices of Standards Development and State Pro- 
grams conducted three workshops in Philadelphia, Pennsylvania; 
Atlanta, Georgia; and Albuquerque, New Mexico between Septem- 
ber 18 and September 30, 1978. In addition to discussing the pro- 

Plan, summaries of the first two decommissioning reports, 

echnology, Safety, and Costs of Decommissioning a Reference 
Nuclear Fuel Reprocessing Plant (NUREG-0278) and Technology, 
Safety, and Costs of Decommissioning a Reference Pressure Water 
Reactor (NUREG-CR-0130) were presented and relevant comments 
and/or questions solicited. In each workshop, participants were 
divided into heterogeneous groups to facilitate discussion of the 
presentations. A list of 14 questions was given to each group to 
provide guidance for discussions. At the close of discussion, group 
chairmen prepared a report of their ye conclusions. These 
reports were then reviewed and edited by the groups at large and 
the final versions were presented to the workshop by the chairmen. 
Prepared statements were then accepted for presentation. 


36433 (NUREG/PRDI—78/12/P1) Power Reactor Docket In- 
formation. Annual cumulation (citations). (Nuclear Regulatory Com- 
mission, Washington, DC (USA)). Dec 1978. 71lp. TIC. 

Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power plants are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 
in support of applications for construction and operating licenses. 
Citations are listed by Docket number in accession number sequence. 
The Table of Contents is arranged both by Docket number and by 
nuclear power plant name. 


36434 (NUREG/PRDI—78/12/P2) Power Reactor Docket In- 
formation. Annual cumulation (subject index). (Nuclear Regulatory 
Commission, Washington, DC (USA)). Dec 1978. 701p. TIC. 

Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power plants are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 
in support of applications for construction and operating licenses. 
Citations are listed by Docket number in accession number sequence. 
The Table of Contents is arranged both by Docket number and by 
nuclear power plant name. 


36435 (RDT-F—9-2T(1-79)) Seismic requirements for design of 
nuclear power plants and nuclear test facilities. (Department of 
Energy, Washington, DC (USA). Office of Nuclear Energy Pro- 
grams). Jan 1979. Contract W-7405-ENG-26. 25p. RSO. 

This standard establishes engineering requirements for the 
design of nuclear power plants and nuclear test facilities to accom- 
modate the vibratory effects of earthquakes. 


36436 (RDT-P—3-1T(1-79)) Electric penetration assemblies in 
containment structures (IEEE 317 with additional requirments). (De- 
partment of Energy, Washington, DC (USA). Office of Nuclear 
Energy Programs). Jan 1979. Contract W-7405-ENG-26. 12p. RSO. 

The standard covers modular, header-plate type electric pene- 
tration assemblies in research, test, and demonstration reactors; hot 
cells; fuel cycle development facilities; spent fuel storage and radio- 
active waste facilities; and other research and development facilities. 


ECONOMICS 


36437 (AED-Conf—77-329-007) Competitive position of nuclear 
power: a survey. Landsberg, H.H. (Resources for the Future, Inc., 
Washington, D.C. (USA)). (Resources for the Future, Inc., Wash- 
ington, DC (USA)). 1977. 25p. (CONF-7710166—6). Dep. NTIS 
(US Sales Only), PC A03/MF AO1. 

From Problems of nuclear energy supply - chances, risks and 
perspectives in a changing energy economy; Bonn-Bad Godesberg, 
F.R. Germany (3 Oct 1977). 

Nuclear energy and coal are considered to be the two main 
energy sources in the USA which can replace the slowing growth 
and reduce the oil and gas supply. Based on the most recent analyses, 
it is assumed that nuclear energy has a slight competitive advantage 
compared to other energy sources. The two essential cost compo- 
nents are discussed: capital and fuel. The prospects for the capital 
costs for both energy systems, especially the trends which probably 
play a role in the price fixing of uranium and coal are investigated. 
Summarizing the analysis, one finds that in the long-run the uranium 
prices will increase faster than those of coal due to the small 
reserves. Even without the premature use of recycling or breeders, 


NUCLEAR POWER PLANTS 3769 


these trends could be slowed down for a while. On the other hand, 
coal winning faces serious, mostly institutional obstacles, which 
could cause its price to rise. The price increases for both types of 
energy could be of similar magnitude, however its small contribution 
to the overall energy costs mean that the cost increases are less of a 
burden in the case of nuclear energy. 


36438 (ANL-Trans—1146) Minister for work, health, and social 
questions of the North Rhein-Westphalen District: removal of cooling 
tower heat from power stations. A contribution to the discussion of 
location problems in the planning of power stations and power station 
parks. Farthmann, F. Mar 1977. Translation of Colloguium on 

ction problems in the planning of power stations, Dusseldorf, 
1976, 32 pp. (CONF-7610159—(Trans)). 72p. Dep. NTIS, PC A04/ 
MF AOl1. 

From Colloquium on location problems in the planning of 
power stations; Dusseldorf, F.R. Germany (1 Oct 1976). 

Separate abstracts are included for each of the two power 
stations and economics of nuclear parks. 


36439 (ANL-Trans—1146, pp 16-62) Are power station parks 
necessary from the point of view of energy economics. Schulten, R. 
Mar 1977. Translation of Colloguium on location problems in the 
planning of power stations, Dusseldorf, 1976, Paper 2. 

From Colloquium on location problems in the planning of 
power stations; Dusseldorf, F.R. Germany (1 Oct 1976). 

In Minister for work, health, and social questions of the 
North Rhein-Westphalen District: removal of cooling tower heat 
from power stations. A contribution to the discussion of location 
problems in the planning of power stations and power station parks. 

The use of nuclear energy in power stations, in connection 
with the necessary peripheral installations for connecting the outer 
fuel circulation, is by no means without problems today in the public 
eye. In order to be able to solve these problems better, in the past, 
proposals to construct nuclear power station parks or energy parks 
have been made frequently. Economic and safety aspects are dis- 
cussed. 


FUEL CYCLE 


36440 (CONF-7810137—1) Resource implications of alternate 
fuel cycles in converters and breeders. Till, C.E. (Argonne National 
Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 19p. Dep. 
NTIS, PC A02/MF A011. 

From Executive conference on the economic viability of the 
nuclear industry; Phoenix, AZ, USA (15 Oct 1978). 

The capabilities of alternative fuel cycles in terms of resource 
savings are examined. The possible role for alternative cycle in 
deferring the need for the breeder is discussed for various conditions. 
The ultimate need for the breeder, internationally and domestically, 
is examined. 


36441 (SRO—0947-M2) Study of advanced professional educa- 
tional requirements relative to nuclear fuel cycle engineering in indus- 
try and government. Final report. Jur, T.A.; Huhns, M.N.; Keating, 
D.A.; Orloff, D.I.; Rhodes, C.A.; Stanford, T.G.; Stephens, L.M.; 
Tatterson, G.B.; Van Brunt, V. (South Carolina Univ., Columbia 
(USA). Coll. of Engineering). Dec 1978. Contract EY-76-S-09-0947. 
165p. Dep. NTIS, PC A08/MF AO1. 

Under contract with the U.S. Department of Energy, the 
College of Engineering at the University of South Carolina has 
conducted an assessment of educational needs among engineers 
working in nuclear fuel cycle related areas. The study was initiated 
as a regional effort focusing on the concentration of nuclear industry 
in the Southeast. Educational needs addressed were those at the 
post-baccalaureate professional level. The project was envisioned as 
providing base line information for the eventual implementation of a 
program in line with the needs of the Southeast’s nuclear communi- 
ty. Specific objectives were to establish the content of such a 
program and to determine those specialized features which would 
make the program most attractive and useful. 


36442 Radiological implications of plutonium recycle and the use 
of thorium fuels in thermal power reactor operations. MacDonald, 
H.F.; Nair, S. (Central Electricity Generating Board, Berkeley, 
United Kingdom). Nucl. Technol; 3: No. 3, 353-361(Mar 1979). 

The Central Electricity Generating Board reactor inventory 
code RICE has been used to calculate the buildup of activity and 
radioactive emissions for a range of alternative fuel cycles based on a 
conceptual high-temperature gas-cooled reactor design. The fuels 
included in this study were a conventional 7°*U-enriched oxide fuel, 
a mixed PuO./UOz: fuel employing pressurized water reactor pluto- 
nium, and both low- and high-enrichment mixed 7**UO2/ThO, fuels. 
The results have been used to quantify the radiological protection 
implications of these fuel cycles in terms of fuel handling and 
reprocessing waste management. 
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PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 35505, 35561, 36924 


36443 eS tube steam reformer 7 ne 
Lewe, C.K.; Nieto, J.M.; Papadopoulos, A. (NUS Oe 
——_ MD (USA)). Sep 1978. ‘Contract EY-76-C-02-2841. 2 
NTIS, PC A10/MF AO. 

Work done in partial fulfillment of Task 7 of the Duplex 
Steam Reformer oe Program is described. The DSR 
concept acts as a double barrier between a process heat high 
temperature reactor plant (PNP) and a closed loop chemical heat 
pipe (CHP) for the long distance transport of chemical energy to a 
remote industrial user. The current state of the DSR design is 
aren as well as related systems and equipment. The PNP 

et is based upon work currently underway in the 
epublic of Germany. 


36444 Sat p 17p, App. B Paper pd Cogeneration 
nuclear pow: and bolier stations future out- 
look. Toamnikov, VP VAP.; Pleskov, G.1.; Abrosimov, A. f Kuznetsov, 
Y.A.; Sakharov, A.G.; ‘and Shitikov, Y.A. Feb 1979. 

In — of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 
and Technical Cooperation in the Field of Thermal Power Plant 
heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

The main design proposals, selection of equipment, safety 
problems, and other problems associated with the anticipated devel- 

it of nuclear heat-and-power plants in the USSR are discussed. 

CL) 


36445 (DOE-tr—158) Further development of the high tempera- 
ture reactor. Oembe, H.; Schloesser, J. Translated from Atomwirtsch., 
Atomtech.; 23: 408-412(Sep 1978). 14p. Dep. NTIS, PC A02/MF 
AOl. 

Since the beginning of 1976, reorientation of high temperature 
reactor (HTR) development has been proceeding. More than ten 
concept variations for the HTR for —— and process heat 

eneration were reduced to one concept each. Both concepts agree 
in general, and use spherical fuel elements, prestressed concrete 
pressure vessels, and integrated construction. For oe genera- 
tion, the HTR with directly connected ok urbine (HHT-system) 
was selected. tors are beginning to form project unions; GHT 
and HRB will form a consortium for planning the nuclear thermal 
generation system. A prototype for the HHT powerplant shall be 
given in 1983 and for the PNP system, in 1985. 


NUCLEAR REACTOR TECHNOLOGY 


REFER ALSO TO CITATION(S) 36370 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 37707 


36446 Optimal choice of parameters for exponential biasing in 
Monte Carlo. Dubi, A.; Dudziak, D.J. (Los Alamos Scientific Lab., 
New Mexico). Nucl. Sci. Eng.; 70: No. 1, 1-13(Apr 1979). 

The exponential biasing method for Monte Carlo is discussed, 
and methods leading to the optimal choice of the various parameters 
involved are considered. Specifically, an approximation procedure 
for ascertaining optimal eters is derived and tested. An exami- 
nation of the Nets processes underlying the method illuminates 
the theoretical derivation. 


36447 Bounded flux-at-a-point estimators for multigroup Monte 
codes. Fraley, S.K.; Hoffman, T.J. (Oak Ridge 
National Lab., TN). Nucl. Sci. Eng.; 70: No. 1, 14-19(Apr 1979). 
Two methods to improve the variance of statistical flux-at-a- 
point estimators over conventional unbounded estimators are devel- 
oped that are readily implemented in multigroup Monte Carlo radi- 
ation transport computer codes. The theory behind the methods is 
developed, and the procedures for their application to Monte Carlo 
computer codes are outlined where necessary for clarity. Their 
applic lication is demonstrated by the solution of a sample problem. 
methods do not require a modification of the random walk, 
are easily implemented in multigroup Monte Carlo computer codes, 
and provide results that are comparable to other finite variance 
techniques. 
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36448 Three basic neutron-transport problems in spherical geom- 
etry. Siewert, C.E.; Grandjean, P. (Centre d'Etudes Nucleaires de 
Saclay, Gif-sur-Yvette, France). Nucl. Sci. Eng.; 70: No. 1, 96- 
98(Apr 1979). 

The method of elementary solutions and the F/sub N/ 
method are used to solve three basic problems concerning neutron 
diffusion in spheres. 


36449 Fission yields for fast-neutron fission of uranium-238. 
Gindler, J.E.; Glendenin, L.E.; Meadows, J.W. Jr.; Flynn, K.F. 
— National Lab., IL). Nucl. Sci. Eng.; 70: No. 1, 101-106(Apr 
1979). 


Fission yields determined for fission of **U with monoener- 
getic neutrons have been used to calculate the fission yields expected 
in **U when exposed to a Watt neutron spectrum for #°U and in 
the center of the Experimental Breeder Reactor II core. The calcu- 
lated results are compared with the experimental results for several 
reactors and with the fast fission yields recommended by two 
compilers. 


36450 (DOE-tr—63) Subroutine package for I/O 

within the modular KAPROS. Kuefner, K 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Neutronenphysik und Reaktortechnik). Oct 1977. Translation of 
KFK—2513. 50p. Dep. NTIS (US Sales Only), PC A03/MF A011. 

Work performed under United States—W. Germany Fast 
Reactor Exchange Program. 

Subroutines are presented for simplified use of the KAPROS 
data management. For all standard FORTRAN I/O statements 
(including direct access), subprograms are given. The calls are 
identical for all access methods offered by KAPROS. At run time, a 
KAPROS input data block fixes the realization of the access method 
for each file to be worked on by this subroutine Pap oe This 
technique supports and eases the conversion of stand-alone programs 
in KAPROS modules and vice-versa. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 36245, 36509, 36510, 36536, 
37048, 37049, 37078, 37091 


36451 (ANL-CT—79-15) Core mechanics considerations for a 
Fast Mixed Spectrum Reactor (FMSR). Moran, T.J.; Fulford, P.J. 
(Argonne National Lab., IL (USA)). Dec 1978. Contract W-31-109- 
ENG-38. 45p. AT. 

A preliminary analysis of the core restraint mechanics of a 
helium coolant Fast Mixed Spectrum Reactor was performed to 
ascertain the feasibility of the FMSR in this respect. A specific 
mechanical design was selected for study based on available data. 
The advanced low swelling ferritic alloy D57 was used as the duct 
material. The two-dimensional core restraint code NUBOW-2D 
(Inelastic), with some modification, was used to analyze the duct 
bowing, interaction, and dilation. The important phenomena were 
identified and quantified. Bowing of the ducts was found to be 
acceptable except for some long resident moderator assemblies. 
However, the bulging of the hexagonal duct walls flats from creep 
relaxation of the bending stresses due to the high internal coolant 
pressure in the extreme fluence environment causes severe duct-to- 
duct interaction in the core. The resulting interferences and flow 
distributions are of unacceptable levels. It was concluded that the 
somewhat conventional mechanical design studied was not viable for 
the FMSR. Recommendations for achieving an acceptable design 
were made in the areas of geometry, operating conditions, and 
materials. 


36452 (INIS-mf—4233) Design of a sodium-air heat dissipator 
capable of transmitting powers till a megawatt. Castellanos C, G. 
(Universidad Nacional Autonoma de Mexico, Mexico City. Facultad 
de Quimica). 1977. 158p. (In Spanish). Dep. NTIS (US Sales Only), 
PC A08/MF AOl1. 

Thesis. 

This is a theoretical study of the transport phenomenon in 
which emphasis is put on heat transference. From the chemical and 
nuclear point of view a review is made of the sodium behavior as an 
agent of heat transference and as a fluid. The heat transference is 
analyzed on wide surfaces and the design of a sodium air heat 
dissipator capable of transferring powers in the range of a megawatt 
is presented with a simulation by computer. The results show that 
the heat transference coefficients don’t vary greatly as a function of 
temperature. This way we can use the caloric temperature for the 
determination of the sodium properties and the medium temperature 
for the determination of the air properties. 


36453 (INIS-mf—4263) Nuclear quality assurance programs, 
their role and their impacts. Lex, B.L. (Bechtel Corp., San Francisco, 
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CA (USA)). 1978. 8p. (CONF-7710184—4). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

From IAEA specialists meeting on the effect of regulatory 
requirements on nuclear power plant control and instrumentation 
systems; Madrid, Spain (4 Oct 1977). 

The major steps in the development of control and instrumen- 
tation design requirements for a nuclear station, the execution of the 
detailed design and the procurement, installation and start-up of the 
control equipment and systems are outlined. The —— quality 
assurance program requirements related to each of these steps are 
described and the impact of these requirements on the conduct of the 
work are examined. 


36454 (INIS-mf—4265) Safety considerations for various appli- 
cations of remote multiplexing in nuclear power plants. Leary, J.E. 
(Bechtel Corp., San Francisco, CA (USA)). 1978. 13p. (CONF- 
7710184—3). Dep. NTIS (US Sales Only), PC A02/MF AOl. 

From IAEA specialists meeting on the effect of regulatory 
requirements on nuclear power plant control and instrumentation 
systems; Madrid, Spain (4 Oct 1977). 

There is increasing interest in the application of remote 
multiplexing systems (RMS) for power plant applications. Remote 
multiplexing can replace the majority of conventional control and 
instrumentation signal cables. In addition, the RMS can perform 
control logic functions presently implemented by discrete hardwired 
circuit elements. The background and trends in the use of RMS and 
the attendant advantages and concerns are reviewed. Classifications 
of multiplexed digital systems are presented to show the evolution of 
this technology in power plant applications. Nuclear safety-related 
applications of RMS are discussed with emphasis on the impact of 
selected NRC Regulatory Guides on such applications. 


36455 (INIS-mf—4316, pp 86-90) Nonequilibrium N2O, flow 
with the NO addition in turbine stages. Bazhin, M.A.; Razumova, 
G.A. (AN Belorusskoj SSR, Minsk. Inst. Yadernoj Ehnergetiki). 
1977. (In Russian). 

In Dissociating gases as coolants and working fluids in power 
plants. III. 

A one-dimensional model is presented for the flow of ideal- 
gaseous nitrine in an axial-flow turbine stage with allowance for the 
reaction rate of 2NO2 —-+ 2NO+ Oz. The profile thickness of blades is 
taken into account. The effect of NO and N2QO, additions on the 
degree of flow parameter deviations from the equilibrium is found 
out. A comparison of the results obtained with N20, flow param- 
eters is made. The calculation of parameters of the nonequilibrium 
flow of nitrogen tetroxide with the NO addition to 5 wt.% has 
shown that these additions affect parameters of the flow only in the 
third significant figure, the more the nonequilibrium of the flow, the 
less the effect of NO additions. 


36456 (INIS-mf—4316, pp 23-33) Simplified mathematical model 
for heat supply and removal with allowance for chemical reaction 
kinetics in the N2O, reversible 2NO2 reversible 2NO + QO» system. 
Shiryaeva, N.M. (AN Belorusskoj SSR, Minsk. Inst. Yadernoj Eh- 
nergetiki). 1977. (In Russian). 

In Dissociating gases as coolants and working fluids in power 
plants. ITI. 

The processes of heat supply and removal with chemical 
reactions proceeding in the circuit are usually described by a set of 
nonlinear ordinary differential equations. Considering a non-equilib- 
rium state of a chemically reacting gas relative to equilibrium, to 
which the nonequilibrium system approaches according to a certain 
process and applying the Tailor series expansion near this equilibri- 
um point, a set of differential equations can be reduced to one 
differential and some algebraic equations. The analysis shows that of 
the differential equation obtained can be quasilinearized, and then 
the linear differential equation can be solved. On the basis of the 
analytical solutions obtained the calculations of flow parameters 
have been performed for the cases of cooling and heating the 
dissociating coolant in channels of a constant cross-section at various 
pressures. The calculation results are in a satisfactory agreement 
with the numerical solution of a set of differential equations per- 
formed on the ‘"Minsk-22” computer. The solution may be applied to 
calculate isobaric processes in thermodynamic cycles, where the 
N20, coolant is used. 


36457 (INIS-mf—4316, pp 201-209) Radial forces in seals of 
centrifugal pumps. Martsinkovskii, V.A.; Sinev, N.M. 1977. (In Rus- 
sian). 

In Dissociating gases as coolants and working fluids in power 
plants. III. 

The reliability of pumping devices for NPP is mainly charac- 
terized by their vibrational state, thus the main problem is an 
isolation of pumps from the resonance regions. To solve the problem 
it is necessary while designing to calculate the inherent rotor fre- 
quencies with a sufficient accuracy. As the experience shows radial 
forces arising in slot seals have a great influence on the critical rates 
of pump rotors. The calculation is given of hydrostatic and hydro- 
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dynamic radial forces for the laminar and turbulent flows. The 
conicity of the sealing gap, which may occur due to fabrication 
errors and deformation of the sealing elements under the effect of 
the throttling pressure, is also taken into account. The forces found 
enable the critical rates and the boundaries of the dynamic stability 
of pump rotors to be determined fairly accurately, as it has been 
confirmed by the experiments on natural feed pumps. 


36458 (INIS-mf—4316, pp 47-53) Effect of chemical reaction 
kinetics on weight and dimension of condensers for N2O,-cooled NPP. 
Avkhimovich, Z.S.; Mikhalevick, A.A.; Peslyak, V.I. (AN Beloruss- 
koi SSR, Minsk. Inst. Yadernoj Ehnergetiki). 1977. (In Russian). 

In Dissociating gases as coolants and working fluids in power 
plants. III 

The effect of chemical reaction kinetics O2+2NO reversible 
2NO, on weight and dimensions of condensers for NPP with reac- 
tors cooled by dissociating N2O, has been investigated. It follows 
from the analysis that the condenser weight increases with the 
temperature rise of the cooling water. The increase in cooling 
frequency favourably affects the change in the condenser weight, at 
high frequencies of cooling and low water temperatures at the 
condenser inlet, almost linear relation of the total weight of condens- 
er to the concentration of non-condensable components in the cool- 
ant being observed. The increase in non-condensable component 
quantity in the mixture leads to the increase in the condenser weight 
which is, however, far less than that of condensers with inert 
vapour-air condensation. The increase in water temperature in the 
condenser tubes intensifies the effect of non-condensable components 
condensation on weight and dimensions. 


36459 (INIS-mf—4316, pp 64-68) High-pressure installation 
cooled by dissociating nitrogen tetroxide. Petukhov, G.D.; Stepan- 
enko, V.N.; Shchurin, V.N. (AN Belorusskoj SSR, Minsk. Inst. 
Yadernoj Ehnergetiki). 1977. (In Russian). 

In Dissociating gases as coolants and working fluids in power 
plants. ITI. 

A universal high-pressure test rig is described that is designed 
to perform a complex of thermal and hydraulic investigations of 
reactor fuel assemblies and heat-exchange equipment models and 
coolant technology for a prototype commercial NPP with a fast 
N2O,-cooled reactor being under development. The systems are 
described and the main parameters of the plant are presented. The 
primary high-pressure circuit is leak tight and operates in a closed 
gas-liquid cycle; it consists of an experimental section, a regenerative 
heat-exchanger, a cooler, liquid filters, circulating pumps and a gas 
cyclon. A developed system of heat regeneration allows electric 
power consumption to be substantially decreased. As the protot: 
commercial reactor is designed for supercritical parameters, ‘the 
major part of experiments are assumed to be performed at pressures 
between 150 and 170 kg/cm? A continuous purification of the 
coolant in the gaseous and liquid phases is provided in the circuit to 
remove undissolved corrosion products. All the equipment would be 
arranged in a steel leat tight container provided with systems of 
special ventilation and drainage. 


36460 (INIS-mf—4373, pp vp) Thermoelastic stress analysis of 
reactor secondary containment. 1977, 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


An analytical solution is presented to steady-state axisymme- 
tric thermal stress problem for a reactor secondary containment 
having shell shape and consisting of spherical and cylindrical 
The stresses in the shell are produced by given temperatures (tech- 
nological or postaccidental and atmospheric) applied at the internal 
and external surfaces of the containment. The problem is solved 
using the classical theory of thin shells obeying the Kirchhoff-Love 
hypothesis, and assuming the linear variation of temperature along 
the thickness of the shell. 


36461 (INIS-mf—4373, pp vp) Model for capacity control of a 
reinforced concrete shell section. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


This paper suggests a method for computing a state of stress 
in concrete and reinforcement being in equilibrium with the given 
stress resultants. This is done by a nonlinear analysis, considering 
realistic constitutive relations both for concrete and for reinforce- 
ment. The shell thickness is divided into an optional number of 
concrete layers. Within each layer, biaxial constitutive relations 
based on test results are established in the principal strain directions. 
A formulation which also incorporates the stress-strain curves speci- 
fied in several design codes (ACI 318-71, CP 110, NS 3473 etc.) is 
used. The stress-strain relations for each reinforcement layer are also 
based on test curves. A bilinear approximation is used. The equilibri- 
um equations are established by a summation of the contributions 
from each concrete and reinforcement layer. An iterative solution 
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procedure is used until convergence is achieved. The model ignores 
the influence from transverse shear forces. The method satisfies 
equilibrium, but violates to some extent compatibility, as the strains 
assumed in the capacity control are not compatible with the dis- 
placements in a traditional shell analysis based on a linearly elastic 
shell theory. The reinforcement is — so to get sufficient 
capacity or eliminate superfluous steel. This is performed stepwise. 
First, modifications for not exceeding the concrete capacity are 

rformed if necessary. Next, too highly strained reinforcement 

yers are modified. Finally the reinforcement ratio of layers with 
too large capacities is reduced. After each modification, a state of 
equilibrium is computed if possible. 
36462 (INIS-mf—4373, pp vp) Influence of concrete cracking in 
the stress distribution in some typical structures. 1977. 

From 4. international conference on structural mechanics in 

reactor technology; San Francisco, CA, USA (15 Aug 1977). 


The aim of this paper is a discussion of the effects of concrete 
cracking on the stress distribution in some typical structures under 
the effects of particular loading conditions such as the thermal 
steady states and transitories. A non-linear stepwise elastic code is 
used to investigate the behavior of the concrete reference structures 
under thermal loadings. For each load step the stiffness matrix is 
reevaluated, taking the stress distribution into account; the concrete 
is supposed to behave elastically both in tension and compression up 
to the appropriate strength limits. Above the tensile strength limit 
the concrete is sup; to have no resistance and a crack is 
supposed to ap) oughout the whole traction zone. The steel is 
supposed to behave elastically up to its yield point and then to have 
no change in its stress level but to increase its strains only. In the 
formulation of the stiffness matrix the usual hypotheses for rein- 
forced concrete beams are made: sections remain plane and shear 
deformations are neglected with respect to the bending ones. As an 
example the following reference structures are quoted: one span 
beam with different restraint conditions, simple plane frames, plates; 
among the most significant loading conditions may quote the aver- 
age temperature increases and thermal gradients. 


36463 (INIS-mf—4373, pp vp) Analysiss of reinforced concrete 
containment vessels considering concrete cracking. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


There are two general approaches that can be used to analyze 
reinforced concrete containment vessels considering concrete crack- 
ing. They are a) closed form solutions considering the structurally 
orthotropic shell —_ and b) finite element programs that take 
- account the different membrane and bending properties of the 
element. 


36464 (INIS-mf—4373, pp vp) Effects of thermal cracking on 
4 oo behavior of reinforced concrete containment structures. 
1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


Thick concrete cylinders acted on by horizontal dynamic 
forces are analyzed. According to the dimensions they may simulate 
a containment structure or a reactor core support. In particular, the 
effects of thermal cracking on their dynamic behavior are investigat- 
ed; up to now the tests are confined to vertical cracking which is 
likely to appear under a thermal gradient of approximately 35 to 
45°C on the wall. At higher temperatures, the number and extension 
of these cracks increase, till a stabilized crack pattern is reached. 
This is the main subject of the present investigation. The horizontal 
forces call for a shear transmission along the crack. According to the 
literature, shear stresses can be transmitted by aggregate interlock, 
by shear friction, and by the dowel action provided by horizontal 
reinforcement. These effects may accomodate the shear transmission 
along the crack required to resist a given distribution of horizontal 
forces. On the other hand, the shear rigidity of the structure may be 
negatively affected by the cracking, depending on the crack width 
and distribution and on the amplitude of the applied forces. In this 
case a dynamic behavior of the structure is to be analyzed with 
proper consideration to the existing cracking. 


36465 (INIS-mf—4373, pp vp) Containment liner plate anchors 
and steel embedments test results. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


This paper summarizes test data on shear load and deforma- 
tion capabilities for liner plate line anchors and structural steel 
embedments in reinforced and prestressed concrete nuclear contain- 
ments. Reinforced and prestressed nuclear containments designed 
and constructed in the United States are lined with a minimum of 
0.64 cm steel plate. The liner plates are anchored by the use of either 
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studs or structural members (line anchors) which usually run in the 
vertical direction. This paper will only address line anchors. Static 
load versus displacement test data is necessary to assure that the 
design is adequate for the maximum loads. The test program for the 
liner anchors had the following major objectives: determine load 
versus displacement data for a variety of anchors considering struc- 
tural tees and small beams with different weld configurations, from 
the preceding tests, determine which anchors would lead to an 
economical and extremely safe design and test these anchors for 
cyclic loads resulting from thermal fluctuations. Various concrete 
embeds in the containment and other structures are subjected to 
loads such as pipe rupture which results in shear. Since many of the 
loads are transient by nature, it is necessary to know the load- 
displacement relationship so that the energy absorption can be 
determined. The test program for the embeds had the following 
objectives: determine load-displacement relationship for various size 
anchors from 6.5 cm? to 26 cm? with maximum capacities of approxi- 
mately 650 kN; determine the effect of various anchor width-to- 
thickness ratios for the same shear area. 


36466 (INIS-mf—4373, pp vp) Analysis of a prestressed concrete 
containment dome with circular openings. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


There are several methods for removing the steam generators 
from the reactor building should it ever become necessary to replace 
them. Two schemes were considered, one is to remove the steam 
generators through one central opening in the dome and the other 
through two eccentric openings, one above each steam generator. 
These openings are circular in shape and are approximately 17 feet in 
diameter. The study was carried out on a torus-spherical contain- 
ment dome prestressed by three groups of 29 unbonded tendons 
oriented at 120 degrees to one another for a total of 87 tendons 
anchored at the vertical face of the dome ring girder. To determine 
the prestressing forces acting on the dome, individual tendons have 
been idealized as an assemblage of linear segments. The prestressing 
force was assumed constant within each segment, and the pressure 
from the curved tendon exerted on the dome was applied as concen- 
trated loads at segments’ intersection points. The losses due to 
friction and wobble have been considered in a piecewise manner. 
The finite element method of analysis has been used to evaluate the 
internal forces in the dome due to various loading conditions includ- 
ing prestressing loads. Over 2000 triangular shell elements were used 
to model the dome and the cylindrical walls down to the base slab. 


36467 (INIS-mf—4373, pp vp) Analysis of piping loads on shells 
of revolution. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


The paper provides a method of calculating the truncation 
error due to terminating the Fourier expansion of a loading at a 
given point. Also for various common loading situations, it provides 
points where the truncation error is zero. To demonstrate the 
validity of this procedure, the ‘exact’ maximum bending stress in a 
sphere under six equidistant, concentrated loads is compared with 
the result obtained from a series which stopped at one of these points 
of zero error. The error in fact is less than 1%. 


36468 (INIS-mf—4373, pp vp) Design of concrete containments 
for tangential shear loads. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


This paper presents the historical development of tangential 
shear considerations for concrete containments in the United States. 
About ten years ago, the first major generation of concrete contain- 
ments were under design in the United States. In general, the 
reinforced containments used both an orthogonal and inclined (diag- 
onal) reinforcng system. The orthogonal reinforcing was designed to 
resist membrane loads and the inclined system resisted the tangential 
shear. Containments designed within the last few years have had 
additional requirements. The first required that three earthquake 
components be considered (two horizontal and one vertical) and the 
maximum vertical ground motion be the same as the horizontal. 
However, all three components could be combined using the square 
root of the sum of the squares (SRSS). In addition, the (SRSS) 
technique was interpreted to mean that the maximum membrane and 
the maximum tangential shear force would combine directly when 
determining reinforcing. Another change for reinforced contain- 
ments required that strain compatibility be considered and no yield- 
ing was permitted in the inclined reinforcing. Presently, there are 
several code changes that are in the process of being approved for 
reinforced containments and provisions are being added for pres- 
tressed containments. 
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36469 (INIS-mf—4373, PP vp) Instability behavior of stiffened 
dome liners under construction ition, 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


The purpose of this paper is to present techniques related to 
stability analysis, design concepts and behavior of dome liners. 
Various stiffening systems are examined from economy, schedule 
and constructablity point of view. The various failure modes can be 
classified as either buckling due to local instability or to an overall 
instability of the shell. Local instability may occur due to buckling of 
liner panel between a pair of rings and stringers or torsional and 
lateral buckling of the stiffeners. Methods are developed for propor- 
tioning stiffening system to preclude local buckling. Overall stability 
is a function of concrete pour height and thickness, loading distribu- 
tion, time elapse between successive placements, rate of concrete 
placement, arrangement of stiffeners and other external supports. A 
computer program based on system energy minimization is used to 
study the overall instability of stiffened domes. Modelling tech- 
niques, effect of temperature and lack of bond, and their influence on 
results are discussed. Results for a self-standing stiffened hemispheri- 
cal dome are presented in the form of mode shapes and buckling 
loads. Based on the results, a pouring scheme is recommended for an 
economical stiffening system. Recommendations are made to select 
the stiffening system and predict the buckling loads for preliminary 
analysis and design of the dome liner. Existing methods and code 
provisions related to tolerance, design criteria etc. are examined and 
recommendations made from practical considerations. 


36470 (INIS-mf—4373, pp vp) Thermal effects in concrete mem- 
bers. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


The proposed method of analysis for concrete members sub- 
jected to temperature changes is consistent with the requirements of 
ultimate strength design. This also facilitates the provision of the 
same safety margin as for other loads. Due to cracks and creep in 
concrete, thermal stresses are nonlinear; they are dependent on the 
effective member stiffness, which in turn vary with the magnitude of 
loading. Therefore it is inconsistent to have an ultimate strength 
design in conjunction with an analysis based on the linear elastic 
theory. It is proposed that when the requirements of serviceability 
are met, the neutral axis corresponding to the ultimate load capacity 
conditions be considered for temperature-induced loadings. This 
conforms with the fact that the thermal load, because of creep and 
formation of cracks in the member, can be self-relieving as the failure 
load condition or ultimate capacity is approached. The maximum 
thermal load that can develop in dependent on the effective cross 
section of the member. Recommendations are made for determining 
the average effective member stiffness, which lies between the 
stiffness corresponding to the cracked (at ultimate condition) and the 
uncracked sections. In the proposed method, thermal stresses are not 
considered completely ediediowe, The stresses are considered 
simultaneously with stresses resulting from other causes. A step-by- 
step approach is presented for analysis and design of concrete 
members subjected to temperature changes. 


36471 (INIS-mf—4373, pp vp) Time domain analysis model of a 
floating structure and its frequency dependent added mass. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


This paper presents an alternative approach, wherein limited 
information on the added mass behavior of the structure is used to 
synthesize a considerably smaller equivalent time domain model of 
the structure and the surrounding fluid. Though the construction of 
this equivalent model is purely mathematical, being defined by 
stiffness and mass matrices which may not be directly related to the 
fluid-structure system, it can, however, be physically interpreted as a 
multi-degree spring-mass system coupled to the floating structure. 
The model construction is based on the fulfillment of the require- 
ment that the floating structure response under a harmonic excitation 
in the equivalent model be the same as that implied by its added 
mass. The model is simple to construct and is insignificantly small in 
size when compared to a fluid-structure finite element model of the 
basin. An example of a two dimensional model of a floating structure 
under a time history of forces generated by a passing tornado is 
nes for illustrating the use and the applicability of the method. 

behavior of the floating structure in the equivalent model is 
compared to that predicted by a fluid-structure finite element model 
of the basin. Excellent agreement in the results is obtained. A 
comparison of the computation times for the example problem shows 
that the equivalent model approach cost (inclusive of the cost of 
added mass determination) is considerably less than the fluid-struc- 
ture finite element analysis. The model is thus shown to be accurate 
and computationally efficient. 
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36472 (INIS-mf—4373, pp vp) Metal containments: nature of 
loads and behavior limits. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


The objective of this paper is to interpret regulatory require- 
ments, define more specifically loads and load combinations. The 
paper further discusses the probabilistic analysis of the design loads 
and associated risks. Let us observe load combinations, consisting of 
dead, live, accident pressure, temperature, and earthquake loads, and 
examine the probability of their simultaneous occurrence. The pri- 


mary load in containment is the internal pressure and temperature 
that develops after the Loss of Coolant Accident (LOCA). This is a 
postulated but highly improbable load with its occurring for a 
very short period of time. The probability of the occurrence of 
LOCA is estimated as 10~* per reactor year. Another very important 
load for designing metal containment is earthquake. A reasonable 
estimate for the probability of ground motion in excess of an SSE of 
0.2 g would appear to be 10~* to 10~° per reactor year. Additional 
dead and live loads will be acting on containment at all times, and 
therefore their probability is unity. A reasonable estimate that the 
loads described above would occur simultaneously would approxi- 
mate the order of 10~* to 10-'°. The paper further discusses the 
analysis of metal containments, with ial emphasis on the analysis 
of local support zones. The equations are developed for spherical 
and cylindrical type containments, as the function of dead and 
pressure loads. The recommendations are then made for the length 
of local support zone effects. Design stress allowables recommended 
by the Code are also discussed. As an illustration, let us consider a 
195 ft dia spherical containment with 1.5 in. thick walls made of steel 
SA 516, grade 70. Neglecting the effects of discontinuity and the 
dynamic nature of loading, calculated safety factors against over- 
pressurization are: for the allowable stress conditions, 1.20; for yield, 
1.98; and for ultimate, 3.99. 


36473 (INIS-mf—4373, pp vp) Frequency analysis of FNP plat- 
forms using a high precision thick plate bending element. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


A fully conforming triangular thick orthotropic plate bending 
element on an elastic foundation is developed for the frequency 
analysis of Floating Nuclear Power Plant (FNP) platforms. The 
elements has three nodes with twelve degrees of freedom per node. 
The strain energy expression of Mindlin’s thick plate theory account- 
ing for bending and shear is modified to include the strain energy of 
the elastic foundation. The stiffness and mass matrices of the element 
are developed by oe the strain energy and kinetic energy 
expressions. The accuracy of the proposed element is established by 
comparison of the natural frequencies of certain thick and thin plates 
with the available results. The floating platform is modelled as an 
equivalent thick orthotropic plate and the supporting water medium 
is replaced by a system of linear springs. The mooring connections 
to the breakwater are also idealised by linear springs representing the 
strut stiffnesses. The hydrodynamic effects of the supporting water 
medium represented by added mass and ——- have a significant 
effect on the response of the platform. As a first approximation, the 
added mass is determined as the mass of the water — by the 
platform and distributed to all the nodal points. © mounted 
structures are replaced by lumped masses at the nodes. The calculat- 
ed frequencies of the platform yield reasonable results. As an im- 
provement, the added mass can be calculated using two-dimensional 
plane-strain fluid finite element modelling (vertical plane) of the sea 
water in the artificial basin. The uency dependent nature of the 
added mass will necessitate an iterative procedure for specified loa. 


36474 (INIS-mf—4373, pp vp) Special criteria developed for the 
design and analysis of floating nuclear plant containment structures. 
1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


Offshore Power Systems (OPS) is designing and manufactur- 
ing standardized Floating Nuclear Plants (FNP). The plant utilizes 
an ice-condenser and dual containment system with a free-standing 
steel shell welded to the upper deck of the steel platform. The 
pressure retaining portion of the platform upper deck in the contain- 
ment area is designated as the containment baseplate. Certain unique 
loadings and configurations dictate the development of special crite- 
ria for the design and analysis of containment and other safety- 
related structures. Three topics of these special criteria are presented 
herein: Containment Shell Buckling Criteria; Containment late 
Design Criteria; Criteria for Missile Impact on Steel Panels. 


36475 (ORNL—S5401) Accuracy of small diameter sheathed ther- 
mocouples for the core flow test loop. Anderson, R.L.; Kollie, T.G. 
(Oak Ridge National Lab., TN (USA)). Apr 1979. Contract W-7405- 
ENG-26. 86p. Dep. NTIS, PC A05/MF AO1. 
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This report summarizes the research and development on 0.5- 
mm-diameter, compacted, metal sheathed thermocouples. The objec- 
tives of this research effort have been: to identify and analyze the 
sources of temperature measurement errors in the use of 0.5-mm- 
diameter sheathed thermocouples to measure the surface tempera- 
ture of the cladding of fuel-rod simulators in the Core Flow Test 
—~ (CFTL) at O ; to devise methods for reducing or correct- 
ing for these temperature measurement errors; to estimate the overall 
temperature measurement uncertainties; and to recommend modifi- 
cations in the manufacture, installation, or materials used to minimize 
temperature measurement uncertainties in the CFTL experiments. 


36476 a oe Summary of aeeee in machine 
welding and small diameter stainless steel pipe. Turner, P.W.; 
Eichenberger, G.D.; Key, J.F.; Larson, rae 4 Reese, T.L.; Chopp, 
J.A.; Hood, D.W. (Idaho National Engin . Idaho Falls 
(USA)? Mar 1979. Contract EY-76-C- 14-2170. 2 2 dep. At 

echanized and automated orbital pipe weldin, are repo 
to mi... the productivity of welding methods for fabricating 
nuclear power plant piping sys systems. An industry survey, optimiz- 
ation of joint design for welding large-diameter stainless steel pipe, 
evaluation of joint tolerances on weld quality, use of joint end- 
preparation and alignment equipment, autogenous automatic welding 
of small-diameter pipe with orbiting tube welding heads, comparison 
of welding equipment, and a cursory examination of a commercial 
orbital gas metal arc welding head for welding stainless steel pipe are 
included. An extensive bibliography on mec and automatic 
pipe welding is given. 


36477 (UCRL—52607) Numerical simulation of tornado-borne 
missile on reinforced concrete targets. Tu, D.K.; Larder, R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
— 1979. Contract W-7405-ENG-48. 44p. Dep. NTIS, PC A03/MF 
AOl. 

This study is a continuation of the Lawrence Livermore 
Laboratory (LLL) effort to evaluate the applicability of using the 
finite element procedure to numerically simulate the impact of 
tornado-borne missiles on reinforced concrete targets. The objective 
of this study is to assess the back-face scab threshold of a reinforced 
concrete target impacted by deformable and nondeformable missiles. 
Several simulations were run using slug and ure impacting 
missiles. The numerical results were reonmnied with full-scale experi- 
mental field tests. 


36478 Evaluation of mechanized pipe welding. Final report. 
Martin, D.C.; Howden, D.G. Palo Alto, CA; Electric Power Re- 
search Institute (1979). 63p. (EPRI-NP—1003). 

The use of machine welding equipment and procedures for 
power plant pipe welding can consistently produce high quality 
weldments. A principal concern is related to the reliability of the 
requisite sophisticated equipment in rather hostile environments. 
This report reviews the current state of machine welding. 


36479 Determination of the bore diameter of steam and nuclear 

power plant pipelines at the welded joint spot. Ledovskoi, LV. (Lenin- 

Constr Eng Inst, USSR). Energ troenie; No. 6, 18- 
1978). (In Russian). 

A method of calculation of the pipe bore diameter by making 

use of methods of the theory of probability is considered. This 
method may also be used to calculate bore diameters of oil and gas 
pipelines. 
36480 Nuclear low pressure turbine cylinder model tests. Aneja, 
LK.; Urban, R. (Westinghouse Electric Corp., Lester, PA). pp 105- 
108 of Advances in civil me ee ring through engineering mechanics. 
New York, NY; American iety of Civil Engineers (1977). 

From ASCE engineering mechanics division specialty confer- 
ence; Raleigh, NC, USA (25 May 1977). 

Le largest central station nuclear power plants currently 
being built produce 1200 MW of electric power as compared to less 
than 100 » for the first one built in the late fifties. This exponen- 
tial increase in electric generating capacity of these plants has 
required design of much larger, more efficient turbine-generator 
elements (low pressure turbine, high pressure turbine-generator- 
exciter). These turbine elements are subjected to higher loads be- 
cause they carry large steam flows. These loads impose additional 
structural stiffness requirements on the turbine structure. Due to the 
complexity of the large low —— turbine element structure, their 
design and analysis is verified by scaled plastic model tests. The 
paper deals briefly with the scaling, fabrication and assembly of the 
model together with instrumentation and dynamic test data obtained 
to date in the overall model verification program. 
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36481 Development of depletion perturbation theory for coupled 
neutron/nuclide fields. Williams, M.L. (Oak Ridge National Lab., 
TN). Nucl. Sci. Eng.; 70: No. 1, 20-36(Apr 1979). 

A perturbation formulation is developed for the space-ener, 
dependent burnup equations describing depletion and transmutation 
of nuclide densities in a coupled neutron-nuclide field, such as a 
reactor core. The formulation is developed in a form consistent with 
the computational methods used for depletion analysis. The analysis 
technique currently employed in most burnup calculations is first 
reviewed as a method for describing the nonlinear coupling between 
the flux and nuclide fields. It is shown that, based on the present 
formulation, three adjoint equations (for flux shape, flux normaliza- 
tion, and nuclide density) are required to account for the coupled 
variations arising from variations in initial conditions and nuclear 
data. The adjoint = uations are derived in detail using a variational 
principle, and an algorithm is bag aor for solving the coupled 
equations backward throu erturbation expressions are used 
to define sensitivity coefficients for responses that depend on the 
coupled interaction between the neutron and nuclide fields. The 
relation between coupled and noncoupled sensitivity theory is illus- 
trated. Finally, two analytic example problems are solved that deter- 
mine the sensitivity of some final nuclide concentration to changes in 
initial conditions. Results obtained from direct calculation and from 
the coupled perturbation theory are compared. 


CONTROL SYSTEMS 


36482 (INIS-mf—4258) German standard KTA 3501 Reactor 
Protection System and the Monitoring of Engineered Safeguards: 
Interface with regulatory requirements, high lights, differences to 
IAEA SG - D 3, Safety Guide on Protection Systems in nuclear power 
plants. Stute, H. (Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), 
Koeln “pe F.R.)). 1978. 35p. (CONF-7710184—6). Dep. 
NTIS (US Sales Only), PC A06/MF AO1. 

From IAEA specialists meeting on the effect of regulatory 
requirements on nuclear power plant control and instrumentation 
systems; Madrid, Spain (4 Oct 1977). 

The KTA rule 3501 lays emphasis on the regulatory require- 
ments. It strongly applies the use of “shall” and “should’.. Explana- 
tion how requirements can be met, say technical realisation, is a 


secondary goal. KTA 3501 had been discussed for nearly seven 
years and it had been applied in practice partially long before it had 


been formally approved in spring 1977 by authorities and their 
consultants and advisors, utilities and manufactures. It is really a 
result of regulatory work and is thought a useful and practicable 
document. “Philosophy” is an essential part of the protection system 
guide or standard. But in any case conclusions concerning hard-ware 
requirements which are significantly different from other instrumen- 
tation should be drawn and clearly manifested. So called “safety 
related” or supervisory” parts of the instrumentation - what ever this 
may be it exists - should be minimized, but if there are special 
requirements more or less identic with protection system require- 
ments they should be stated exactly to bring more light in this 
Pa area. Differences between KTA 3501 and SG - D3 are 

illustrated in this mee. For instance, differences concerning to 
functional diversity, failure initiating events, reliability goals, etc. 


36483 (INIS-mf—4261) Nuclear safety considerations with em- 
phasis on instrumentation and control systems. Beare, J.W. (Atomic 
Energy Control Board, Ottawa, Ontario (Canada)). 1978. 17p. 
galeria Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 


From IAEA specialists meeting on the effect of regulatory 
requirements on nuclear power plant control and instrumentation 
systems; Madrid, Spain (4 Oct 1977). 

The conceptual model of a nuclear power plant in Canada is 
that it consists basically of two kinds of systems. The first kind is the 
process systems, that is, those structures and components associated 
with the production of nuclear energy and its conversion to other 
forms of energy. The second kind is the special safety systems, 
whose pu it is to protect the public in the event of a serious 
failure in the process systems which might otherwise lead to unac- 
ceptable ope gs consequences. Quantitative limits are set on the 
unavailability of the special safety systems. These limits are low 
enough to be consistent with low overall risk and yet can be 
demonstrated by test during operation of the plant. Low unavailabi- 
lity is an important but not the only condition required for low 
unrealiability for the special safety systems. The special safety sys- 
tems minimize the chance of a cross-linked failure particularly under 
the conditions experienced as a result of the more severe types of 
postulated serious process failures. Nuclear power plants must also 
withstand, without a major hazard to the public, certain rare events 
associated with natural phenomena or man-made activities off-site 
and also certain in-plant events such as fire or break-up of a turbine- 
generator which might have a cross-linking effect on process and 
safety systems. In the latest designs, Canadian nuclear power plants 
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have emergency systems to deal with such events. The emergency 
systems have an enhanced degree of physical and functional separa- 
tion from other plant systems. 


36484 (INIS-mf—4264) Unsolved problems in applying U.S. reg- 
ulatory guides to control system equipment. Stade, R.E. (Bechtel 
Corp., San Francisco, CA (USA)). 1978. ys (CONF-7710184—5). 
Dep. NTIS (US Sales Only), PC A02/MF AOI. 

From IAEA specialists meeting on the effect of regulatory 
requirements on nuclear power plant control and instrumentation 
systems; Madrid, Spain (4 Oct 1977). 

Two current problems encountered when designing control 
systems to the United States Regulatory Guide requirements are 
discussed. They are: 1) Level of surge voltages that should be 
specified when procuring solid state control and instrumentation 
systems and equipment. 2) The approach to be used qualifying 
equipment that must meet the aging requirements. 


36485 (ND-R—230(R)) Noise problems in PFR system 
power supplies. Hodgson, D. (UKAEA, Risley. Nuclear Power 
Development Establishment). Aug 1978. 10p. (ND-M-R—230(R)). 
NTIS, PC A02/MF AO1. 

Reactor power on PFR is controlled by eleven neutron 
absorbing rods. They are held vertically above the core by electro- 
magnets which, in turn, are mounted on motorised lead screws. Five 
of the rods are used as power control elements; five are used as shut 
off rods and the eleventh is a safety rod, positioned vertically above 
the centre of the reactor core. All rods fall under gravity into the 
reactor when the electro magnets are de-energised. In addition the 
safety rod can be driven into the reactor by a pneumatic piston and 
cylinder mechanism. This provides some degree of diversity from 
the common design of mechanism used by the control and shut off 
rods. Also being in the center it can be armed and ready for use 
when the above core shield is rotated. The automatic protective 
system for the plant provides the electro magnet currents and hence 
the reactor trip signals via two separate and diverse safety systems, 
namely a "Relay System” and a “Solid State System.” The two 
systems are completely separate and independent. The overall prob- 
ability of failure of the complete system to release at least 3 rods 
when called upon to do so is less than 10~*. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 37554, 37568 


SITING 


36486 (INIS-mf—4373, pp vp) Swedish underground contain- 
ment studies state of art. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


Since May of 1973 studies of underground siting for nuclear 
power plants have been going on in Sweden. War protection being 
the primary aim in accordance with the instructions the first contain- 
ment study has lead to siting in rock. The second study was aimed at 
surveying the advantages and disadvantages of a rock sited 1000 
MW BWR nuclear power plant from a reactor safety standpoint, 
compared to a plant above ground. Based on the instructions and 
considerations within the study group, the following criteria for the 
plant design have been established: (1). The plant should be designed 
to give protection against external acts of war with conventional 
weapons. (2) The plant should have a safety level equal to that of an 
above ground plant. (3) The design of the plant should moreover 
utilize the possibilities of improving the safety afforded by rock 
siting. The chosen technical design of the reactor plant demands a 
cavern with a 45-50 metre spar. Studies of the stability of such 
caverns show that a safety level is attainable corresponding to the 
safety required for the other parts of the nuclear power plant. The 
conditions are that the rock is of high quality, that necessary 
strengthening measures are taken and that careful studies of the rock 
are made before and during the blasting, and also during operation of 
the plant. The third study now under way is planned to be delivered 
to the government in June 1977. One part in this study is going 
deeper in certain questions (safety, operation, maintenance, sabotage, 
war protection, cost and decommissioning). Another part aims to a 
broader view of risks and consequences in peace and war and also 
advantages and disadvantages of nuclear power plant for district 
heating. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 37479, 37554 
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36487 Abundance and distribution of radionuclides discharged 
from a BWR nuclear power station into a marine bay. Blanchard, R.L. 
(Environmental Protection Agency, Montgomery, AL); Kahn, B. 
Nucl. Saf.; 20: No. 2, 190-204(Mar 1979). 

This article summarizes a portion of one of a series of radio- 
logical surveillance studies conducted by the U.S. Environmental 
Protection Agency (EPA) at nuclear power stations. Radionuclide 
concentrations were measured in ae Bay at the New Jersey 
shore during EPA's 2-year radiological surveillance study at the 
Oyster Creek Nuclear Generating Station. The station dischar; 
batches of radioactive liquid waste into effluent condenser cooling 
water, which flows through Oyster Creek into Barnegat Bay 3 km 
from the point of discharge. The bay is long, narrow, and low, 
with few passages to the Atlantic Ocean. Radionuclide concentra- 
tions were measured repeatedly in water, sediment, marine vegeta- 
tion, fish, clams, and crabs at various sampling points. Measured 
values were compared to calculated values based on bioaccumula- 
tion factors, and both sets were used to compute dose — 
rates to the most ex persons in the environment. two 
observed critical radiation exposure pathways - fish consumption 
and standing on beaches - resulted in dose equivalents of less than 1 

year; the critical radionucides were Sr and ®Co, respective- 
ly. Indicator radionuclides were identified, and environmental radio- 
logical monitoring activities were recommended. 


36488 (DOE-tr—27) Fuel quantities, activity inventories, and 
radioactive releases from light-water reactors and sodium-cooled fast 
breeders. Papp, R. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Abt. fuer Angewandte Systemanalyse). 28 Jul 
1978. Translation of KFK—2453, June 1977. Sip. Dep. NTIS (US 
Sales Only), PC A04/MF A01. 

Work performed under United States—W. Germany Fast 
Reactor Exchange Program. 

A survey is given of mass flows and nuclide inventories in the 
fuel cycles in light-water and breeder reactors. Data are also given 
for typical quantities of radioactive waste. However, this report is 
mainly concerned with the radioactive harmful materials released to 
the environment when energy is produced on the basis of these 
reactor systems. In spite of the uncertainty associated with the data, 
it can be said that on the basis of the quantities which pertain to the 
environment in comparison to the thermal reactor, the fast breeder 
reactor does not represent a new category of environmental impact. 


CHEMICAL AND THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 37492, 37570, 37579 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 36413, 36419, 36543 


36489 (ANL/EBR—103) Reliability analysis applied to the 
SRM earthquake shutdown system (ESS). Clay, H.W.; Lehto, W.K. 
(Argonne National Lab., Idaho Falls, ID (USA); Argonne National 
Lab., IL (USA)). Dec 1978. Contract W-31-109-ENG-38. 63p. AT. 

The EBR-II Safety Research Modification (SRM) was de- 
signed to convert the EBR-II from a steady-state irradiation facility 
to a more versatile safety-test reactor with pulse capability. Part of 
this modification was to provide an upgraded shutdown system of 
which the ESS ia a part. The fundamentals are presented of event 
and fault tree analysis as applied to the ESS and establishes the 
system reliability based on individual component failure rates and 
reactor-cycle operating times. As a result of this analysis, several 
improvements were suggested, the methodology was established for 
the other shutdown systems, and the reliability of the ESS was 
shown to be satisfactory. 


36490 (CONF-790505—6) LOFT advanced densitometer for nu- 
clear loss-of-coolant experiments. Johnson, L.O.; Lassahn, G.D.; 
Wood, D.B. (Idaho National Engineering Lab., Idaho Falls (USA)). 
1979. Contract EY-76-C-07-1570. 7p. Dep. NTIS, PC A02/MF AOl. 

From 25. ISA international instrumentation symposium; Ana- 
heim, CA, USA (7 May 1979). 

A “nuclear hardened” gamma densitometer, a device which 
uses radiation attenuation to measure fluid density in the presence of 
a background radiation field, is described. Data from the nuclear 
hardened gamma densitometer are acquired by time sampling the 
coolant fluid piping and fluid attenuated source energy spectrum. 
The data are used to calculate transient coolant fluid cross sectional 
average density to analyze transient mass flow and other thermal- 
hydraulic characteristics during the Loss-of-Fluid Test (LOFT) loss- 
of-coolant experiments. The nuclear hardened gamma densitometer 
uses a pulse height analysis or energy discrimination, pulse counting 
technique which makes separation of the gamma radiation source 





3776 ENERGY RESEARCH ABSTRACTS 


signal from the reactor gamma radiation background noise 
signal possible by processing discrete pulses which retain their pulse 
amplitude information. 


36491 Seabee AT. (ietoed heat due to Fair nan of 

core components. L 0! eee velopment 
Lab., Richland, WA (USA)). Feb 1979. Contract EY-76-C-14-2170. 
58p. ‘AT. 

The activation of the Fast Flux Test Facility reactor core 
components and the decay heat due to activation products were 
calculated to provide a basis for handling and storing these materials. 
The inventory and distribution of radionuclides produced by activa- 
tion of core components are presented. Activating neutron fluxes 
were taken from earlier three-dimensional diffusion theory calcula- 
tions, whereas activation cross-sections are predominantly from the 
FIR-300S set. 


36492 ing ay Reflood heat transfer and carryover rate 
fraction correlations for loft evaluation model Lin, J.C. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 16 Mar 1979. 
Contract EY-76-C-07-1570. 59p. Dep. NTIS, PC A04/MF AOI. 

The heat transfer and carryover rate fraction correlations are 
presented for use in the Loss-of-Fluid Test (LOFT) 5.5-ft core 
evaluation model (EM) calculation of reflood during a loss-of- 
coolant experiment (LOCE). The reflood heat er and car- 
ryover rate fraction correlations for the LOFT EM calculation are 
described. The LOFT reflood heat transfer correlation was devel- 
oped by modifying the new full-length emergency cooling heat 
transfer (FLECHT) correlation developed by Westinghouse Electric 
Corporation. 


36493 (LTR—141-91) Ultrasonic density detector air-water flow 
ing Lab., Idaho Falls 
-07-1570. 75p. Dep. NTIS, 


test. Arave, A.E. (Idaho National Engineerin, 
(USA)). 23 Jan 1979. Contract EY-7 
PC A04/MF AOl1. 

An ultrasonic density detector has been developed for mea- 
surement of two-phase media densities in the Loss-of-Fluid Test 
facility reactor vessel. Prototype II detectors were tested for flow 
effects in the Semiscale air-water flow loop. Test procedure and 
results are outlined. Analysis of the data shows the expected flow 
effects in terms of flow regime. 


36494 (LTR—141-97) Neutron shielding requirements for the 
loft densitometers. Wheeler, F.J.; McCracken, R.T. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 23 Jan 1979. Contract EY-76- 
C-07-1570. 31p. Dep. NTIS, PC A03/MF AO1. 

A cursory examination of the LOFT densitometer response to 
neutrons has been made for the purpose of determining temporary 
shielding requirements using readily available materials. Simple cal- 
culations were performed to extrapolate response in the mock-up to 
that in the prod warm These rs a ulations predict that background 
count rates for the PC densitometers could be 2-5 times higher (at a 
given reactor power) than those experienced in the mock-up monitor 
during power-range testing. This is due to the higher neutron- 
induced gamma source in the tungsten shield compared to that of 
lead. Since the mock-up monitor response was ~ 140 kcps (thousand 
counts per second) at 30% power, the PC densitometer response 
could be ~ 400 to 1200 kcps at the 50% power level expected prior 
to the first nuclear blowdown test. 


36495 (ORNL/TM—6766) Bulk Shielding Facility quarterly 
report October, November, and December of 1978. Hurt, S.S.; Lance, 
E.D.; Howard, K.E. (Oak Ridge National Lab., TN (USA)). Mar 
1979. Contract W-7405-ENG-26. 26p. Dep. NTIS, PC A03/MF 
AOl. 

The BSR operated at an average power level of 1,956 kW for 
50.01% of the time during October, November, and December. 
Water-quality control in both the reactor primary and secondary 
cooling sys was satisfactory. The PCA was operated for the 
Light Water Reactor Pressure Vessel Simulator Benchmark Experi- 
ment. 


36496 (SAND—78-1338) Criticality design evaluation of the 
White Sands reactor building storage vault. Philbin, J.S.; Nelson, 
W.E. (Sandia Labs., Albuquerque, NM (USA)). Mar 1979. Contract 
EY-76-C-04-0789. 3ip. Dep. NTIS, PC A03/MF AOl1. 

This report describes the conceptual design and criticality 
evaluation of a storage vault for components of the fast pulse reactor 
at White Sands Missile Range. Criticality calculations were per- 
formed with the KENO-IV Monte Carlo code for various storage 
configurations in order to investigate the coupling between the 
— reactor and storage arrays of spare reactor rings or cher 

ile components of similar mass. Abnormal conditions correspond- 
ing to pseudo—random arrays of the fuel components, as well as a 
number of flooded configurations, were also evaluated to assess 
criticality potential for highly unlikely situations. In a normal, dry 
configuration, the neutron self-multiplication factor, k/sub eff/, of 
the fully loaded 3 x 8 planar array plus the reactor is less than 0.87. 
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A completely flooded vault was found to produce self-multiplication 
factors in excess of 1.2 


36497 PURNIMA: a PuO>-fueled zero-energy fast reactor at 
Trombay. Iyengar, e fon, T.K.; Chesivendtcberes, K.; Das, 
S.; Job, P.K.; Kapil, , SK; Nar; Vas Pasupathy, CS.; 
Srinivasan, M; Sul a Rao, K. (Bhabha Atomic Research Centre, 
Bombay, India). Nucl. Sci. Eng.; 70: No. 1, 37-52(Apr 1979). 

PURNIMA, a PuO:-fueled copper-reflected zero-energy fast 
reactor at Trombay, was built as a mockup of the proposed air- 
cooled 30-kW Kalpakkam Pulsed Fast Reactor. The paper describes 
the salient features of PURNIMA and discusses the calculational 
methods used and the control philosophy and operational proce- 
dures adopted. Important = relating to the overall safety are 
examined in detail. Some of the experiments carried out with this 
facility are also briefly reported. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


REFER ALSO TO CITATION(S) 36507 


36498 (ORNL/TM—6861) pg Flux Isotope Reactor. Quarter- 
ly report, October—December, 1 Corbett, B.L.; McCord, R.V.; 
Poteet, K.H. (Oak Ridge Nitional Lab., TN (USA)). an 1979. 
Contract W-7405-ENG-26. 18p. Dep. NTIS, PC A02 

Routine reactor operation with four end-of-cycle atoms 
and one scheduled midcycle shutdown to remove target rods result- 
ed in an on-stream time of 93.9%. 


36499 (UNI—1133) Total fission power plus 120% decay heat 
transient for 29 mk scram. Buchanan, D.T. (United Nuclear Indus- 
tries, Inc., Richland, WA (USA)). Aug 1978. Contract EY-76-C-06- 
1857. 45p. Dep. NTIS, PC A03/MF AO1. 

The N Reactor is a graphite-moderated pressurized water 
thermal reactor. There are 1003 53-foot | by 2.713-inch ID 
Zircaloy-2 pressure tubes. The fuel consists of 34.8-foot long col- 
umns of Zircaloy clad enriched uranium metal fuel segments. Each 
segment is approximately 2-feet long and is made up of two concen- 
tric cylindrical elements. The fuel is cooled by water forced through 
the pressure tube contacting the fuel element on both the outer and 
inner cylindrical surfaces. Reactivity within the reactor is controlled 
by retracting or inserting boron-carbide control rods which pass 
through the reactor from both sides and are perpendicular to the 
pressure tubes. To increase reactivity (power) the control rods are 
extracted from the reactor and to decrease power they are inserted. 
Predetermined trip points have been a into the reactor 
control system such that when any of ting parameters exceed 
operating limits the control rod safety system is tripped and the rods 
are automatically inserted fully into the reactor resulting in a reactor 
scram. The purpose of the report is to describe the decay heat scram 
transient for N Reactor that was used in NUSAR accident analyses. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 37479, 37613 


36500 (ANL—78-56) PROSA-1: a probabilistic response-surface 
analysis code. Vaurio, J.K.; Mueller, C. (Argonne National Lab., IL 
(USA)). Jun 1978. Contract W-31-109-ENG-38. 157p. Dep. NTIS, 
PC A08/MF AOl1 
ser betes for probabilistic response-surface analysis have 
been developed to obtain the probability distributions of the conse- 
qu uences of postulated nuclear-reactor accidents. The uncertainties of 
@ consequences are caused by the variability of the system and 
model input parameters used in the accident analysis. Probability 
distributions are assigned to the input parameters, and parameter 
values are systematically chosen from these distributions. These 
input parameters are then used in deterministic consequence analyses 
performed by mechanistic accident-analysis codes. The results of 
these deterministic co’ uence analyses are used to generate the 
coefficients for anal ytical functions that approximate the conse- 
quences in terms of the selected input parameters. These approximat- 
ing functions are used to generate the —— distributions of the 
consequences with random sampling being used to obtain values for 
the accident parameters from their distributions. A computer code 
PROSA has been developed for implementing the probabilistic 
response-surface technique. Special features of the code generate or 
treat sensitivities, statistical moments of the input and output varia- 
bles, regionwise response surfaces, correlated input parameters, and 
conditional distributions. The code can also be used for calculating 
important distributions of the input parameters. The use of the code 
is illustrated in conjunction with the fast-running accident-analysis 
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code SACO to provide probability studies of LMFBR hypothetical 
core-disruptive accidents. However, the methods and the program- 
ming are general and not limited to such applications. 


36501 (ANL—78-105) Icepel analysis of and comparison with 

simple elastic—plastic piping experiments. A-Moneim, M.T. (Ar- 

- National Lab., IL (USA)). Dec 1978. Contract W-31-109- 
NG-38. 60p. Applied Technology. 

The results of simple elastic—plastic piping experiments for 
straight pipes and single-elbow loop systems are interpreted and 
evaluated. The experiments are also analyzed by the ICEPEL piping 
code, and the analytical results are compared against the experimen- 
tal data. Good agreement is obtained in predicting both pressure and 
circumferential strain histories along the pipe systems. Inside the 
elbow, however, the analysis showed radial pressure variation while 
the experiments showed no radial pressure variation. Consequently, 
the ICEPEL elbow model was modified to resolve this discrepancy. 
The new model agreed with the experiments in showing no radial 
pressure variation. 


36502 (ANL-RDP—78) Reactor Development Program. Prog- 
ress report, December 1978. (Argonne National Lab., IL (USA)). 20 
Feb 1979. Contract W-31-109-ENG-38. 129p. AT. 

Progress is summarized in the following research and devel- 
opment areas: Experimental Breeder Reactor No. II (EBR-ID), 
Breeder Reactor Design Support, Instrumentation and Control, Re- 
actor Physics, Reactor Safety, and Other Fast Breeder Reactors. 


36503 (CONF-790402—9) Self-initialization module for the 
RELAP4/MOD7 program. Behling, S.R.; Burgess, C.H.; Johnsen. 
G.W. (Idaho National Engineering Lab., Idaho Falls (USA)). 1979. 
Contract EY-76-C-07-1570. 12p. Dep. NTIS, PC A02/MF AOl. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 

An automated self-initialization option has been developed 
and implemented into the RELAP4/MOD7 computer code. With 
this new feature, pressurized water reactors or similar models may 
be initialized to steady state conditions with minimal user-supplied 
input data. Previously, the analyst (user) had to hand compute all 
pressures and temperatures in conjunction with several iterative 
computer runs. Two semi-independent functions, pressure balancing 
and thermal balancing, comprise the self-initialization module. The 
user supplies input data specifying a reference pressure and tempera- 
ture and associated locations. Control volume pressures and tem- 
peratures are computed consistent with the nodalization, geometry, 
total power, and mass flow rates specified. Verification has been 
accomplished by performing transient calculations on system models 
and observing the persistence of stable operating conditions. Prepa- 
ration of input data for the self-initialization module seldom requires 
more than several man-hours. Computing time required on a CDC 
7600 computer to complete the self-initialization process is typically 
less than 30 seconds. 


36504 (COO—2781-12TR) Heat transfer and fluid flow aspects 
of fuel—coolant interactions, Corradini, M.L. (Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Nuclear Engineering). Sep 1978. 
Contract EY-76-S-02-2781. 530p. Dep. NTIS, PC A23/MF AOI. 

A major portion of the safety analysis effort for the LMFBR 
is involved in assessing the consequences of a Hypothetical Core 
Disruptive Accident (HCDA). The thermal interaction of the hot 
fuel and the sodium coolant during the HCDA is investigated in two 
areas. A postulated loss of flow transient may produce a two-phase 
fuel at high pressures. The thermal interaction phenomena between 
fuel and coolant as the fuel is ejected into the upper plenum are 
investigated. A postulated transient overpower accident may pro- 
duce molten fuel being released into sodium coolant in the core 
region. An energetic coolant vapor explosion for these reactor 
materials does not seem likely. However, experiments using other 
materials (e.g., Freon/water, tin/water) have demonstrated the pos- 
sibility of this phenomenon. 


36505 (COO—4171-3) Heat transfer characteristics of a non- 
boiling pool with spatially uniform gas injection. Ganguli, A.; Luk, A.; 
Bankoff, S.G. (Northwestern Univ., Evanston, IL (USA). Dept. of 
Chemical Engineering). Dec 1978. Contract EN-77-S-02-4171. 36p. 
Dep. NTIS, PC A03/MF AO1. 

It is possible to encounter molten fuel pools in the course of 
events during a hypothetical Liquid Metal Fast Breeder Reactor 
accident. In such cases it may be important to estimate correctly the 
rate of melting of the pool walls and bottom, which are governed by 
the rate of heat transfer to those materials. The heat transfer charac- 
teristics of internally heated two-phase pools are thus of interest. 
Heat transfer measurements were made in the horizontal and down- 
ward directions both in transient and in steady state. The transient 
study involved slow cooling or heating of the pool liquid, while in 
the steady state case heat was provided by electrical immersion 
heaters. A permanent gas was injected from a distributed hypoder- 
mic tubing network with two hole sizes. Void fraction measurements 
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were also made by static pressure probes. The data is reported as 
plots of Nusselts number versus Reynolds number and surface evap- 
oration and entrainment effects for a boiling pool were estimated for 
comparison purposes. 


36506 (DOE/TIC—10063) Structural response of 1/20-scale 
Se ee ee ee eee 
cal core disruptive accident. Technical 4. Romander, CM: 
Cagliostro, D.J. (SRI International, Menlo Park, CA (USA)). Oct 
1978. Contract EY-76-C-03-0115-097. 266p. Dep. NTIS, PC A12/ 
MF AO1. 

Five experiments were performed to help evaluate the struc- 
tural integrity of the reactor vessel and head desi: mh and to verify 
code predictions. In the first experiment (SM 1), a detailed model of 
the head was loaded statically to determine its stiffness. In the 
remaining four experiments (SM 2 to SM 5), models of the vessel 
and head were loaded dynamically under a simulated 661 MW-sec 
hypothetical core disruptive accident (HCDA). Models SM 2 to SM 
4, each of increasing complexity, systematically showed the effects 
of upper internals structures, a thermal liner, core — platform, 
and torospherical bottom on vessel response. Model 5, identical 
to SM 4 but more heavily instrumented, demonstrated experimental 
reproducibility and provided more comprehensive data. models 
consisted of a Ni 200 vessel and core barrel, a head with shielding 
and simulated component masses, an upper internals structure (UIS), 
and, in the more complex models SM 4 and SM 5, a Ni 200 thermal 
liner and core support structure. Water simulated the liquid sodium 
coolant and a low-density explosive simulated the HCDA loads. 


36507 (DP—1426) Reactivity effects of moderator voids. Ahl- 
feld, C.E.; Pryor, R.J. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). 1975. Contract EY-76-C-09-0001. 
73p. Dep. NTIS, PC A04/MF AOI. 

Reactivity worths for large moderator voids similar to those 
produced by steaming in postulated reactor transients were meas- 
ured in the Process Development Pile (PDP) reactor. The experi- 
mental results were compared to the computed void worths obtained 
from techniques currently used in routine safety analyses. Neutron 
energy spectrum measurements were used to verify a modified 
lattice pattern that correctly computed the measured spectrum, and 
consequently, improved macroscopic cross sections. In addition, a 
special two-dimensional transport calculation was performed to 
obtain an axially defined diffusion coefficient for the void region. 
The combination of the modified lattice calculations and the axial 
diffusion coefficient yielded void reactivity worths which 
very well with experiment. It was concluded that the computational 
modules available in the JOSHUA system (GLASS, GRIMHX) 
would yield accurate void reactivity worths in SLR—SRP safety 
analysis studies, provided the above mentioned modifications were 
made. 


36508 (EPRI-NP—79-1-LD) Risk methodology presentation. 
Erdmann, R.C. (Science Applications, Inc., Palo Alto, CA (USA)). 
Jan 1979. 364p. Electric Power Research Institute, 3412 Hillview 
Ave., Palo Alto, CA. 

The report documents the material presented to utility and 
EPRI participants during a one-day tutorial on risk methodology 
applied to nuclear power systems. Basic probabilistic and risk con- 
cepts and examples of historical data were reviewed followed by a 
description of event tree and fault tree analysis methodologies and 
associated EPRI computer codes. Results of applying these methods 
to the potential problem areas of seismic response and Anticipated 
Transients Without Scram (ATWS) in light water reactor safety are 
also presented. 


36509 (INIS-mf—4256) Seismic and environmental qualification 
of class IE equipment manufactured in Spain. Gerini, P.; ao 
A.; Naredo, F. nen apne Nuclear Espanola, Madrid). (Westin, 

house Nuclear Espanola, Madrid). 1978. 12p. (CONF-7710184—2). 
Dep. NTIS (US Sales Only), PC A02/MF A 1. 

From IAEA specialists meeting on the effect of regulatory 
requirements on nuclear power plant control and instrumentation 
systems; Madrid, Spain (4 Oct 1977). 

Nuclear power plant instrumentation and control design is 
affected by several factors such as various plant operating condi- 
tions, transient response capability, safety requirements and changes 
in IEEE standards. Recent upgraded IEEE standards that call for 
Qualification of all Safety related I anc C equipment, namely IEEE 
323 (Qualifying Class IE Electric Equipment for nuclear power 
generating stations) and its daughter Standard IEEE 344 (Recom- 
mended Practices for Seismic Qualification of Class IE Equipment 
for nuclear power generating stations) have been endorsed by the 
United States Nuclear Regulatory Commission through the issuance 
of corresponding Regulatory Guides. The author describes the 
Qualification requirements applicable to the Class IE I and C Com- 
ponents made in Spain for the different vintages of plants, and the 
prog grams implemented or plans established by Westinghouse to 

Ifill those requirements. 
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36510 (INIS-mf—4373, pp vp) Reinforced concrete containment 
structures in high seismic zones. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


A new structural concept for reinforced concrete contain- 
ment structures at sites where earthquake ground motions in terms of 
the Safe Shutdown Earthquake (SSE) exceeds 0.3 g is presented. 
The structural tt is based on: (1) an inner steel-lined concrete 
shell which houses the reactor and provides shielding and contain- 
ment in the event of loss of coolant accident; (2) an outer annular 
concrete shell structure which houses auxilary reactor equipment 
and safeguards systems. These shell structures are supported on a 
common foundation mat which is embeded in the subgrade. Under 
stipulated earthquake conditions the two shell structures interact to 
resist lateral inertia forces. Thus the annular structure which is not a 
pressure boundary acts as a lateral support for the inner containment 
shell. The concept is practical, economically feasible and new to 
practice. An integrated configuration which includes the interior 
shell, the annular structure and the subgrade is analyzed for several 
static and dynamic loading conditions. The analysis is done using a 
finite difference solution scheme for the static loading conditions. A 
semi-analytical three-dimensional finite element scheme combined 
with a Fast Fourier Transform (FFT) algorithm is used for the 
dynamic loading conditions. The effects of cracking of the contain- 
ment structure due to pressurization in conjunction with earthquake 
loading are discussed. Analytical results for both the finite difference 
and the finite element schemes are presented and the sensitivity of 
the results to changes in the input parameters is studied. General 
recommendations are given for plant configurations where high 
seismic loading is a major design consideration. 


36511 (INIS-mf—4373, pp vp) Complex study on the reliability 
assessment of the containment of a PWR. Part I. Magnitude and 
probability of internal load behavior. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


For evaluation of reliability of safety enclosure in the case of 
accidents the time-dependent loads by internal pressure and tempera- 
ture on spheric steel containment and the correspondent probabilities 
had to be calculated. Of the spectrum of possible accidents, e.g. large 
LOCA which leads to a maximum pressure of approximately 4.7 bar. 
working of all safety systems presumed, small LOCA or rupture of a 
primary steam pipe, only those have been selected which result in a 
considerable increase of internal — in the safety containment. 
The pressure buildup in the steel containment depends roughly on 
the radioactive decay energy produced in the containment, on 
performance of safety systems operative after the accident and on 
the energy absorbed and transferred by the structural parts of 
containment. For simplification the analysis of system behavior was 
performed in ate steps. Analysis was started by evaluation of 
alternate possibilities of pressure buildup depending on the function 
of different safety systems. Then the time dependent changes of 
temperature and pressure in the containment were calculated as well 
as the probabilities of the occurrence of the different maximum 
pressures. Technical data and accident event sequences describing 
the system analysed were taken from the PWR Biblis B, which at 
this time is typical for the PWR-line construction in the FRG. In 
order to avoid event sequences leading to complicated physical 

lhenomena such sequences were selected which allowed well-de- 
fined description of consequences as hydrogen production by reac- 


tion of water with the Zircalloy fuel cladding or pressure buildup by 
CO: or steam generated from concrete getting in contact with the 
core-melt. The computer code ZOCO VI was used to calculate 
ressure buildup for the different event sequences. This code calcu- 
tes time dependence of pressure and temperature in a multiply 
segmented safety containment considering accumulation and con- 
densation processes. 


36512 (INIS-mf—4373, pp vp) Comparison of calculated and 
al in a full pressure containment after a loss-of- 


From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


A possibility for improvement of the existing computer pro- 
gtams is shown, in this case the ISR-program PREGA. For the 
comparison, the calculated and measured time depending pressure - 
and pressure difference relationship of three main experiments of 
Battelle Frankfurt, were taken as basis. These experiments, called 
C3, C6 and C13, were performed in a sub-divided full pressure 
containment of a diameter of 12 m and a volume of 580 m*. The 
maximum pressure differences appear within the first two seconds 
after blow-down. Hitherto, the pressure and pressure difference 
relationships were greatly overestimated in most containment vol- 
umes calculated by the IRS computer program PREGA-2 which is 
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used for reviewing of large plants. The computer program PREGA- 
2 based upon a multi-point-model anticipates a thermodynamic equi- 
librium between gaseous and fluid phase as well as a homogeneous 
distribution of air, steam and water. The flow, viewed as one- 
dimensional and incompressible, causes the interchange of mass and 
energy through the overflowapertures connecting the pressure 
zones. Calculations with the improved program PREGA-4 showed 
that by extending the nine-compartments-model to twenty compart- 
ments a distinctive conformity of theory and experiment could be 
achieved. Using the improved compartment-model and the flow 
contraction cient calculated as a function of pressure differ- 
ence, a still better conformity can be achieved with experimentally 
obtained pressure -and pressure difference relationships than in the 
case of a nine-compartments-model and a constant flow contraction- 
coefficient. 


36513 (INIS-mf—4373, pp vp) Complex study on the reliability 
assessment of the containment of a PWR. III. Structural reliability 
assessment under internal and external loading conditions. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


The first part of the analysis is concerned with the determina- 
tion of the failure probability of the steel hull under internal load 
conditions. Two independent failure criteria are the basis for this 
calculation; the first one being the ultimate yield which is actually an 
instability condition and the second one my! the fracture condition 
as described in Part II of the paper. Both the global and the local 
failure probabilities are investigated. The second part of the analysis 
is concerned with the external load case of earthquake. As it has 
already been described in Part I the probability of occurrence of a 
LOCA, given an earthquake has been considered in connection with 
the probable damage which the steel hull might experience during 
the earthquake. In other words the survival probability of the hull 
with deteriorated resistance is calculated, ing into account the 
frequencies of occurrence of the various events. The third of the 

ysis is concerned with the reliability determination of the rein- 
forced concrete dome structure, which is or pape to protect, the 
steel hull against external load conditions such as airplane crash and 
external pressure waves (the latter covering the load case of tornado 
occurrence). The reliability analysis of the reinforced concrete struc- 
ture under earthquake loading is performed by utilizing the time- 
history method. Some aspects of the drawbacks of the response 
spectra method -when used in a risk analysis- are pointed out. The 
robability distribution of the concrete strength as determined under 
intermediate strain rate as described in Part II is utilized in the 
analysis. Finally the remaining two external load cases are discussed 
in light of their use in a reliability analysis and with respect to their 
frequency of occurrence and the probability distribution of their load 
intensities. The reliability demonstration is performed using the 
containment structure of the PWR-plant ‘Biblis B’. 


36514 (INIS-mf—4373, pp vp) Simulation of dynamic pressure 
differences in full-pressure containments after a loss-of-coolant acci- 
dent, comparison between theoretical and experimental results. 1977. 
(In German). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


Since June 1974, integral large-scale experiments have been 
carried out under original conditions in a scale-model containment, 
simulating loss-of-coolant accidents (LOCA) in a subdivided full- 
pressure containment. Up to the end of 1976 the test facility has been 
used for four trail runs and 16 PWR-LOCA experiments with single- 
and double-ended pipe ruptures of 100 mm diameter in steam gener- 
ator compartment, in the nozzle compartment, in the pressurizer 
compartment, in the reactor compartment and in the dome compart- 
ment. The main objective of the experiments is the verification of the 
computer codes used up to now for the design of containent struc- 
tures. These are built to prevent the release of radioactive materials 
into the environment of a power reactor in case of LOCA. In this 
case the containment system may be subject to a very strong fluid 
dynamic transient. This in turn causes the generation of pressure 
differentials during the pressurization process resulting finally in a 
rapid rise of the total pressure due to the release of the whole 
werd energy. The codes now in use in Germany to predict the 

uid dynamic transient are ZOCO V or ZOCO VI, DDIFF and 
PREGA. For the first time the Battelle-experiments have given the 
possibility to compare theoretical and experimental results for a 
subdivided full-pressure containment after a LOCA. These experi- 
mental results of the main tests Cl to C13 with PWR-configuration 
are, therefore, compared with the analytical simulation obtained 
— Ao -aaael codes ZOCO VI, DDIFF and newly developed 


36515 Characterization of fragmented fuel from a thermal fuel- 
sodium interaction. Gross, S.; Vollath, D. (Kernforschungszentrum, 
Karlsruhe, Germany). Nucl. Technol.; 42: No. 3, 264-271(Mar 1979). 
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Out-of-pile experiments were performed on fuel configura- 
tions, having a geometry similar to that of reactor fuel elements to 
study the thermal interaction between molten UO: and subcooled 
sodium. The fragmented fuel generated was investigated by means of 
a scanning electron microscope. The composition of the fuel parti- 
cles and the test results, especially the pressure pulses measured are 
analyzed. 


36516 (NUREG/CR—0452(Vol.1)) Users’ manual for the SSC- 
L code. Agrawal, A.K. (Brookhaven National Lab., Upton, NY 
(USA)). Oct 1978. Contract EY-76-C-02-0016. 332p. (BNL- 
NUREG—S50914(Vol.1)). Dep. NTIS, PC A15/MF AO1. 

A computer code, SSC-L, has been written on the CDC-7600 
computing systems. This code simulates thermohydraulic transients 
in the entire liquid metal fast breeder reactor (LMFBR) plant. This 
report provides for all information related to the usage of this 
computer code to the potential users. It provides a complete descrip- 
tion of modeling details and usage instructions with the exception of 
a generalized Plant Control and Protection Systems (PCS and PPS). 
These have also been modeled. These functions are needed to apply 
SSC-L for simulating operational transients. 


36517 (NUREG/CR—0492) Experiment data report for LOFT 
Power Ascension Test L2-2. McCormick-Barger, M.L. (Idaho Na- 
tional Engineering Lab., Idaho Falls (USA)). Feb 1979. Contract 
EY-76-C-07-1570. 294p. (TREE—1322). Dep. NTIS, PC A1l3/MF 
AOl. 

Test L2-2 was the first test in the Power Ascension Test 
Series (Test Series L2) of nuclear full double-ended cold leg break 
tests conducted by the Loss-of-Fluid Test (LOFT) Program. The 
specific objectives of Test L2-2 were to determine fuel rod-to- 
coolant heat transfer in the postcritical heat flux regime and to 
determine whether any cladding perforation occurs as a result of a 
26.25 kW/m maximum linear heat generation rate (50% rated core 
power). To satisfy these objectives, the LOFT facility was confi- 
gured to simulate a large (~ 1000 MWe) pressurized water reactor 
loss-of-coolant accident resulting from a 200% double-ended offset 
shear break in the cold leg of the primary coolant system. The initial 
conditions in the primary coolant system intact loop were: hot leg 
temperature, 580.4 K; cold leg temperature, 557.7 K; pressure, 15.64 
MPa; and intact loop flow, 194.2 kg/s. During system depressuriza- 
tion into a simulated containment, emergency core cooling water 
was injected into the primary coolant system cold leg to provide 
data on the effects of emergency core cooling on system thermal- 
hydraulic response. The experiment was successful in accomplishing 
these objectives. Recorded data for Test L2-2 are presented. 


36518 (NUREG/CR—0546) Reactor safety research programs. 
Quarterly report, July 1—September 30, 1978. Hooper, J.L. (comp.). 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Feb 1979. 
Contract EY-76-C-06-1830. 133p. (PNL—2653-3). Dep. NTIS, PC 
A07/MF AO1. 

Progress is summarized in the following LWR safety-related 
studies: (1) ultimate heat sink performance measurements; (2) graph- 
ite nondestructive testing; (3) integration of nondestructive examina- 
tion reliability and fracture mechanics; (4) acoustic emission-flaw 
relationship for in-service monitoring of pressure vessels; (5) experi- 
mental verification of steady state codes: ex-reactor determination of 
thermal gap and contact conductance, and irradiation results; (6) fuel 
subassembly procurement and irradiation test program; (7) steam 
generator tube integrity; and (8) core thermal model development. 


36519 (NUREG/CR—0584) Cold leg integrity evaluation, Phase 
I. Final report, July 1978—September 1978. Eiber, R.J.; Mayfield, 
M.E.; Rodabaugh, E.C.; Leis, B.N. (Battelle Columbus Labs., OH 
(USA)). Nov 1978. 81p. NTIS, PC A05/MF A001. 

The procedure and results are presented of the first phase of 
the two-phase program undertaken by Battelle Columbus Laborato- 
ries to evaluate the need to postulate a large break in the cold leg 
piping system of a Pressurized Water Reactor (PWR) power plant. 
Phase I of the program involves work of a preliminary nature and as 
such does not include any significant analyses. The emphasis in 
Phase I has been on the collection of information that will directly 
affect the analyses to be conducted in Phase II 


36520 (NUREG/CR—0604) Bubble behavior in LMFBR core 
disruptive accidents. Annual report, October 1977—September 1978. 
Erdman, C.A.; Reynolds, A.B.; Chen, K.; Bradley, D.R.; Pilch, M. 
(Virginia Univ., Charlottesville (USA). Dept. of Nuclear Engineer- 
ing and Engineering Physics). Dec 1978. 120p. NTIS, PC A06/MF 
AOl. 


Analytical research performed at the University of Virginia 
during FY78 for the Reactor Safety Research (RSR) Division of the 
U.S. Nuclear Regulatory Commission is reported. The research is 
part of the Aerosol Release and Transport program of RSR. Three 
major areas were investigated: (1) particle production by hydrodyna- 
mic fragmentation, (2) particle production by homogeneous nuclea- 
tion, and (3) bubble dynamics and heat transfer. Development of a 
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Monte Carlo computer code for the analysis of particle-size distribu- 
tions from vapor—liquid hydrodynamic fragmentation was initiated. 
The source of homogeneous nucleation in the ORNL CDV test was 
postulated to be expansion behind a spherical shock wave and 
modeling of this phenomenon was initiated. Analysis of the axial 
motion of bubble in the French EXCOBULLE tests was completed 
with the use of the EXCOBUL code in preparation for its use in 
assisting with the analysis of the ORNL under-water and under- 
sodium tests. 


36521 (NUREG/CR—0704) Downcomer flow calculations. 
Status report, February 1979. Daly, B.J. (Los Alamos Scientific Lab., 
NM (USA)). Feb 1979. Contract W-7405-ENG-36. 14p. (LA—7732- 
SR). Dep. NTIS, PC A02/MF AOl1. 

Numerical calculations have been performed using the K-TIF 
code to compare with selected small-scale experiments examining 
phenomena relating to a hypothetical loss of coolant accident in a 
pressurized water reactor. The numerical measurement of the time 
delay for the onset of refill of the reactor lower plenum is in 
generally good agreement with the experiments for a wide variety of 
flow and thermal conditions, but the rate of lower-plenum refill is 
not predicted accurately in all cases. The possible reasons for this 
disagreement are discussed. 


36522 (NUREG/CR—0728) Test plan: large scale molten salt- 
water vapor explosion studies to be conducted at Ispra, Italy. Henry, 
R.E. (Argonne National Lab., IL (USA)). Feb 1978. Contract W-31- 
109-ENG-38. 33p. (ANL—79-20). Dep. NTIS, PC A03/MF AOI1. 

The potential for large scale vapor explosions has been dem- 
onstrated experimentally to be a strong function of the ambient 
pressure, and two theoretical models have been proposed for this 
pressure dependency. These analytical approaches are reviewed and 
predictions for each are given for a system in which water is the 
volatile liquid. In addition, an experimental test program is formulat- 
ed to address this predicted pressure behavior in a molten sodium 
chloride-water system. This test plan considers various temperatures 
for the hot and cold liquids and ambient pressures ranging from 0.1 
MPa to 4.0 MPa. 


3€523 (ORNL/TM—6698) Breeder Reactor Safety and Core 
Systems Programs. Progress report, July—September 1978. Fontana, 
M.H.; Wantland, J.L. (Oak Ridge National Lab., TN (USA)). Feb 
1979. Contract W-7405-ENG-26. 92p. AT. 

Topics discussed are program coordination, THORS analysis 
and data evaluation, THORS Facility operation, SBTF, material for 
fuel pin simulation, neutronics of a disrupted core, environmental 
assessment of alternate FBR fuels, model evaluation of breeder 
reactor radioactivity releases, NSIC, central computerized data base 
for breeder reactor safety codes, and breeder reliability data analysis 
center. The completed THORS Bundle 3C (8% of flow area 
blocked) boiling tests are summarized, and typical data are present- 
ed. Preliminary analysis indicates that no dryout and no bulk flow 
instability occurred during sodium boiling. The SAS 3A computer 
code was used to study the interaction between two heated bundles 
operated in parallel with a bypass flow channel. These results 
indicate that bundle interaction depends on bundle inlet flow imped- 
ance. The THORS Facility has operated for a total of 26,400 hr. 
Test bundles have been operated at varying power levels for ~ 2300 
hr; sodium boiling tests have been conducted in four bundles. The 
boiling propagation tests for Bundle 3C have been completed. The 
facility has been shut down for modification and for installation of 
the 61-pin Bundle 9. The piping to the new 2.0-MW heat dump will 
also be installed, giving the facility a full 2.0-MW(e) input and heat- 
removal capability. Assembly of Bundle 9 is 90% complete. The 
SBTF became operational during this reporting period. Approxi- 
mately 2 hr of boiling time was logged before distortion of the test 
section forced shutdown for refurbishment. Work on the quasi-static 
Monte Carlo Code SPQR has been halted. Present efforts in this task 
are directed to safety sensitivity analysis. Two reports on environ- 
mental assessment of alternate FBR fuels were submitted during this 
period for publication as ORNL technical reports. Sites for weather 
monitoring equipment in the Lemhi Pass thorium resource region 
were selected following an aerial and ground survey. 


36524 (SAND—79-0261C) Steam explosion triggering and effi- 
ciency studies. Buxton, L.D.; Nelson, L.S.; Benedick, W.B. (Sandia 
Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 
20p. (CONF-790429—3). Dep. NTIS, PC A02/MF AO1. 

From 4. specialist meeting on fuel-coolant interaction in nu- 
clear reactor safety; Bournemouth, UK (2 Apr 1979). 

A program at Sandia Laboratories to provide relevant data on 
the interaction of molten LWR core materials with water is de- 
scribed. Two different subtasks were established. The first was the 
performance of laboratory-scale experiments to investigate the abili- 
ty to trigger steam explosions for realistic LWR core melt simulants 
under a wide range of initial conditions. The second was the 
formance of field-scale experiments to investigate the efficiency of 
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converting the thermal energy of the melt into mechanical work in 
much larger steam explosions. 


36525 (SAND—79-0752C) FCI potential of oxide and carbide 
fuels: results of the prompt burst series at Sandia Laboratories. 
Young, M.F.; Murata, K.K.; Hitchcock, J.T.; Camp, W.J. (Sandia 
Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 
13p. (CONF-790429—4). Dep. NTIS, PC A02/MF AO1. 

From 4. specialist meeting on fuel-coolant interaction in nu- 
clear reactor safety; Bournemouth, UK (2 Apr 1979). 

As part of an effort to establish the work potential of LMFBR 
fuel-coolant pairs under accident conditions, a series of prompt burst 
energetics (PBE) experiments has been carried out at Sandia - 
tories. In the PBE series FCI’s have been observed both between 
UO, and Na and between UC and Na. As anticipated, FCI energe- 
tics are found to be greater for UC/Na. Preliminary conclusions 
from analyses of that series are reviewed herein. In addition to PBE 
analysis, work on modeling fuel fragmentation is briefly described. 
Finally, additional FCI-related experiments at Sandia are discussed. 


36526 (UCRL—81696) Site soil column considerations in seismic 
hazard analysis. Bernreuter, D.L. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Dec 1978. Contract W-7405- 
ENG-48. 32p. (CONF-790408—2). Dep. NTIS, PC A03/MF A011. 

From 3. ASCE specialty conference on the structural design 
of nuclear plant facilities; Boston, MA, USA (2 Apr 1979). 

A theoretical approach is used to show the importance of 
differences in earthquake-generating mechanisms. Data from under- 
ground nuclear explosions show the importance of slight variations 
in travel path. The influence of the site is studied using two ap- 
proaches. The first uses data recorded at the same site during a 
number of different earthquakes. The second fixes the earthquake, in 
this case the San Fernando earthquake, and examines all sites that are 
one-sigma sites to see if there is a common generic site type that 
significantly amplifies the ground motion. It is concluded that gener- 
ally fixing the site does not reduce the variation of the data. At site- 
resonant frequencies, the spectral response is ter than envelope 
spectra of Regulatory Guide 1.60. Small near-field earthquakes have 
significantly greater high-frequency content than is cntained in Reg- 
ulatory Guide 1.60. No generic site condition could be determined 
that consistently amplified the ground motion from the San Fer- 
nando earthquake. 


36527 Loss-of-coolant accidents in small compact nuclear reac- 
tors. Sanders, R.C.; Mueller, G.E. (Univ. of Missouri, Rolla). Nucl. 
Technol.; 42: No. 3, 289-296(Mar 1979). 

The maximum credible accident for which a nuclear reactor 
nust be analyzed is a loss-of-coolant accident (LOCA) due to a major 
rupture in the primary system. Such an accident has been analyzed 
for a conceptual design of a consolidated nuclear steam system 
(CNSS) using the thermal-hydraulic computer code RELAP4/ 
MODS. The results of the analysis show that the maximum fuel 
cladding temperature during the accident is ~ 344°C (652°F), 
which is sufficiently low to preclude any damage to the reactor core. 
Based on the results of this analysis, it appears that a LOCA in a 
CNSS may be less severe than in typical loop-type pressurized water 
and boiling water reactors. This result is expected because of the 
smaller piping connected to the CNSS reactor vessel. 


36528 Bubble worth variation in molten cores from a hypothetical 
core disruptive accident. Marotta, C.R. (U.S. Nuclear Regulatory 
Commission, Washington, DC). Nucl. Technol; 3: No. 3, 350- 
352(Mar 1979). 

A simple and accurate calculation method is presented for the 
variation of bubble worth in a molten core. The method depends on 
previous analysis of reactivity increase due to compaction of unmo- 
derated fissile systems. The average density of the fuel material after 
it has expanded into the bubble region is the controlling parameter of 
the proposed method. Comparison with detailed bubble worth calcu- 
lations due to Nicholson and Goldsmith shows excellent agreement. 
Given a quality base worth case, the bubble worth variation for the 
perturbed system (of fuel, either moving into or out of the bubble 
volume) can be accurately calculated in terms of the base worth 
value. The proposed method can be used to evaluate the physical 
reasonableness of complex calculations using transport theory or 
Monte Carlo for estimates of bubble worth. 


36529 Nuclear power-plant safety in developing countries. Rosen, 
M. (International Atomic ar Agency, Vienna, Austria). Nucl. 
Saf.; 20: No. 2, 123-135(Mar 1979). 

By 1990 there will be commerical nuclear power plants in 17 
countries that are presently considered industrially less developed. 
Only recently has some attention been focused on the additional and 
special nuclear safety aspects of these exported power facilities. This 
article discusses these aspects, in particlar the nonstandard nature of 
the exported nuclear facility and the nonuniform safety standards 
and requirements that are used. ~~ ey are made for raising the 
level of the important regulatory effort in the less developed coun- 
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tries by upgrading the traditionally supplied safety documentation, 
principally by the use of a (apn information report written 

i y for a smaller and less technically qualified staff, and by 
addressing the needs of smaller countries in the operating regulations 
(Technical Specifications for Operation). Finally the safety assist- 
ance available from the International Atomic Energy Agency 
(IAEA) as well as from national organizations is outlined. 


36530 Risk-benefit evaluation for large technological systems. 
Okrent, D. (Univ. of California, Los Angeles). Nucl. Saf; 20: No. 2, 
148-165(Mar 1979). 

The related topics of risk-benefit analysis, risk analysis, and 
risk-acceptance criteria (How safe is safe enough) are of growing 
importance. An interdisciplinary study on various aspects of these 
topics, including applications to nuclear power, was recently com- 
pleted at the University of California, Los Angeles (UCLA), with 
the support of the National Science Foundation. In addition to more 
than 30 topical reports and various open-literature publications, a 
final report (UCLA-ENG-7777) to the study, titled A Generalized 
Evaluation Approach to Risk—Benefit for Large Technological 
Systems and Its Application to Nuclear Power”, was issued in early 
1978. This article briefly summarizes portions of the final report 
dealing with general aspects of risk-benefit methodology, societal 
knowledge and perception of risk, and risk-acceptance criteria. 


36531 Failures in air-monitoring, air-cleaning, and ventilation 
systems in commerical nuclear power plants (Jan. 1, 1975—June 30, 
1978). Moeller, D.W. (Harvard Univ., Cambridge, MA). Nucl. Saf; 
20: No. 2, 176-189(Mar 1979). 

During the period Jan. 1, 1975, to June 30, 1978, over 9000 
Licensee Event Reports (LERs) were submitted to the Nuclear 
Regulatory Commission (NRC). Of these reports, over 1200 (ap- 
proximately 13%) pertained to failures in air-monitoring, air-clean- 
ing, and ventilation systems. Reported problem areas in BWR instal- 
lations included the primary containment and standby gas-treatment 
and off-gas systems, as well as the high-pressure coolant injection 
and reactor core isolation systems. For PWR installations, reported 
problem areas included the primary containment and associated 
spray systems and the waste-processing equipment. Although this 
study was limited in scope and the resulting data can be interpreted 
in a variety of ways, several messages are clear. First, there is a need 
for research on the development of more reliable equipment for 
monitoring of air-cleaning and ventilation systems. Second, although 
there has been a significant reduction in recent years in the contribu- 
tions of human error to failures in air-cleaning systems, about half of 
all failures continue to result directly from this source. Third, this 
study has shown that analyses of LER information can provide 
useful data to confirm estimates of the reliability of various reactor 
safety systems. 


36532 Events resulting in reactor shutdown and their causes. 
Scott, R.L.; Gallaher, R.B. Nucl. Saf; 20: No. 2, 216-217(Mar 1979). 

A tabulation of events reported to NRC during November 
and December 1978 which resulted in reactor shutdown is present- 
ed. 


36533 Hunterston B. A ca 
Energy Bull.; No. 7, -3(Aug-Sep 1978). 

A compilation is presented, by the Scottish Campaign to 
Resist the Atomic Menace, of criticisms of the South of Scotland 
Electricity Board's Hunterston ‘B’ nuclear power plant. The criti- 
cisms concern primarily the economics of the project. 


36534 Analytical model for bottom reflooding heat transfer in 
light water reactors. Arrieta, L.A. Berkeley, CA; Univ. of California 
(1978). 360p. University Microfilms Order No. 79-04,366. 

Thesis (Ph. D.). 

A mechanistic model to analyze the bottom reflooding of a 
single flow channel and its associated fuel rod, or a tubular test 
section with internal flow was developed. The computer code 
UCFLOOD was written to carry out the resulting calculational 
procedure. The initial state of the rod or tube wall, the system 
pressure and the variations in time of the reflooding rate of the inlet 
coolant temperature, and of the power input are inputs to this model. 
The flow channel is divided in three major control volumes accord- 
ing to the prevailing hydrodynamic regimes, namely a single-phase 
region, a continuous-liquid-phase region (bubbly, slug, annular, or 
inverted-annular flow) and a dispersed-liquid region. The equations 
of conservation of mass and energy are solved in a fully transient 
form in the single phase region using a Lagrangian description of the 
flow, while in the continuous-liquid-phase and dispersed-liquid re- 
gions these equations are solved in their quasi-steady-state form. 
Profile fit methods are used to estimate the liquid subcooling in the 
subcooled boiling region and the vapor superheat in the dispersed- 
flow region. The void fraction distribution is obtained from a drift 
flux model. The onset of liquid entrainment is determined using a 
criterion based on the instability of the liquid core in the inverted- 
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annular flow regime. A detailed documentation of the code is 
appended. 


= (INEL-tr—41) Study on thermocouple attachment in re- 

flood experiments. Sugimoto, J. (Japan Atomic Energy Research 

Den : aan ays 1 Feb 1977. Translation of JAERI-M—6985. 54p. 
PC A04/MF AO1. 

The method of thermocouple attachment to a heater rods has 
been studied for surface temperature measurement in reflood experi- 
ments. The method used as far j in JAERI's reflood experiments had 
some possibilities of not estimating exactly the quench times. Various 
attachment methods have been tested and some proved to be effec- 
tive. 


36536 Missile impact on reinforced concrete structures. Connor, 
J.J.; Buyukozturk, O.; Bruen, F.; Kautz, F. (Massachusetts Inst. of 
Technology, Cambridge). pp 506-509 of Advances in civil engineer- 

ing through engineering mechanics. New York, NY; American 
Socio of Civil Engineers (1977). 

From ASCE engineering mechanics division specialty confer- 
ence; Raleigh, NC, USA (25 May 1977). 

In the design of nuclear power plant facilities an important 
problem is the provision of barriers capable of withstanding potential 
impacting missiles. Among the missile types considered possible are 
aircraft, automobiles, pipes, rods, telephone poles, and wood planks. 
The paper deals with the impact of such missiles on reinforced 
concrete barriers. The effect of impacting missiles has been classified 
as global and local. Local response includes penetration, perforation, 
and, in general, a damage zone restricted to the immediate vicinity of 
the impact point. Global response refers to the overall behavior of 
this target and includes shear, bending moments and reactions. The 
emphasis in the paper is on global response, recognizing the global 
and local effects are not completely independent. 


36537 Low-flow film boiling heat transfer on vertical surfaces. I. 
Theoretical model. Andersen, J.G.M. (Research Establishment Risoe, 
Roskilde, Denmark). AIChE Symp. Ser.; 73: No. 164, 2-6(1977). 
(CONF-7608 16—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

The phenomenon of film boiling heat transfer for high wall 
temperatures has been investigated. Based on the assumption of 
laminar flow for the film, the continuity, momentum, and energy 
equations for the vapor film are solved and a Bromley-type analyt- 
ical expression for the heat transfer coefficient versus the film length 
is obtained. The Helmholtz instability for the steam-liquid interface 
is analyzed, and it is shown that films beyond a certain length are 
unstable. Assuming the most unstable wavelength for disturbances at 
the steam-liquid interface is a reasonable expression for the film 
length, an average film boiling heat transfer coefficient is obtained. 


36538 Dryout delay during blowdown. Belda, W.; Mayinger, F. 
(Technical Univ. of Hannover, Germany). AJChE Symp. Ser.; 73: 
No. 164, 21-29(1977). (CONF-760816—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

To predict the wall temperatures of the heater rods during a 
LOCA in a BWR the onset of dryout must be well known depend- 
ing on the thermo- and hydrodynamic conditions in the reactor core. 
Up to now no corresponding model is available, and the used steady 
state equations usually yield to shorter delay times in comparison to 
experimental results. Therefore a simple calculation model is present- 
ed, verified by blowdown tests carried out with the model fluid 
Freon 12. The scaling laws necessary to compare the results with 
original tests are evaluated. 


36539 Rewetting A a _— surface with internal heat genera- 
tion. Yao, L.S. (Rand Corp., Santa Monica, CA). AIChE Symp. Ser.; 
73: No. 164, 46-50(1977). (CONF-760816—. 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

The rewetting of a vertical surface has been a subject of great 
importance as a result of emergency core cooling considerations in 
the hypothetical loss-of-coolant accident in water reactors. Numer- 
ous theoretical and experimental studies have been undertaken to 
investigate the rate of wet front advance; however, the effect of 
fission-products decay heating on wet front advance has never been 
demonstrated. A one-dimensional model is inadequate to describe 
the physical phenomenon, since the transient conduction of internal 

enerated heat across the fuel rod clad may play a dominant role. 
paper presents a two-dimensional analysis of conduction-con- 
trolled rewetting of a vertical surface with internal heat generation. 
The physical model consists of an infinitely-extended vertical slab 
with one side of the surface, the dry region and the wet region, 
associated with constant heat transfer coefficients, and the other side 
of the surface with constant heat flux to simulate the fission products 
decay heating. The ee equation is solved by applying the 
approximate integral method. Then the functional dependence of the 
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rewetting rate is obtained by the condition that the hot surface can 
only be wetted when its temperature is below the rewetting tempera- 
ture. The critical internal heat generation rate is obtained by setting 
the Peclet number equal to zero, which gives the minimum rate of 
internal heat generation to prevent the hot fuel rod being rewetted. 


36540 Reflood heat transfer in a light water reactor. Kirchner, 
W.; Griffith, P. (Massachusetts Inst. of Tech., Cambridge). AIChE 
Symp. Ser.; 73: No. 164, 51-62(1977). (CONF-760816—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

Investigation of heat transfer ety occurring during the 
reflood stage of a hypothetical loss of coolant accident indicated that 
peak cladding temperature excursions are terminated by the presence 
of entrained liquid drops in a vertical flowing vapor stream. A 
physically based calculational method, incorporated in a computer 
code, REFLUX, has been developed to predict these transients. The 
local heat transfer coefficient is evaluated by constructing a boiling 
curve based on the continuous liquid level, a liquid carry-over 
criterion, the clad temperature, and the local flow conditions. Pre- 
dictions of temperature-time histories for selected FLECHT reflood 
simulations show favorable agreement. Under-prediction of carry- 
over rates due to poor void fraction definition, and axial conduction 
effects at low flooding rates require further work. 


36541 Finite amplitude thermal convection in porous media with 
uniform heat source. Hwang, I.T. (Argonne National Lab., IL). 
AIChE Symp. Ser.; 73: Now "164, 63-71(1977). (CONF- 760816—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

An unbounded horizontal fluid layer in a porous medium with 
an internal heat source and uniformly heated from below is studied. 
The layer is in the gravitational field. Linear theory predicts that the 
disturbances of infinitesimal amplitude will start to grow when the 
Rayleigh number exceeds its critical value. These disturbances do 
not grow without limit; but by advecting heat and momentum, the 
disturbances alter their forms to achieve a finite amplitude. Just like 
infinitesimal amplitude disturbances the degeneracies of possible 
solutions persist for finite amplitude solutions. This .tudy evaluates 
the stability of these various forms of solutions. The small eter 
method of Poincare is used to treat the problem in successive order. 


36542 Experimental study of a horizontal layer of fluid with 
volumetric heating and unequal surface temperatures. Suo-Anttila, 
A.J.; Catton, I. (Univ. of California, Los Angeles). AIChE Symp. 
Ser.; 73: No. 164, 72-77(1977). (CONF-760816—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

An experimental study has been conducted to measure the 
effect of unequal boundary temperatures on the heat transfer from a 
horizontal fluid layer with volumetric heating. The results are in 
terms of two Nusselt numbers (upper and lower surface heat trans- 
fer) which are presented for values of a Rayleigh number based on 
the internal heat generation and a Rayleigh number based on the 
surface to surface temperature difference. Data has been obtained for 
values of the internal Rayleigh number up to 10" and the external 
Rayleigh number from -10"° to +10%° Comparison is made with 
theory and the theory is shown to adequately predict the effect of 
unequal surface temperatures. 


36543 Measurements of subassembly and core temperature distri- 
butions in an LMFBR, Singer, R.M.; Gillette, J.L. a Nation- 
al Lab., IL). AIChE Symp. Ser.; 73: "No. 164, 97- 104(1977). (CONF- 
760816—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

In the analyses of temperature distributions in the core of a 
liquid metal cooled fast breeder reactor (LMFBR) under both 
normal and abnormal operating conditions, it is generally assumed 
that there is little, if any, thermal interaction between adjacent 
subassemblies. Since intersubassembly heat transfer tends to reduce 
the radial ——— gradient in a reactor, thereby ameliorating the 
effects of | overheating, this assumption is conservative. In order 
to assess the importance of this effect as well as that of flow 
redistribution in a reactor core, a series of in-core and subassembly 
outlet measurements were made in EBR-II over a wide range of 
operating power and flow conditions, encompassing both forced and 
natural convection. The results of this study indicate that radial heat 
transfer and flow redistribution are important mechanisms which 
should be taken into account in the thermal-hydraulic analyses of 
LMFBR cores, especially under low flow rate conditions. 
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REFER ALSO TO CITATION(S) 36080 
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COMPRESSED GAS 


36544 Air lift pump energy conversion apparatus. Busick, E.D. 
US Patent 4,135,364. 23 Jan 1979. Filed date 12 Dec 1977. 6p. 

The apparatus has a plurality of vertical lift tubes immersed in 
water and arranged to — water into a hood at their upper 
ends for dehdagt a turbine-like fluid motor. Each lift tube receives a 
much shorter, smaller diameter inner tube at its lower end. A 
horizontal partition extends between the inside of each lift tube and 
the corresponding inner tube. Compressed air is introduced periodi- 
cally into the annular space between the lift tube and its inner tube 
below this partition. The lift tube has a water inlet opening located 
above the partition and below the top of its inner tube. 


PUMPED HYDRO 


36545 Upper Gesso: 1500 MVA for the Italian network. Ferra- 
tini, G.; Golzio, P.C.; Grassino, R. Int. Water Power Dam Constr.; 31: 
No. 2, 21-26(Feb 1979). 

The main structures of the Upper Gesso pumped-stoage 
powerplants are described, which is designed to produce -loak 
power for the Italian 380 kV network. Nine units are installed in the 
powerplant, eight provided with four-stage reversible pump-turbines 
with a maximum total output of over 150 MW, operating under a 
head of over 1000m. The ninth unit, with a head of 600 m is 
equipped with a Francis turbine and a two stage pump. 


FLYWHEELS 
REFER ALSO TO CITATION(S) 37028, 37029, 37125 


36546 (SAND—79-7011) Seal studies for advanced flywheel sys- 
tems. Anwar, I. (Sandia Labs., Albuquerque, NM (USA)). Mar 1979. 
Contract EY-76-C-04-0789. 66p. Dep. NTIS, PC A04/MF AOI. 

A seal application for an advanced flywheel system where 
housing pressure (vacuum) is equal to 10‘ torr, is being investigated. 
Many conventional types of seals can be ruled out due to such 
extreme pressure conditions. For a dynamic seal to work successful- 
ly, it should develop a compression ratio of *10 magnitude during its 
normal operation. In view of this, the principle of molecular vacuum 
pumps, where pressure ratios of this magnitude are obtainable, is 
being examined. It is believed that a flywheel seal system based upon 
molecular vacuum pump principles on the vacuum side and upon 
viscous flow principles on the high-pressure side, can be developed. 
For future work, a design study is recommended where the concepts 
of molecular drag and turbo pumps are combined with one of the 
conventional configurations of the viscous pumping seal. Two con- 
ceptual arrangements incorporating these principles are included in 
the recommendations. 


36547 Inertial ene orage device. Knight, C.E. Jr.; Kelly, 
J.J.; Pollard, R.E. (or Dept of En Energy). US Patent 4,123, 949. 7 Nov 
1978. Filed date 14 Sep 1977. 8p. 

PAT-APPL-833,118. 

The inertial energy storage device is comprised of a compos- 
ite ring formed of circumferentially wound resin-impregnated fila- 
ment material, a flanged hollow metal hub concentrically disposed in 
the ring, and a plurality of discrete filament bandsets coupling the 
hub to the ring. Each bandset is formed of a pair of parallel bands 
affixed to the hub in a spaced apart relationship with the axis of 
rotation of the hub being disposed between the bands and with each 
band being in the configuration of a hoop extending about the ring 
along a chordal plane thereof. The bandsets are disposed in an 
angular relationship with one another so as to encircle the ring at 
spaced-apart circumferential locations while being disposed in an 
overlapping relationship on the flanges of the hub. The energy 
storage device has the capability of substantial energy storage due to 
nod relationship of the filament bands to the ring and the flanged 

u 


36548 Rim for rotary inertial energy storage device and method. 
Knight, C.E. Jr.; Pollard, R.E. (to Dept. of Energy). US Patent 
Application 904,676. 10 May 1978. 10p. 
The invention is directed to an improved rim or a high- 
performance rotary inertial energy storage device (flywheel). The 
improved rim is fabricated from resin impregnated filamentary mate- 
which is circumferentially wound in a side-by-side relationship 


to form a — of discretely and sequentially formed concentric 
i 


layers of filamentary material that are bound together in a resin 
matrix. The improved rim is provided by prestressing the filamen- 
tary material in each successive layer to a prescribed tension loading 
in accordance with a predetermined schedule during the winding 
thereof and then curing the resin in each layer prior to forming the 
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next layer for providing a prestress distribution within the rim to 
effect a self-equilibrating compressive prestress within the windings 
which counterbalances the transverse or radial tensile stresses gener- 
ated during rotation of the rim for inhibiting deleterious delamina- 
tion problems. 


THERMAL 
REFER ALSO TO CITATION(S) 36192, 36912, 37236 


36549 (SAND—79- wy Be ee of yearly fluid replenish- 
ment rates for hydrocarbon fl in thermal energy storage systems. 
Burolla, V.P. (Sandia Labs., g iho CA (USA)). Apr 1979. 
Contract EY-76-C-04-0789. 56p. Dep. NTIS, PC A04/MF AOl. 

Economic analysis of any thermal energy storage system 
using hydrocarbon fluids at or near their operating limit hinges on 
accurate determinations of fluid losses due to thermal and environ- 
mental effects. Representative values for these fluid losses in an 
operating thermal storage system for three different hydrocarbon 
fluids, Sun 21, Caloria HT43, and Therminol 66 are presented. 


36550 Storage arrangement for thermal energy. Abhat, A.; 
Neuer, G. (to Institute fuer Kerntechnik und Energiewandlun 4 
e.V.). US Patent 4,131,158. 26 Dec 1978. a date 23 Jan 197 
German, Federal Republic of (F.R. Germany), 6p. 

Heat of liquefaction and solidification is transmitted between 
a heat storing material undergoing the phase transition and a heating 
medium in a heat exchanger by means of a partly gaseous, partly 
liquid fuel sealed in a heat pipe a portion of which is received in the 
container for the aforementioned material, and which is equipped 
with fins in direct contact with the heat storing material while a 
second portion of the heat pipe is in thermal contact with the heating 
medium in the heat exchanger. 


36551 Problems in the control of thermal storage heating units. 
Oberst, W. Elektrowaerme Int., Ed. A; 36: No. 6, 336-339(Nov 1978). 
(In German). 

The question is discussed as to what factors play a role in the 
automatic control of the charging cycle of thermal storage heaters 
and how these are affected by the climatic conditions obtaining in 
our regions. Referring to a month with minor temperature variations 
and one with considerable temperature variations the author shows 
that the electronic system can indeed be overtaxed. To cope with 
such conditions it is possible install additional heaters in the thermal 
storage units or to interfere manually. The best solution is to charge 
the heater at specific times of the day. This relieves the electronic 
system and spreads the charging period over the whole night and 
avoids network overloading during the early morning hours. 


36552 Storage element for an absorption heat storage system. 
Kesselring, F.; Schilling, S. (to Sulzer Bros. Ltd., Winterthur (Swit- 
zerland); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,622,699/A/. 24 Nov 1977. 26p. (In 
German). 

The invention concerns a storage element for an absorption 
heat storage system, where a solid is present as absorptionmedium 
and a collector for the absorbent which is driven out of the absorp- 
tion medium and possibly condensed. Difficulties are experienced in 
practice in such storage systems which are due among other factors 
to poor thermal conductivity of the absorbing medium or to low 
transport velocities of the absorbent into or out of the absorbing 
medium. According to the invention, these difficulties are overcome 
by arranging the absorbing medium and the collector together but 
spatially separated by an intermediate space, in one part each of a 
gas-tight tubular vessel, whose length is a multiple of its crossec- 
tional dimensions. 


36553 Method and device for exchanging heat. Lindner, F.; 
Mehlhorn, F. (to Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt e.V., Bonn (Germany, F.R.); Deutsches Paten- 
tamt, Muenchen (Germany, F.R.)). German(FRG) Patent 2,607,168/ 
A/. 1 Sep 1977. 15p. (in German). 

There is proposed a method for heat exchange that is suitable 
above all for latent heat accumulators, for which a metallic heat 
transfer layer between the two media is not necessary. According to 
the invention immiscible agents are brought in direct contact, and 
after that separated again. Suitable for that is a contact between a 
liquid medium (oil) and a crystallizable medium, also a eutectic (e.g. 
NazSO,.10H20, NasHPO,.12H2O). A corresponding device is de- 
scribed, which in principle may also be applied as a solar collector. 
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CHEMICAL 


36554 Method and device for storing thermal . Gruen, 
D.M. (to Energy Research and Development Administration, Wash- 
ington, DC (USA); Deutsches Patentamt, Muenchen (Germany, 

.)). German(FRG) Patent 2,633,974/A/. 3 Mar 1977. 16p. (In 
German). 

Unevenly generated heat at low temperature is stored and is 
released as required by using two spatially separated beds with metal 
hydrides or hydride-forming metals which are connected in a closed 
hydrogen circuit. The bed absorbing primary heat contains a metal 
hydride (e.g. Mg2NiH,) with a heat of formation of 12 to 17 kcal/ 
mol He and a decomposing pressure of 100 to 2280mm of mercury in 
the temperature range of 100 to 300°C. Hydrogen is released during 
heat absorption and is taken to the second bed in compressed form 
with a hydride-forming metal (e.g. LaNis), which has a heat of 
formation of about 50% of that of the first metal hydride, and has a 
decomposition pressure of 100 to 2280mm of mercury in the tem- 
perature range 0 to 25°C. The reaction heat released in the second 
bed can only be used for space heating. If no heat is given to the first 
bed, this cools to about 50°C, absorbs hydrogen released from the 
second bed and makes the hydride heat of formation available for 
space heating. 


BATTERIES 


DESIGN AND DEVELOPMENT 


36555 (ANL—78-94) High-performance batteries for electric- 
vehicle propulsion and stationary energy storage. Progress report, 
October 1977—September 1978. Nelson, P.A.; Barney, D.L.; Steun- 
enberg, R.K. (Argonne National Lab., IL (USA)). Nov 1978. Con- 
tract W-31-109-ENG-38. 246p. Dep. NTIS, PC Al1/MF AOl. 

The research, development, and management activities of the 
programs at Argonne National Laboratory (ANL) and at industrial 
subcontractors’ laboratories on high-temperature batteries during the 
period October 1977—September 1978 are reported. These batteries 
are being developed for electric-vehicle propulsion and for station- 
ary-energy-storage applications. The present cells, which operate at 
400 to 500°C, are of a vertically oriented, prismatic design with one 
or more inner positive electrodes of FeS or FeSz, facing electrodes 
of lithium—aluminum alloy, and molten LiCI—KCl electrolyte. 
During this fiscal year, cell and battery development work continued 
at ANL, Eagle—Picher Industries, Inc., the Energy Systems Group 
of Rockwell International, and Gould Inc. Related work was also in 
progress at the Carborundum Co., General Motors Research Labo- 
ratories, and various other organizations. A major event was the 
initiation of a subcontract with Eagle—Picher Industries to develop, 
design, and fabricate a 40-kWh battery (Mark IA) for testing in an 
electric van. Conceptual design studies on a 100-MWh stationary- 
energy-storage module were conducted as a joint effort between 

L and Rockwell International. A significant technical advance 
was the development of multiplate cells, which are capable of higher 
performance than bicells. 89 figures, 57 tables. 


36556 ae Sodium—sulfur battery development 

" 1, Progress report, June 15, 1975—March 31, 1976. 
Weiner, Ay A. A (Rord Motor Co., Dearborn, MI (USA). Scientific and 
Research Lab.). Jul 1976. Contract EY-76-C-02-2566. 38p. Dep. 
NTIS, PC A03/MF AO1. 

The pre-pilot facility for the batch production of B”-alumina 
tubing was designed and remodeled. Critical items of capital equip- 
ment were placed on order. Work began on the construction of the 
pre-pilot spray dryer and the batch and continuous sintering fur- 
naces. A tentative testing program was arranged to permit evalua- 
tion of automatic isostatic pressing equipment. Two cells incorporat- 
ing high-power-density electrode design and stainless steel contain- 
ers for sodium and sulfur were designed, constructed, and tested. 
The first cell delivered an average of 286 W/kg during one dis- 
charge cycle at 750 mA/cm? The energy density was 55 Wh/kg at 
this high current density, whereas at 50 mA/cm? over 80 Wh/kg 
could be reached. The cell became nonfaradaic after 45 days Renate 
of ceramic failure. The second cell was put on test only recently. A 
cell with separate compartments for charging and discharging and 
with electrodes optimized for either task was tested successfully. 
Efforts to develop corrosion-resistant sulfur container materials were 
inititated. Static sodium tetrasulfide corrosion tests were conducted 
for 30 to 60 days at 400°C on substrates of pure chromium and iron, 
nickel, cobalt, aluminum, titanium, niobium, tantalum, zirconium, 
and molybdenum base alloys. These substrates were tested with and 
without various surface treatments and protective coatings. The 
results showed that aluminum, molybdenum, ferritic stainless 
steels,and Inconels show varying degrees of promise; further testing 
under dynamic conditions is recommended. The first cell tested 
under this program was thoroughly examined after failure. The 
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coating of graphite-filled polyphenylene resin applied to the AISI 
446 stainless steel container had not stood up satisfactorily, 

owing to overheating. There were no signs of degradation of any of 
the seals. 21 figures. 


36557 ger pe Sodium—sulfur battery Seare ee 
gram, Phase II. Final report, June 1976—October 31, Topou- 
zian, A. (Ford Motor Co., Dearborn, MI (USA). Scientific and 
Research Lab.). 1977. Contract EY-76-C-02-2566. 213p. Dep. NTIS, 
PC A10/MF A01. 

The Phase II sodium—sulfur battery development program 
was organized along five tasks: electric vehicle development and 
demonstration, load leveling, container and seal development, devel- 
opment of ceramic electrolyte and seal technology, and fabrication 
and testing. Vehicle battery studies for the CVS cycle established a 
44-kW Na/S battery need for powering a 1134 kg EV ap ee with 
manual transmission and employing regenerative braking. A concep- 
tual design of a 5-MWh battery was developed based upon consider- 
ation of system requirements, fault isolation and monitoring, thermal 
and charge control factors. Static corrosion tests were used to screen 
potential candidates for the sulfur container material system. Exten- 
sive exploratory cell testing established the Mark I prototype cell 
sulfur container material system: silicate-bonded graphite — 
(Tiodize CC-400)on low-crack-density chromium el 
E-Brite stainless steel. A pre-pilot ceramic plant was established to 
produce quality ceramic electrolyte tubing at a rate of 200 tubes/ 
month. The pilot plant for producing ceramic electrolyte has been 
planned, designed and constructed. This facility will have the capac- 
ity ultimately to produce 150 8”-alumina tubes per day. Over 85 
cells were assembled and evaluated. These cells were designed 
primarily to evaluate different candidate material systems for the 
sulfur container. The cells also provide a test bed for developing 
improved seal and assembly procedures, for evaluating intermediate 
size ceramic tubes (1.5 x 20 cm) and for characterizing electrical 
properties of sulfur electrodes in larger cells. Twenty individual cell 
test stations with automatic test controls are in operation at Ford— 
Dearborn. 63 figures, 25 tables. 


36558 Refuelable electrical energy storage device. Symons, P.C.; 
Amato, C.J. (to Energy Development Associates). US Patent 
4,127,701. 28 Nov 1978. Filed date 6 Oct 1976. 8p. 

An electrical storage battery consists of one or a ame tg ~ 
cell. Each cell is comprised of a normally positive electrode fi 
reducing a halogen disposed in electrical contact with it, ae a 
normally negative electrode having an oxidizable metal disposed in 
electrical contact with it, during an electrical discharge of the cell. 
The cell is filled with an aqueous metal halide electrolyte which is 
adapted to be circulated between the cell and storage area containing 
a replenishable halogen hydrate which is progressively consumed 
during discharge of the battery. A replenishment of the oxidizable 
metal is also effected periodically along with a withdrawal of a 
controlled portion of the electrolyte to maintain its volume within a 
preselected range. 5 figures. 


36559 Sodium-sulfur battery. Munk, H. (to Deutsches Paten- 
tamt, Muenchen (Germany, F.R.)). German(FRG) Patent 2,619,643/ 
A/. 17 Nov 1977. 14p. (In German). 

The patent claim deals with devices and measures for the 
dosed addition of liquid sodium (or Na-K alloys), as well as the 
particular shape of the ceramic electrolyte, so that large liquid metal 
electrode surfaces are obtained with the smallest possible amounts of 
liquid sodium. The technical progress is the considerably reduced 
danger in accidents with Na-S batteries and the reduced ballast 
weight. 


36560 Method to fabricate an electrochemical cell. Shimotake, 
H.; Bartholme, L.G.; Arntzen, J.D. (to Energy Research and Devel- 
opment Administration, Washington, DC (USA); Deutsches Paten- 
tamt, Muenchen (Germany, F.R.)). German(FRG) Patent 2,710,697/ 
A/. 15 Sep 1977. 19p. (In German). 

The invention concerns the construction of an uncharged 
secondary cell which only after its first charging possesses a negative 
electrode with a lithium alloy and a positive electrode with a 
transition metal sulphide as active mass. According to the invention, 
a solid mixture is firstly made of a mixture of powdered LieS and 
LieCs, transition metal and electrolyte salt (consisting of a eutectic 
mixture of LiCl and KCl) including an alkali metal or alkali earth 
metal halide at a temperature below the melting point of the electro- 
lyte salt. This solid mixture is pressed at a temperature above the 
melting point of the electrolyte salt onto an electrically Beer oee | 
substrate and is then anodically charged. The positive electrode 
transition metal sulphide as active mass and carbon as intermediately 
stored current collector material is thus formed. The countercon- 
nected electrode contains aluminium of silicon from which the 
corresponding lithium alloys as active mass of the negative elec- 
trodes are formed under cathodic loading. 
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Galvanic battery of manganese zinc ~~ seme each 

placed in a two-capsule Wa casing. Kotscherginskii, 

M.D.; Kalatschew, S.L.; Naumenko, Penkowa, L.F. (to Deut- 

sches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,802,351/C/. 30 Jun 1977. 4p. (In German). 

A zinc electrode with current collector and separator with 

thickened alkaline electrolyte are each incorporated in two flat 

lastic capsules which fitted into each other form a sealed cavity. 

two semi-elements work in single or parallel connection 

pe a — electrode which is according to the invention 

middle of the cavity formed by the capsules. 


36562 Primary element and method for its production. Lewis, 
R.W.; Grinstead, E.; Lines, R.J. (to Timex Corp., Waterbury, CT 
(USA); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,201,811/B/. 16 Jun 1977. 3p. (In German). 

Special construction designs are claimed to obtain reliable 
sealing of alkaline small batteries for clocks, hearing aids etc. A 
typical primary element of this kind works with a zinc amalgam 
anode and a mercury oxide cathode. 


Device to gg ve egg ge cn 


36563 generate 

Freistaedter, O. (to Deutsches Patentamt, Muenchen (German 
F.R.)). German(FRG) Patent 2,530,326/A/. 13 Jan 1977. 17p. (in 
German). 


Zinc anode material, electrolyte-containing separator and ac- 
tivated carbon for the reduction of air-oxygen are layered on ~~ 
rate foil bands which themselves are wound on three separate ro 
The three bands are unwound at the same rate and pressed together 
for a certain length and time forming the actual primary element. 
The unwinding rate is directly proportional to the desired current 
strength. The foul bands can also be constructed so that the total 
system can act as a secondary battery. 


36564 Electric battery cell. Evans, L.S.; Markin, T.L.; Dell, 
R.M.; Montgomery, A.G.; Bones, R.J.; Harbar, J.R. (to Secretary of 
State for Industry, London (UK); Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,551,604/A/. 20 May 
1976. 27p. (In German). 

The danger of an uncontrolled mixture of the reaction part- 
ners of sodium-sulfur cells in the case of rupture of the solid 
electrolyte membrane separating the reaction partner is counteracted 
by keeping the sodium layer lying on the solid electrolyte membrane 
very and the main amount of the liquid sodium stored in a 
separate supply chamber. A flow-limiting device is designed be- 
tween the anode sodium layer and the sodium supply vessel which 
has a capillary effect. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 36581, 37108, 37200 


36565 New types of primary and secondary batteries. Vielstich, 
W.; Grambow, L. (Bonn Univ. (Germany, F.R.). Inst. fuer Physika- 
lische Chemie). Elektrotech. Z., A; 99: No. 10, 609-614(Oct 1978). (In 
German). 

From Technical meeting ‘Accumulator batteries, batteries, 
and fuel cells’; Essen, Germany, F.R. (5 Apr 1978). 

the many new developments in pri and secondary 

batteries, systems with high specific energy are presented and dis- 
cussed. Among these are the lithium primary batteries, the cheap 
aluminium/air and glycol/air add-water cells, as well as the sodium/ 
sulphur and lithium/sulphur secondary batteries. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 36559, 37199 


36566 (UCRL— 13978) Assessment of air cathodes for metal/air 
batteries. Project 65012 final report, September—December 1978. 
Powers, M.J.; Sammells, A.F.; Blurton, K.F. (Institute of Gas Tech- 
nology, Chicago, IL (USA)). "Jan 1979. Contract W-7405-ENG-48. 
50p. NTIS, PC A03/MF AOl1. 

Of the advanced battery systems currently being evaluated 
for electric vehicle propulsion, metal/air batteries are particularly 
attractive because the oxidant does not require storage. Many prob- 
lems can be eliminated if the battery is modified to an acid electro- 
lyte system. The air electrode is the major problem limiting the 
development of acid electrolyte zinc/air batteries. The purpose of 
this literature study was to evaluate the status of air electrodes 
operating in acid electrolyte to determine the performance of such a 
cell and to identify the major areas where further work is required. 
The study was carried out by evaluating the kinetics of oxygen 
reduction and evolution on a variety of catalysts as a function of 
temperature, electrolyte, and electrolyte pH. Air electrode polariza- 
tion curves were calculated, and performance characteristics of the 
zinc/air acid electrolyte battery was predicted. An electrochemical 
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energy efficiency of 51% was projected at an operating current 
density of 35 mA/cm? This electrode should be stable during the 
discharge/char ge cycles. No major technological barrier limiting the 
development of acid electrolyte metal/air batteries was seen; howev- 
er, experimental data are required to confirm estimated cell perfor- 
mances and to determine the stability of the air electrode. 46 
referenes, 20 figures, 8 tables. (RWR) 


36567 Accumulators including halogen electrodes operating with 

— based electrolytes. Bonnemay, M.; Bronoeel, G.; nee 
Fabre, $ ; Sarradin, J. (to Agence Nationale de Valorisation de la 
why 7ANVAR)). US Patent 4,145,483. 20 Mar 1979. Priority 
date 13 Sep 1976, France, 8p. 

The invention relates to accumulators comprising halogen 
electrodes operating with fused halide-based electrolyte. Such accu- 
mulators can include an electrochemical chain aluminum/mixture of 
aluminum halide and alkaline metal halide/metallic derivatives intro- 
duced into graphite. Application to the constitution of accumulators 
including halogen electrodes for considerable storage of halogen. 1 
figure, 1 table. 


36568 Sealed storage battery. Ueno, M.; wr T. (to 
Tokyo Shibaura Electric Co., Ltd.). US Patent 4,143,212. 6 Mar 
1979. Priority date 18 Oct 1976, Japan, 14p. 

A sealed storage battery comprises a sealed container, an 
electricity generating means contained in the sealed container and 
composed of a positive electrode, a negative —— and an 
electrolyte; a hydrogen gas oxidation auxiliary electrode disposed 
within the sealed container; and a resistance means connected to the 
auxiliary electrode and having an inverse current checking charac- 
teristic (or property). In this sealed stora, rage battery, the (critical) 
point of time of overcharging in charging the sealed storage battery 
may be detected by monitoring the variation of the voltage between 
the positive electrode or a separately provided measurement elec- 
trode and the auxiliary electrode. 


36569 Cells having cathodes containing chalcogenide compounds 
of the formula M/sub a/FeX/sub b/ and species thereof exhibiting 
alkali metal incorporation. Jacobson, A.J.; Whittingham, M.S. (to 
Exxon Research and Engineering Co.). US Patent 4,143,213. 6 Mar 
1979. Filed date 26 Apr 1978. 8p. 

The present invention is directed to an electric current- 
potume cell which contains an anode, a cathode, and an electro- 
yte. The anode has as its anode-active material one or more alkali 
metals. The cathode has as its cathode-active material one or more 
compounds selected from the group consisting of chalcogenide 
compounds having the formula M/sub a/FeX/sub b/ wherein M is a 
metal selected from the group consisting of sodium, potassium, 
rubidium, cesium, calcium, strontium, and barium, wherein X is a 
= en selected from sulfur and selenium, wherein a is a numeri- 

ue of about 0.5 when M is a divalent metal and a is a 
pie Base we value of about 1 when M is a monovalent metal, and 
wherein b is a numerical value of about 2; and the above species of 
chalcogenide compounds of formula oo alkali metal incorpo- 
ration. The electrolyte is chemically inert with respect to the anode 
and cathode and permits the migration of ions between the anode 
and cathode. 


36570 Method for lead crystal storage cells and storage devices 
made therefrom. Hradcovsky, R.R.; Kozak, O.R. (to Solargen Elec- 
tronics, Ltd.). US Patent 4,140,589. 20 Feb 1979. Filed date 1 Dec 
1977. 10p. 

A unique storage cell is provided in which the active mass on 
the positive electrode is a mixture of crystalline and polycrystalline 
lead superoxide (PbO2). These cells are characterized, inter alia, by 
their remarkably lower internal resistance, higher activity, better 
charging and discharging characteristics, lower sulfhatization, higher 
storage capacity, and greater ability to draw larger amounts of 
electric current in a considerably shorter period of time as compared 
with conventional lead—acid storage cells. Storage devices (e.g., a 
battery) made from such cells also exhibit superior performance 
characteristics as compared with storage devices made from the 
conventional lead—acid cells. Batteries made from such cells are 
referred to as lead—crystal batteries. Also, several methods are 
described for making the polycrystalline and crystalline lead super- 
oxide (active mass). 


36571 Lead—sulfuric acid storage battery and grid therefor. 
Ruben, S. US Patent 4,140,840. 20 Feb 1979. Filed date 4 Aug 1977. 
4p. 


A lead—sulfuric acid storage battery in which one or both of 
the grids supporting the cathodic and anodic reactants comprise a 
base of iron, nickel, or an alloy thereof, having a coating of tin— 
nickel alloy with a layer of lead over it, is described. 


36572 Sulfur sulfur electrode container and methods of 
manufacture. Breiter, M.W.; King, R.N. (to General Electric Co.). 
US Patent 4,140, 841. 20 Feb 1979. Filed date 11 May 1978. 6p. 
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Re ok sulfur electrode is described which includes a sulfur— 

lug with a central aperture extending partially through it, 

- at east one layer of an electronically insulating plain woven 

mesh material positioned within the central aperture and having its 

exterior surface in contiguous relation with the wall of the central 

. A sulfur electrode container includes the above sulfur 

lectrode positioned within an outer metallic casing which is sub- 

stantially corrosion resistant to liquid sulfur and polysulfides. Meth- 
ods are also described for making sulfur electrode containers. 


36573 Lead battery grid. per, J. (to Metallgesellschaft A.G., 
Frankfurt am Main (Germany, F.R.); Deutsches Patentamt, Muen- 
chen (Germany, F.R.)). German(FRG) Patent 2,721,560/A/. 16 Nov 
1978. 6p. (In German). 

A lead accumulator grid serving as mass carrier made of a 
tape or sheet-form rolled lead alloy with 0.5 to 3.5 wt.% antimony is 
made sufficiently rigid according to the invention by coating a 
corrosion-resistant and unbendable base material layer on one or 
both sides with the sheet or tape-form rolled antimony-poor lead 
layer and by working this compound material to mesh in a known 
manner. The base material layer is preferably of a lead-calcium alloy 
with 0.05 to 0.1% calcium. 


36574 Lead solution accumulator with doped base electrodes. 
Beck, F.; Polster, R.; Boehlke, K. (to BASF A.G., Ludwigshafen am 
Rhein (Germany, FR. ); Deutsches Patentamt, Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,715,212/A/. 19 Oct 1978. 1p. (in 
German). 

Accumulators with aqueous acid solutions of lead salts as 
electrolyte and inert base electrodes as active masses can be im- 
proved upon regarding their service behavior in cycled full-charge 
and low-charge state if, as according to the invention, the base 
electrodes are doped with pigment-like additions based on chelate 
complexes of nickel or cobalt, with phthalocyanines or dibenzo- 
tetraazaannulenes or with mixed oxides of these metals, as well as 
with aluminium oxide or titanium dioxide. 


36575 Intercalated transition metal phosphorus _trisulfides. 
Thompson, A.H. (to Exxon Research and Engineering Co.). US 
Patent 4,049,879. 20 Sep 1978. Filed date 19 Apr 1976. 10p. 

A new composition of matter corresponds to the formula A/ 
sub x/M(PSs)/sub y/, wherein A is at least one Group Ia metal, x is 


a numerical value greater than zero but equal to or less than 6 
divided by the valency of the element, M is at least one transition 
metal selected from the group consisting of nickel or iron, P is 
phosphorus, S is sulfur, and y is a numerical value between about 0.9 
and 1.0. These materials are useful as cathode materials in electro- 
chemical cells and as thermal collectors from solar radiation. Com- 
positions of the present invention are used in fabricating rechargea- 
ble electrochemical cells in the discharged state which comprise an 
anode containing as the anode-active material at least one Group Ia 
metal; a cathode containing as the cathode-active material a nonstoi- 
chiometric trisulfide of the formula A/sub x/M(PSs)/sub y/, where- 
in A is at least one Group Ia metal, y is a numerical value greater 
than zero but equal to or less than 6 divided by the valency of the 
element, M is at least one transition metal selected from the group 
consisting of iron and nickel, and y is a numerical value between 
about 0.9 and 1; and an electrolyte that is inert to the anode and 
cathode and permits migration of ions of at least the anode-active 
material to react with the cathode-active material. 


36576 Electrochemical secondary cell with a negative zinc elec- 
trode. Hoekje, H.H.; Dietz, P.L. (to PPG Industries, Inc., Pittsburgh, 
PA (USA); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,444,147/B/. 15 Jun 1978. 8p. (In German). 

The claim deals with a zinc halogen secondary cell with a 
positive electrode that does not get used up and an electrochemically 
reversible zinc halide electrolyte. An electrolyte-nonpenetrable car- 
rier of silicon with an electrically conducting layer of electrocata- 
lysts on its surface is claimed for the positive electrode. The claimed 
electrolyte is an aqueous solution of zinc chloride or zinc bromide. 


36577 Electrochemical systems based on liquid chlorine without a 
gas phase. Hart, T.G. (to Energy Development Associates, Madison 
Heights, MI (USA); Deutsches Patentamt, Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,745,033/A/. 1 Jun 1978. 29p. (In 
German). 

Electrochemical systems working with free chlorine as reac- 
tion partner or product exhibit a greater efficiency and are cheaper 
to produce if the chlorine in the whole system and in all process 
stages remains in the liquid phase. The patent claims deal with 
diverse fabricated forms of ‘Greens with whose help the chlorine 
always remains a liquid. 


36578 Battery and process for its manufacture. Sabatino, A. (to 
Gould, Inc., Chicago, IL (USA); Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,612,992/B/. 3 May 1978. 
6p. (In German). 
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The invention concerns a battery with a battery casing and 
the positive and negative plates glued to it, which are surrounded by 
pocket-shaped separators also glued to the battery casing. The 
battery is made so as to require no maintenance, and is os 
against short circuits between the positive and ne; saith os 
against vibration, if, according to the invention, 
separators have openings at the lower edge, patel pocket 
reaches the lower edges of the oy and glues this to Ge caine 
floor with simultaneous sealing of the openings to at least one side side of 
the pocket-shaped separators. 


36579 Fully electronic monitoring of stack gases for soot density. 
Betz, S.G. (to Deutsches Patentamt, Muenchen (Germany, bet 
German(FRG) Patent 2,511,917/A/. 20 Apr 1978. 7p. (In German 

The fully automatic instrument to monitor stack gas for soot 
density ag eeee’ in combination with a COs testing device, e.g. a 
Bacharach instrument. For this purpose the stack gas is passed 
through a measuring chamber, which is combined with a CO, 
measuring chamber, and irradiated by ultrared radiation. As trans- 
mitter there is used a luminescent diode, as receiver a phototransis- 
tor. The output signal of a treshold amplifier for this transmitterre- 
ceiver system is supplied as a a signal to the mano 
amplifier of the CO: testing device. S: guide vanes in front of the 
transmitter or receiver produce a slight underpressure and prevent 
their pollution. 


36580 Method to produce sintered carriers for electrodes of 
galvanic elements. Jost, E.M. (to Motorola, Inc., Schaumburg, IL 
(USA); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 1,671,485/B/. 24 Mar 1978. 4p. (In German). 

Carrier expat of precisely uniform thickness can be produced 
according to the invention by firstly thickening a geome of poly- 
ethylene oxide and (preferably) methanol by water and then, 
by adding nickel powder, obtaining an essentially homogeneous 
suspension of considerable viscosity. This slurry is coated on both 
sides of a nickel grid, dried and sintered. 


36581 Electric primary or secondary element, 
electricity generating system and method for the continuous 
of electricity, as well as the method to charge such a 
Schwartz, R.E. (to American Energizer Corp., El Paso, TX; 
Koessler (H.H.), Missoula, MT (USA); Deutsches Patentamt, Muen- 
chen (Germany, F.R.)). German(FRG) Patent 2,738,710/A/. 16 Mar 
1978. 33p. (In German). 

The electrochemical energy source presented is a lithium- 
sulfur dioxide secondary battery with a liquid electrolyte 
of lithium dithionite as charging substance for the itive and 
negative electrodes, of lithium perchlorate as additi pees a for 
the negative electrode and an anhydrous organic a erably 
acetonitrile). The positive electrode consisting of y-divided 
carbon reduces during discharge of the element the SO: to S,0,- 
(dithionite). 


36582 Lead dust to produce electrode masses for lead accumula- 
tors. Adrian, G. (to Heubach und Co., Langelsheim (Germany, 
F.R.). Erd- und Mineralfarben; Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,632,135/A/. 19 Jan 1978. 
6p. (In German). 

The volume weight of powdered lead dust (about 70 wt.% 
PbO and 30 wt.% Pb) can be increased according to the invention 
by adding finely-divided, pyrogen produced and/or voluminous 
natural inorganic material to the lead dust. Further claims concern 
the material of the additions (silicic acid, Kieselguhr) as well as their 
wt.% regions and particle size. 


36583 Multi-cell battery with degasification device. Moll, P. (to 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,358,517/B/. 15 Dec 1977. Sp. (In German). 

The invention concerns the problem of degasification of 
multi-cell secondary batteries with aqueous electrolytes which have 
to meet special requirements re; their tipping safety and 
water-tightness. Three modifications of de ication devices are 
claimed whose common advantage consists in doing away with the 
high costs for special jet moulds of the battery casing. 


36584 Secondary battery. Moll, P. (to Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,614,358/A/. 6 
Oct 1977. 20p. (In German). 

The invention concerns the sealing problem of secondary 
batteries with acid electrolytes. A sealing ring of an -resistant 
and acid-resistant metallic material or hard special plastic is claimed 
whose side facing the separating wall is at least sharp-edged. 


36585 Tube jacket for batteries, method for its fabrication and 
device to perform the method. (to Chloride Group Ltd., London 
(UK); Deutsches Patentamt, Muenchen (Germany, F. eo 
German(FRG) Patent 2,709,484/A/. 15 Sep 1977. 34p. (In German 

A tube jacket of porous textile material in the form of tubes 
lying parallel next to one another and kept at a distance by a material 
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strip whose width is less than the diameter of the tubes is claimed. 
The textile material 2 oe with a polymer mass so that the 
impregnated material has a permeability of 0. 3 t0 2 to 20 litres air/min/ 

cm*/cm water column. Furthermore, the melting point of the ther- 
moplastic polymer should be at least 20°C below the temperature at 
which the textile material melts or carbonizes. Alternatively, the 
compound material should be deformable at a temperature of at least 
20°C below that at whicn the textile material melts or carbonizes. 


36586 Closed galvanic cell. Kegelmann, M.R. (to Deutsches 
Patentamt, Muenchen (Germany, F.R.); Du Pont de Nemours (E.I.) 
and Co., Wilmington, DE (USA)). German(FRG) Patent 2,708,023/ 
A/. 25 Aug 1977. 17p. (In German). 

The invention concerns a closed primary cell with a non- 
aqueous liquid electrolyte. Unsealed FeS particles of about 0.04 to 1 
mm diameter are claimed as cathodically active mass. 


36587 Electrical battery cell. Evans, L.S.; Harbar, J.R. (to Sec- 
retary of State for Industry, London (UK); Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,658,392/A/. 
25 Aug 1977. 12p. (In German). 
The claim is an improvement or alteration of the sodium- 
—_ battery presented in the British patent 53225/75 of 30.12.1975 
and claims an advantageous design of an insulating distance device 
between the solid electrolytes and the liquid sulfur of the positive 
electrode. 


36588 Plastic positive electrode for galvanic elements with solid 
electrolytes. Moser, J.R.; Schneider, A.A. (to Catalyst Research 
Corp., Baltimore, MD (USA); Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,166,543/B/. 18 Aug 1977. 
11p. (In German). 

The object of the invention is a plastic positive electrode of a 
lithium primary element with solid Lil electrolyte. The cathode 
consists of a charge transfer complex of iodine and an organic 
donator component of the group of poly-2-vinyl quinoline and poly- 
2-vinyl pyridine. According to the invention, the electrical conduc- 
tivity of the cathode is increased considerably in that the positive 
mixture contains 2 to 15 molecules of iodine per nitrogen atom. 


36589 Method to produce cadmium or nickel electrodes for elec- 
tric accumulators by introducing cadmium hydroxide or nickel hydrox- 
ide into a porous electrically conducting structure. Beauchamp, R.L. 
(to Western Electric Co., Inc., New York (USA); Deutsches Paten- 
tamt, Muenchen (Germany, F.R.)). German(FRG) Patent 2,100,300/ 
C/. 16 Jun 1977. 3p. (In German). 

Cd(OH) or Ni(OH): are introduced to a porous, electrically 
conducting structure by cathodic separation from an acid electrolyte 
in the temperature region of 85°C to the boiling temperature of the 
electrolyte. The electrolyte contains ions of an element as well as 
reducible ions whose redox potential is more positive than that of the 
former named ions. In order to achieve faster and more economical 
changing of the porous structure with active mass as compared to 
the known methods, an electrolyte is used which according to the 
invention contains in addition nitrite ions in 0.1 molar concentration 
upto saturation. 


36590 Electrode for an electrochemical cell. Kaun, 
pes (to Energy Research and Development Administration, Wash- 

m, DC (USA); Deutsches Patentamt, Muenchen (Germany, 

.)). German(FRG) Patent 2,654,663/A/. 8 Jun 1977. 25p. (in 
Geneay 

The invention concerns positive electrodes for secondary 

cells with salt melt electrolytes. The positive electrodes contain 
sulphides of iron, cobalt, nickel or copper as active material and 
have according to the invention, a solid porous matrix from a 
carbon-contained material that hardens with heat having a porosity 
of about 50 to 65%. The solid sulphide particles are firmly embedded 
in the matrix and as a whole are uniformly distributed and free of 
each other compared to the interstitial volume within the porous 
matrix. 


36591 Method to produce an iron electrode for alkali accumula- 
tors. Kononenko, V.E.; Kononenko, N.S.; Tamazina, V.N.; Baran- 
ova, V.N.; Gaincev, V.A.; Kuzin, A.J.; Pankov, G.I; Fischmann, 
B.1.; Teplinskaia, T.K. (to Deutsches Patentamt, Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,551,606/A/. 2 Jun 1977. 10p. 
(In German). 

An active mass consisting of magnetite ore concetrate, iron 
oxide, synthesis fibre, iron sulphide and aqueous nickel sulphate 
solution is mixed with an aqueous solution of surface active materials 
and coated on a steel band grid and then dried for 5-10 minutes at on 
temperature between 150 and 300°C. This electrode is treated — “ 
binder consisting of a 15 to 20% LiOH suspersion in 20% 
resin solution under addition of a hardner such as poly — 
polyamine. Finally, the electrode is dried at a temperature between 
70 and 160°C for 10 to 30 minutes. 
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36592 Alkali nickel-cadmium accumulator with positive and nega- 
tive plates less than 1 mm thick and an about 0.1 mm thick separator 
impregnated with alkaline electrolyte between these plates. Matsui, M. 
(to Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 1,496,193/C/. 28 Apr 1977. 6p. (In German). 

In order to obtain high discharge capacities per vol. and wt. 
unit and mana ep high permissible discharge currents, the thick- 
nesses of electrode coatings and separators are claimed according to 
the invention. 


36593 Grids for lead storage 
Accummulatorenfabrik Wilhelm Hag 

F.R.); Deutsches Patentamt, Muenchen ey Ae. 
German(FRG) Patent 2,540, OBT/A/. 17 Mar 1977. 11p. (in German 

An economical grid for lead storage batteries is fabricated 
according to the invention by precipitating pure lead from an 
electrolyte solution of complex fluorides onto a supporty grid where 
directly melted lead shot is used as anode material. The lead glazing 
is performed preferably at high cathodic current density and time- 
varying current i 
36594 Sodium-sulphur cell. Robinson, G.; Brennan, M.P.J.; 
Jones, I.W. (to Chloride Silent Power Ltd., London (UK); Deut- 
sches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,637,372/A/. 3 Mar 1977. 19p. (In German). 

The electrical properties of positive electrodes of tubular 
sodium-sulphur cells are improved according to the invention in that 
the porous matrix for the sulphur consists of numerous discrete 
elements with an electronic conducting material between them. This 
material reaches over the whole area between the current collector 
of the positive electrode and the solid electrolyte. 


36595 Electrochemical cell. May, G.; McNamee, M. (to Chlo- 
ride Silent Power Ltd., London (UK); Deutsches Patentamt, Muen- 
chen sage F.R. R.)). German(FRG) Patent 2,638,484/A/. 3 Mar 
1977. 19p. (In German). 

The invention concerns tube-shaped sodium-sulphur cells 
which are layered from the inner to the outer surface as follows: 
Electrical contact of the positive electrode, liquid sulphur, 8-alumin- 
ium oxide tube as solid electrolyte, liquid sodium and cell casing. 
According to the invention, thermal stressing in the cell is counter- 
acted by placing compressive devices between the solid electrolyte 
and the cell casing possessing a thermal expansion coefficient that 
exerts an increasing inwards pressure on the electrolyte tube with 


36596 Lead battery. Horn, L.; Beckers, W. (to Hagen (G.) A.G., 
Koeln (Germany, F.R.); Deutsches Patentamt, Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,530,231/A/. 3 Feb 1977. Llp. 
(In German) 


The subject of the invention is a lead battery with lead rods 
arranged in series and plastic grids fixed to these lead rods, where 
the active mass is supported between the lead rods and the plastic 
grids. A low battery weight is achieved, according to the invention, 
by having the plastic grid consisting of two grids set on both sides of 
a row of lead rods and connecting the lead rods to the cells by 
conducting light metal in the area of the lid. 


Lead-calcium alloy. Heubner, U. (to Metallgesellschaft 
A.G., Frankfurt am Main (Germany, F.R.); Deutsches Patentamt, 
Muenchen etn F.R.)). German(FRG) Patent 2,528,688/A/. 
13 Jan 1977. 6p. (In German). 

Corrosion appearances and material incompatibility do not 
occur when using lead-calcium alloys for electrode grids of lead 
accumulators if the alloy contains 0.015 to 0.10 wt% bismuth ac- 
cording to the invention besides 0.05 to 0.1 wt.% calcium. Further- 
more, the following are claimed: a) The utilization of commercially 
pure lead according to DIN 1719 with a bismuth content of 0.03 to 
0.09 wt.% and b) a tin content of 0.05 to 2 wt.% in the lead-calcium 
alloy. 


36598 Secondary electrochemical cell with a non-consumable sili- 
con cathode Hock, Hoek “Wn H.H.; Dietz, P.L. (to PPG Industries, Inc., 
Pittsburgh, PA (USA); Deutsches Patentamt, Muenchen (Germany, 
F.R.)). , (FRG) Patent 2,444,147/A/. 20 Mar 1975. 27p. (In 


A metal-non-metal secondary battery with an acid electrolyte 
containing zinc chloride or zinc bromide is claimed, as well as a 
positive electrode of an electrolyte-nonpenetrable carrier of silicon 
with an electrically conducting layer on its surface. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 36557, 37496 
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ENERGY MANAGEMENT AND POLICY 


36599 (DOE/CR—0005) Department of Energy FY 1980 obliga- 
tions and costs-by-state. (Department of Energy, Washington, DC 
(USA). Office of the Controller). 5 Feb 1979. 341p. Dep. NTIS, PC 
A15/MF AOl. 

Detailed estimates shown for the respective states are based 
largely on existing contracts and grants which are assumed to 
continue in 1980. Some DOE programs cannot be identified at the 
contractor level, and some elements of programs cannot be identified 
by states. These are listed in an Undesignated category. FY 1979 
estimates are given; it is felt that Congressional actions on the FY 
1980 budgets may affect the estimates shown. 


36600 Energie und sinnvolle Energieanwendung. (Energy and ra- 
tional energy use). Rumpf, H.G.; Horbelt, O.; Wallner, I. (Rheinisch- 
Westfaelisches Elektrizitaetswerk A.G., Essen (Germany, F.R.). 
Abt. Anwendungstechnik); Siepmann, J. (Schule fuer Elektrotech- 
= Essen (Germany, F.R.)); Soloch, B. (Hauptschule Adelkamp- 
trasse, Essen (Germany, F.R.)). Heidelberg, Germany, F.R.; Ener- 
pr fe Ver. (1978). 72p. (In German). 
This is a general, popular presentation of all important aspects 
of energy conversion and energy use for teaching, purposes. The test 
is illustrated by colored diagrams and tables. 


36601 Energy on film. New York, NY; New York State Alli- 
ance to Save Energy, Inc. (1978). 29p. The Publisher, 36 West 44th 
Street, New York, NY 10038 $3.00. 

The digest lists 160 energy and energy-related films, described 
in brief. Their source, audience level, second language, cost, and 
length are listed (when available). The six parts are: What Is Energy; 
Sources of Energy; Energy Issues and Options; The Energy Crisis; 
Conserving Energy; and Energy and the Environment. The author's 
personal view is that greater emphasis should be placed on soft or 
appropriate technologies, renewable resources, and conservation in 
fashioning a national energy policy. But included in the digest are 
films about nuclear energy, offshore oil drilling, and fossil fuels. 


(MCW) 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 36359, 36667, 36677, 36694, 
36697, 36725, 36726, 36730, 36731, 36886, 36887, 36904, 36906, 36982 


36602 (BNL—25250) Long-term strategic analysis (towards an 
energy doctrine). Hoffman, K.C.; Carhart, S.C. (Brookhaven Nation- 
al Lab., Upton, NY (USA). National Center for Analysis of Energy 
Systems). Nov 1978. Contract EY-76-C-02-0016. 30p. (CONF- 
781129—1). Dep. NTIS, PC A03/MF AO1. 

From International scientific forum on an acceptable world 
energy future; Miami, FL, USA (27 Nov 1978). 

The formulation of long-term energy strategies requires the 
synthesis of a large number of economic, social, technical, and 
environmental factors with due regard to regional and international 
needs and constraints. It is also clear that the long-term uncertainties 
are great and that any strategy must be adaptive in being able to 
respond to new circumstances and events. There is a need to debate 
and develop the strategic basis of energy policies and to test policies 
against the uncertainties and contingencies that are identified in the 
strategic basis. Policy options that would lead to government in- 
volvement in energy markets should be analyzed and evaluated in 
terms of clearly defined objectives with means established to moni- 
tor their effectiveness. The orderly functioning of the decision 

rocess in industry and government requires a base of analysis and 
information on strategic issues. This paper outlines an approach to 
strategic analysis in the energy sector. Emphasis is placed on the 
logic of the approach to strategic planning and analysis. 


36603 (BNL—50873) Brookhaven Energy System Optimization 
Model: its variants and uses. Kydes, A.S. (Brookhaven National 
Lab., Upton, NY (USA)). May 1978. Contract EY-76-C-02-0016. 
38p. Dep. NTIS, PC A03/MF AOl1. 

This paper provides a general overview of the Brookhaven 
Energy System Optimization Model (BESOM), two of its variants, 
and two examples of characteristic applications. BESOM is a linear- 
programming model that was developed for the quantitative evalua- 
tion of energy technologies and policies within a systems framework. 
The model is designed to examine interfuel substitutions in the 
context of constraints on the availability of competing resources and 
technologies. BESOM provides a “snapshot” of ft he national energy 
system configuration, while MARKAL and TESOM provide, re- 

tiely, a farsighted time dimension and a simulation capability for 
the examination of the evolution of a national energy system over a 
time horizon. 
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36604 (IKE-K—51-1, pp A.1-A.18) Model for simulating the 
energy—environment —industry as demonstrated by Baden— 
Wuerttemberg. Klaiss, H.; Unger, H. 1977. (In German). 
From Energy policies forum of the Landesregierung; Stutt- 
gart, F.R. Germany (9 May 1977). 


A solution for impending problems in energy supply has to be 
found if undesired and unpredictable consequences are to be avoid- 
ed. Due to the interaction among energy requirements, industry, and 
environment, it is necessary to consider the whole system in order to 
be able to give significant answers. The attempt has been made to set 
up a model by means of the theory of systems allowing the examina- 
tion of the temporal and locally bound development of total energy 
consumption and the relative share of energy carriers as well as 
occurring shifts. The examined area is Baden—Wuerttemberg, taken 
as an example of any random area. It differs from other Federal 
states by negligible domestic energy reserves and by a mineral oil 
share in primary consumption amounting to above 70). The period 
considered ranges from 1960 to 1990, requiring the period Ta 
1960 to 1974 for validating the model. A restriction to the next 1 
years has led to a dropping of certain new technologies representing 
relevant factors. The development of a temporally and locally bound 
model for simulating energy management in a restricted economic 
area including expenditures and technical factors is the objective of 
the paper. 


36605 (IKE-K—51-1) Simulation of the system energy—environ- 
ment—industry. Friedrich, R.; — H.; Le Van, T.; Ruehle, G.; 
Thoene, E.; Unger, H.; Weible, H.; Bernard, U. (Stutt, Univ. 
(TH) (Germany, FR). Inst. fuer Kernenerg etik und Nie US 
teme). 1977. 128p. (In German). (CONF- 770592). Dep. Ss 
Sales Only), PC A07/MF AO1. 

From Energy policies forum of the Landesregierung; Stutt- 
gart, F.R. Germany (9 May 1977). 

Five papers presented at the Energy Policies Forum are 
compiled. They give an overview and treat individual components 
of the interdisciplinary research project on simulation of the 
energy—environment—economy system. Individual abstracts were 
prepared for each paper. (JSR) 


36606 (UT/CES-GS—1) BOOMP user's guide. Monts, J.K. 
(Texas Univ., Austin (USA). Center for Energy Studies). Aug 1978. 
63p. NTIS, PC A04/MF AO1. 

An attempt has been made to develop a methodology for 
assessing the socio-economic impacts of various types of ener, 
development. BOOM1 is a computer simulation model that is ry ~ 
signed to simulate community-level socio-economic impacts from 
building a 1500-MW power — near a hypothetical agricultural 
community (EAPA 3:1111). Power plants construction attracts in- 
migrants who in turn create considerable additional demand for 
private and public facilites, in turn creating a drain on local re- 
sources (an increase in property tax rate). BOOMP is an extension of 
BOOM 1 designed to model public sector impacts in a more-detailed 
fashion. The public sector is ae into the Education, 
Police Protection, Fire Protection, Water, Sanitary Sewerage, and 
Residual subsectors. Each of these subsectors is then di ited 
into a Capital Facilities subsector and an ting Services su 
tor. The BOOMP conceptualization then identifies the major com 
nents of each of these subsectors. The final step in the BOO! 
conceptualization is establshing the supply and demand interface 
with the other sectors of the BOOM model. 


36607 Energy conservation and life-cycle-costing methods. Beld- 
ing, J.A. (US Dep of Energy, Washington, DC). Energy (Oxford); 3 
No. 4, 421-426(Aug 1978). 

A qualitative summary of life-cycle-costing procedures is 
presented, with particular reference to the role of the Department of 
Energy in assuring proper utilization of this t of analysis. The 
author is concerned with what he considers an important but often 
neglected problem--the period of transition from present oil and 
dependence to alternate energy forms and the processes of 
transition. The current conflict of opinions on many technical energy 
issues suggests that this transition may require a long time to 
complete and that it will involve major changes in technology, in 
industrial processes and perhaps in personal lifestyles. It is inevitable 
that this transition period must take place and that the American 
people must develop a fuller understanding of how to avoid energy 
wastage and maximize energy services. 


36608 Stanford PILOT energy/economic model. Connolly, T.J.; 
Dantzig, G.B.; Parikh, S.C. (Stanford Univ., CA). pp 87-120 of 
Energy options and conservation. El Mallakh, R; El Mallakh, D.H. 
(eds.). Boulder, CO; International Research Center for Energy and 
Economic Development (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

PILOT is a U.S. national energy/economic model designed 
to measure the impact on the standard of living of various policy 





3788 ENERGY RESEARCH ABSTRACTS 


decisions, such as the scheduling of various energy technologies to 
be built and used, pollution abatement equipment to be installed, the 
nature and the extent of converson to equipment types that use 
energy more efficiently, etc. PILOT reflects certain assumptions or 
scenarious regarding changes in life styles, embargoes, feasibility of 

proposed new technologies, restrictions on use of certain technol- 
ogies, and availabilty of raw reserves. The main model developments 
are: (1) Coal Module - physical supply curve of delivered coal 
(factors included: water, environment, c’ transportation re- 
quirements); (2) Longer Planning Horizon - 100-year model with 
variable time period aggrega gation from computational efficiency; (3) 
Potential Interfuel and Capital Fuel Substitution Module - incorrpor- 
ates efficiency improvements and constraints imposed by existing 
stocks of utilizing devices; (4) Welfare Equilibrium Variant - com- 
prehensive but more agregate substitution functions for consumers 
and industry; and (5) Financial Flow Modl - to study market 
imperfections. (MCW) 


36609 Overview energy analysis of Sarasota County. Sipe, N.G. 
Gainesville, FL; University of Florida (1978). 55p. (NP—23729). 
University of Florida, Dept. of Urban and Regional Planning, 
Gainesville. 

The objective of this study is to provide county decision- 
makers and citizens with an overview of the energy situation in 
Sarasota County; and identify the major energy supply and demand 
problems which will face Sarasota County in the near future. Simple 
overview models are used to help describe and understand the 
complex interactions of energy supply and demand. The following 
conclusions were reached: (1) the county lacks an adequate energy 
data base; additional and more detailed data on total energy demand 
broken down by specific end use are needed; (2) the county has very 
little control over the imported supplies of ener , but its control 
over energy demand can be quite substantial; (3) e county's energy 
supply is made up by 67% nonrenewable energies in the form of oil, 
natural gas, etc. and 33% renewable energies in the form of sun, 
wind, rain, and waves; (4) all of the nonrenewable energy which the 
county consumes must be imported; and (5) for every dollar the 
county receives from the sale of exported goods and services, 20 
cents must be spent for imported energies. To deal with the energy 
situation in a comprehensive manner the following six-step energy 
planning methodology is recommended: develop an adequate energy 
data base; identify the major energy-consuming sectors; determine 
which sectors have the greatest potential to save energy; develop 
alternative energy-conservation programs; select the most appropri- 
ate program; and develop an evaluation and monitoring program. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 36029, 36065, 36075, 36606, 
36608, 36627, 36629, 36636, 36655, 36662, 36665, 36673, 36700, 
36705, 36718, 36722, 36730, 36730, 36904, 36906 


36610 (DOE/EIA—0103/24) Energy sector capital 
Technical memorandum. 


require- 
ments, 1978—1985. (Logistics Management 
9 + cama Dc (USA)). Jan 1979. 64p. Dep. NTIS, A04/ 
This memorandum describes the approach used, and docu- 
ments the values derived, by the Logistics Management Institute 
(LMI) to estimate capital requirements for the energy sector of the 
U.S. economy for the period 1/1/1978 to 1/1/1985. DOE, in its 
preparation of a Capital Requirements chapter for the 1978 Annual 
Administrator's Report, discusses the capital requirements of the 
energy-supply industries needed to produce the energy-equilibrium 
levels projected to 1985 by the Project Independence Evaluation 
System (PIES). Tabulated data in this report summarize the capital 
requirements estimates for the major energy subsectors and 
supply/demand scenarios. Energy subsectors addressed include oil 
and gas production and refining, coal, electric utilities (including 
nuclear generation), and the advanced technologies (solar, geother- 
mal, wind, and synthetics). The three economic scenarios that form 
the basis for the work are: (1) the Reference Scenario (110), which 
specifies mid- oN resource supply and mid-range demand for 
ener, AS — ONG); (2) the Scenario (220), which s: “ 
fies supply and high demand (CEASPIRIT); and (3) the 
—_ Scenario (330), which assumes low resources and demand (CY CLE. 


anaes Berrie. Resource-allocation methodology for es- 
RD and D budgetary priorities. Boyd, D.W.; North, D.W.; 

ee S.G. (Decision Focus, Inc., Palo Alto, CA (usa). Feb 
Contract ET-78-C-05-5474. 178p. Dep. NTIS, PC A09/MF 


The R, D and D resource-allocation methodology is designed 
for use by the Assistant Secretary, Energy Technology, in establish- 
ing budgetary priorities. It defines a logical process for developing a 
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eee olay rograms consistent with policy goals of the Assistant 

complexities of the energy marketplace, and the 
departmental resource constraints. The methodology has two impor- 
tant components: a set of analytic procedures and a process for 
communicating information. Both of these aspects are necessary if 
the methodology is to be successfully implemented. Thus, it is the 
combination of these two as that ppantiies the logical decision 
process that can cope with the complexities of choosing a portfolio 
of programs. The resource allocation methodology is built on two 
elements: the use of decision analysis to evaluate individual technol- 
ogies and the use of decision system analysis to coordinate the 
individual evaluations. Combining these two elements we are able to 
capture the uncertainty, dynamics, and complexity of RD and D 
decision making and at the same time account for the portfolio 
effects that inevitably exist because of both interactions in the energy 
system and resource constraints. Chapter 1 describes the resource 
allocation methodology in detail. Although actual budget evalua- 
tions are not made, the decision making process is simulated as 
closely as possible. Chapter 2 discusses issues involved in implement- 
ing the methodology and closes with explicit recommendations for 
the first s mo in implementation. Extensive appendices cover critical 
aspects of the individual programs evaluations. (MCW) 


36612 (TID—28971) Methodology for the analysis of investment 
alternatives to stimulate development and technology transfer for 
energy technologies. (TRW, Inc., McLean, VA (USA). Energy Sys- 
tems Planning Div.). Sep 1978. Contract ET-78-C-05-5670. 27p. 
Dep. NTIS, PC A03/MF AOl. 

A methodology is presented for the analysis of incentives that 
could be offered by the Government to encourage the development 
and commercialization of selected energy technologies. A decision- 
oriented approach has been adopted in characterizing a typical 
company’s response to implementation of a particular Government 
incentive. This approach is described in detail. It includes a comput- 
er model that calculates net present values and internal rates of 
return for prescribed investments in manufacturing facilities. 


36613 par pint Effects of energy policy on regional 
production and it. Sohlman, A.; Oestblom, G. (Stockholm 
Univ. (Sweden). Forsknin; ppen foer om ery Feb 
1978. 155p. (In Swedish). PPS). Dep. NTIS (US Sales Only), 
PC A08/MF AOl1. 

This report is divided into three parts. Part I contains a 
general discussion of factors that influence the development of 
production and employment on local labor markets. Against this 
background the effects of changes in energy policy upon regional 
development are indicated. Part II consists of an empirical investiga- 
tion of. the importance of energy-intensive production for the em- 
ployment in different regions. Six types of energy-intensive produc- 
tion were studied, viz. mining, pulp and paper, chemicals, quarrying 
etc., iron and steel, and nonferrous metals. Part III of the report 
consists primarily of a study of the relationship between energy 
policy and labor market developments in a particular geographical 
region, Gotland. An attempt is also made to outline methods that can 
be applied to similar studies for other regions. 


36614 (UT/CES-PS—2) Soviet and East European energy crisis: 
its dimensions and implications for East—West trade. Hewett, E.A. 
(Texas Univ., Austin (USA). Center for Energy Studies). Aug 1978. 
29p. Dep. NTIS, PC A03/MF AO1. 

The world energy crisis has placed tremendous pressure on 
Soviet planners to divert oil destined for Eastern Europe to hard 
currency markets (or in some cases to charge Eastern Europe hard 
currency for the oil); and this pressure would have come irrespective 
of developments in Soviet energy-production costs. The Soviet-East 
European energy crisis is also political in nature because the increase 
balance-of-payments problems for Eastern Europe, which will cause 
austerity measures in the East European countries, measures which 
the population seems likely to resist. Thus, the Soviet-East European 
energy crisis is both related and unrelated to the energy crisis we 
face in the United States. The purpose of this paper is to project to 
1980 the aggregate energy balance in Eastern Europe and the USSR, 
and to explore the implications of that projection for East—West 
trade. The year 1980 the aggregate energy balance in Eastern 
Europe and the USSR, and to explore the implications of that 
projection for East—West trade. The year 1980 is not very far away; 
it would be prefereble if the projection could go farther. But the 
technique used here is simple extrapolation with some educated 
guesses concerning growth rates. Such techniques tend to — 
quite well for the near future; over the longer term the only ho: 
to actually model the processes involved and their inevegeneeiions. 
18 references and footnotes. 


36615 Cattle as a store of wealth in Swaziland: implications for 
livestock development and overgrazing in Eastern and Southern Africa. 
Doran, M.H.; Low, A.R.C.; Kemp, R.L. (Ministry of Agriculture, 
Swaziland). Am. J. Agric. Econ.; 61: PNo. 1, 41-47(Feb 1979). 
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The contention that cattle are held as a store of wealth in 
Swaziland is supported by a regression analysis of slaughter against 
rice and rainfall and by an examination of the Swazi herd structure. 
¢ failure to recognize that cattle directly satisfy both wealth and 
income motives in traditional societies has led to the implementation 
of production-oriented livestock development pro; which may 
worsen the serious overgrazing problem in Sw d. Observations 
elsewhere indicate that there are lessons to be learned for livestock 
developemnt in other overgrazed parts of eastern and southern 
Africa. 17 references. 


36616 External vs. internal knowledge acquisition: joint venture 
activity and R and D intensity. Friedman, P. (Boston Univ., MA); 
Berg, S.V.; Duncan, J. J. Econ. Bus.; 31: No. 2, 103- 110(Win 1979). 

The validity of interpreting joint ventures as an innovative 
external substitute for internal R and D expenditures depends upon 
the specific industry that is being considered. Those industries that 
do not exhibit such substitution tend to engage in distribution or 
resource risk-pooling ventures. The data presented indicate that 
those industries and firms with relatively high R and D intensities 
can be presumed to be using joint ventures as innovative substitutes. 
The impact of joint ventures on economy-wide levels of R and D is 
unclear, although theory suggests that risk reduction or pooling can 
increase innovative activity. The framework presented in this study, 
and the empirical tests of substitution, represent steps toward a better 
understanding of industry decision making. A more-comprehensive 
examination of choice in similar frameworks should include mergers, 
licensing, and informal cooperation. 9 references. 


36617 Alternative life styles: a Third World perspective. Roy, R. 
(Centre for the Study of Developing Societies, Delhi, India). y 
natives; 4: No. 2, 221-232(Oct 1978). 

There is a fundamental Gitteecnce between the search for 
alternative ways of life on the part of certain sections in the rich, 
industrialized West and on the part of the elites of the poor, 
underdeveloped Third World. This search in the west stems from a 
sensitivity to the pernicious consequences of a material civilization— 
such as the fragmentation of instutional structure and consequently 
its incapablity to provide a rational basis for individual indentity 
formation and control of individual emotions, all leading to alien- 
ation. The search in the Third World countries springs from the 
belief that the only way of tackling mass poverty and raising the 
standards of living is rapid industrialization on the Western model. It 
is not sufficiently realized that even if they are willing to pay the 
price, the quest for Western affluence would be futile, not only 
because of resource limitation, but also because of social limits to 
—_— This is well illustrated by the case of India where, in spite of 

5 years of cen planning, no significant dent has been made 
on mass poverty, mass illiteracy, or communicable dieases. The 
rational choice—and one likely to be more fruitful—is to seek an 
alternative model of development and life style, based, as Gandhi 
insisted on minimization and on self-sufficiency of small communi- 
ties, with complete decentralization of political and economic power 
and participation in decision-making process. 


36618 Economics considerations and investment procedure in 
planning engineering technical plants. Reichert, O. (Fachhochschule 
Duesseldorf (Germany, F.R.)). CZ-Chem.-Tech.; 7: No. 4, 149- 
158(Apr 1978). (In German). 

The profitability of plants is determined by the plant costs, 
their tax deductibility, and interest payments, by maintanance, oper- 
ation and repair expenses, and by the raw material and energy costs. 
The static and dynamic investment calculation procedures are dealt 
with. Using an example from a chemical-plant construction with 
three alternatives, the results obtained from calculations according to 
static methods are com _ with each other. Another example 
shows the advantages of the dynamic against the static investment 
calculation procedures. 


36619 Economic guide for the construction of the energy econo- 
my. Kantzenbach, E. Z. Energiewirtsch.; No. 1, 38-46(1977). (In 
German). 

An insight is given into the problems of co-ordinating the 
various organisation of the energy economy, where reference is 
made mainly to the examination of concentration in the ener 
economy, which the Monopolies Commission has submitted in its 
first two-year Survey. Conditions for competition between the 
energy carriers of hard coal, bituminous coal, petroleum, electricity, 
and gas are explained and some examples are given of substitution 
competition in the energy demand markets. A series of proposals is 
aimed at fostering free-substitution competition between energy car- 
riers, at avoiding interlocking undertakings that prevent competition, 
and at creating a very heterogeneous and inflexible system by 
providing additional competitive elements. 


36620 = transactions of = American Association of Cost 
town, West V: ; American Association of 
977). 415p. (CO) 1.77063 1__-). 


Engineers. M 
Cost ote 
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From 21. American Association of Cost Engineers annual 
meeting; Milwaukee, WI, L USA (26 Jun 1977). 
for =~ 


A separate abstract was prepared for each of 8 
DOE Energy Data Base; one of these is included in 

search Abstracts (ERA). Three of the 67 papers presented had been 
processed previously. (MCW) 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 35621, 35634, 35936, 36615, 
36643, 36652, 36693, 36868, 37435, 37587 


36621 Are environmental regulations attaining a realistic balance 
among energy and environmental goals. Jimeson, R.M.; Kane, R. 
(Dep « of Energy, Washington, DC). J. Environ. Eng. Div., Am. Soc. 
Civ. Eng.; 105: No. 1, 121-134(Feb 1979). 
The current national energy goals are to increase the use of 
coal and nuclear fuels, thereby decreasing the Nation's 
on foreign oil; also, increase conservation activities. Solar and other 
inexhaustible sources of energy are expected to be in widespread use 
by early in the 2ist century. The Clear Air Act Amendments of ad 
require that air-quality regulations for sulfur oxides and 
matter become more stringent and below the level that scientific 
evidence indicates is necessary to protect public health and welfare. 
In order to achieve both environmental and energy goals concur- 
rently, coal-fired generators could be provided with a single envi- 
ronmental control that would be more effective in protecting ambi- 
ent air quality than multiple individual controls. An electrically 
driven heat pump is better than that of directly fired oil or gas units. 


36622 Response of firms to pollution charges. Sims, W.A. (Con- 
cordia Univ., Montreal). Can. J. Econ.; 12: No. 1, 57-74(Feb 1979). 
A translog cost function is applied to the estimation of = 
tion-abatement responsiveness of plants in the brewing ind 
ee 8 ee ee lst 
charge--the sewer effluent charge--relative to the standard 
effluent high de is = Pesto coven The empirical — Pe onl 
strate a legree o tement responsiveness to pollution charges 
by breweries. It is also su; that sewer effluent charges lead to 
certain undesirable side effects, empirical estimates of which are 
presented. 19 references. 


36623 Exploratory techniques for the determination of potential 
dose-response relationships between human health and air 

Page, W.P. (West Virginia Univ., Morgantown); Fellner, W. J. 
Environ. Econ. Manage.; 5: No. 4, 376-38 1978). 

This paper seeks to verify the usefulness of selected multivar- 
iate statistical techniques for exploring new dose-response relation- 
ships between human health and air pollution. We do so by compar- 
ing our results with those already established in the literature 
through hypothesis testing procedures or laboratory work. This use 
of multivariate techniques is pretheoretical and should be interpreted 
as suggesting relationships which warrant further investigation with 
more traditional methodologies. Our results conform very well with 
those existing in the literature and lend credence to the use of such 
pretheoretical statistical methods. (18 refs.) 


NATURAL RESOURCES 
REFER ALSO TO CITATION(S) 35832, 35848, 36615, 36666, 36939 


36624 (LA—7588-MS) State water law in the West: implications 
for energy development. Gould, G. (Los Alamos Scientific Lab., NM 
(USA)). Jan 1979. Contract W-7405-ENG-36. 476p. Dep. NTIS, PC 
A21/MF A011. 

This study consists of a review of the water law in thirteen 
western states. The p' of the review is to determine the legal 
climate in these states for the use of water in energy development. 
The study is divided into two basic parts. One part consists of a 
detailed examination of the statutes, case law, and administrative 
regulations in each state. The other = is intended to provide a 
general overview of western water and its effect on energy 
development. The study consists solely of an examination of state 
water allocation laws. The ts and in both parts of the study is on 
those aspects of western water law most likely to influence the use of 
water for energy —— In general, the study concludes that the 
legal climate for the use of water in energy productions is somewhat 
ambivalent. Historically, the appropriations doctrine, with its empha- 
sis on the development and use of water for the production of 
and economic gain, favors energy development. On the other 
new attitudes concerning water use, especially those relating to 
protection of the environment, and a general attitude of resistance to 
energy development have an opposite effect. Because of these coun- 
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tervailing forces, precise conclusions for the thirteen western states 
as a whole are not possible. However, it does that in a 
number of states the potential impediments to the transfer of 
(ERB) rights are severe enough as to merit further monitoring. 


36625 Government regulation of competition in the food industry. 
Marion, B.W. Am. J. Agric. Econ.; 61: No. 1, 178-185(Feb 1979). 

The effect of antitrust laws on the food industry is examined 
in terms of enforecement patterns, competitive trends in the industry, 
and a comparison with experiences of other countries. Although the 
antitrust laws have focused on those firms that compete most suc- 
cessfully, it has helped to preserve competition among industries 
whose products have little differentiation. Several suggestions are 
made for making antitrust policies more effective, such as prompt 
public information about large firms through Federal chartering or 
some other means, more control of advertising through trademark 
licensing or cost ceilings on advertising for some products, alterna- 
tives to divestiture that will weaken conglomerate — by limiting 
mergers and activities, and broadening markets ugh electronic 
exchanges. 21 references. 


36626 Indonesia's extractive industries. Schmidt, H.L. Glueck- 
auf; 114: No. 23, 1040-1050(Dec 1978). (In German). 

Indonesia has a remarkable raw materials potential. Its major 
source of income and the basis of its industrialization is petrolem. 
Apart from petroleum and natural gas extraction, also the mining of 
metal ores is constantly increasing. On the Indonesian tin islands, the 
tin ore equivalent of 24,000 tons of tin has been mined in 1975, i.e. 
11% of the world tin production. Contributors to the global extrac- 
tion in 1975 were one large deposit each of bauxite (1,4%), nickel 
ore (1,8%), and copper ore (1%). There a prospects for the 
opening of deposits of other ores and industrial minerals. 


36627 Optimal exploration and production of nonrenewable re- 
sources. Pindyck, R.S. (Massachusetts Inst. of Tech., Cambridge). J. 
Polit. Econ.; 86: No. 5, 841-861(Oct 1978). 

Most studies of nonrenewable resource production and pric- 
ing assume there is a fixed reserve base to be exploited over time, but 
in fact, with economic incentives reserves can be increased. Here the 
reserve base is threated as the basis for production and exploratory 
activity as the means of increasing or maintaining reserves. “Poten- 
tial reserves” are unlimited, but as depletion ensues, given amounts 
of exploratory activity result in ever smaller discoveries. Given these 
constraints, resource producers must simultaneously determine their 
optimal rates of exploratory activity and production. This problem is 
solved for competitive and monopolistic markets, and it is shown 
that if the initial reserve endowment is small, the price profile will be 
U-shaped; at first production will increase as reserves are developed, 
and later production will decline as both exploratory activity and the 
discovery rate fall. 


36628 Preliminary design and analysis of recovery of lithium 
from brine with the use of a selective extractant. Dang, V.; Steinberg, 
M. (Brookhaven Natl Lab, Upton, NY). Energy (Oxford); 3: No. 3, 
325-336(Jun 1978). 
It has been reported that the lithium content of smackover 
oilfield waters ranges in the order of 100-500 mg/I, and thus could 
resent a substantial reserve. A method is proposed to extract 
lithium from this source. Experimental evidence in the literature 
indicates that a specific chelating agent of the diketone type, dipiva- 
loylmethane, has a specific selectivity toward lithium in the presence 
of other metal ions in aqueous solutions. Based in part on this unique 
property of dipivaloymethane, a conceptual design of a full-size 
plant is performed to extract lithium from the smackover brine. The 
study includes alternate flow sheet development, design information 
on the major units of the process, energy uirement and an 
economic analysis of 10° kg Li/yr production facility. The econom- 
ics of three different process — depends on the amount of 
water evaporated from the initial oilfield feed waters to concentrate 
the brine. Results as a function of production rates are indicated in a 
general manner. 


36629 The weakest link: a technological perspective on Canadian 
industrial underdevelopment. Britton, J.N.H.; Bilmour, J.M.; Murphy, 
M.G. Ottawa, Ontario; Science Council of Canada (1978). a 
Printing and Publishing Supply and Services Canada, Ottawa $6.00. 

The authors develop the position that Canada’s industrial 
malaise derives from the behavior of firms in Canada. More specifi- 
cally, one of the most important agents of the malaise is the way 
many firms of foreign origin have permitted to operate. For- 
eign direct investment in a has produced a cumula- 
tively detrimental impact on industrial competitiveness and on the 
country’s long-term development. This impact works on the econo- 
my both directly and indirectly. Canada urgently requires a compre- 
hensive industrial strategy to facilitate the growth of competitive 
(not merely more efficient) firms. Enhanced productivity is simply 
not sufficient to meet the challenges posed by the high costs of 
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production in Canada. The creation of technological and innovative 
capability alone will ensure Canada’s participation in the third wave 
of industrial development. Technology Lanes prom policy must 
occupy a central position in the wider industrial strategy that is so 
urgently needed. The authors propose possible directions for Canadi- 
an technology pte Boe and stress the need for a healthy busi- 
ness climate in general. Government leadership and action are obvi- 
ously needed, but the proposed approach need not increase present 
government involvement in the economy. Rather a redeployment 
and an increased coherence of that effort is required. 


36630 Public works for water and power development and energy 
research appropriation bill, Fiscal Year 1979: conference report. 
House of Representatives, Ninety-Fifth Congress, Second Session. 
Washington, DC; House of Representatives (1978). 68p. 

To accompany H.R. 12928. 

The managers on the part of the House and the Senate at the 
conference on the i votes of the two Houses on the 
amendments of the Senate to the bill (H.R. 12928) making appropri- 
ations for public works for water and power development and 
energy research for the fiscal year ending September 30, 1979, and 
for other purposes, submit the following joint statement to the House 
and the Senate in ae of the effects of the action agreed upon 
by the managers and recommended in the accompanying conference 

rt. The committee of conference notes that many appropriations 
will have substantial carryovers of unobligated balances of appropri- 
ations from 1978 as has been the case the past several years. To bring 
these balances to more manageable levels at the end of fiscal year 
1979, the conferencees are agreed that designated unobligated bal- 
ances at the end of 1978 will be applied to the 1979 program. This 
amount is not to be construed as savings and slippage to be — 
as project reductions in 1979. The language changes in the 34 
amendments are published in this report. The total new budget 
Ym peo authority for 1978, budget estimates of new —_—- 
ti ) authority for 1979, totals for the House and Senate bills for 
1979, and the conference agreement totals are tabulated. 


36631 Renewable primary energy sources: a solution to the 
energy problem. Mandel, E.H. pp 231-246 of Chemical engineering in 
a = world. Koetsier, W.T. (ed.). New York, NY; Elsevier 
Scienti blishing Company (1976). 

From Plenary sessions of the first world congress on chemical 
engineering; Amsterdam, Netherlands (28 Jun 1976). 

The energy problem as a whole is reviewed. Solar energy is 
discussed at some length. Wind power, water power, ocean thermal, 
tidal power and wave energy, and geothe: energy are discussed 
briefly in relation to the energy needs of Western Europe. (MHR) 


RESEARCH, DEVELOPMENT, 
DEMONSTRATION, AND 
COMMERCIALIZATION 


REFER ALSO TO CITATION(S) 36599, 36616, 36983, 37140 


36632 Coal conversion at a stalemate. Chem. Eng. News (Wash., 
D.C.); 57: No. 10, 18-20(5 Mar 1979). 

At Coal Dilemma II, a symposium held recently at Colorado 
Springs, the technical and business community blamed the govern- 
ment for erecting institutional barriers to coal conversion. The 
companies are ready to utilize coal-conversion technologies, espe- 
cially gasification, but regulations and policies have prevented build- 
ing any commercial gasification age Dr. Arnold H. Pelofsky, of 
Science Applications, Inc, also feels that industry, partisan polliti- 
cians, environmentalists, and the financial community must share 
responsibility for the stalemate. He recommends a government man- 
date to bring coal and shale technologies to a commercial level by 
removing barriers and with government serving only as an initiator 
and moderator to the free enterprise system. He also suggests a 
commission of independent | pape to evaluate specific com- 
mercialization programs and to sort out the relative merits and 
problems of each of several technologies being developed. Several 
other industry officials’ statements on the delimma are presented; 
Ronald H. Wolk of Electric Power Research Inst. points out that 
utilities, — DOE curtailment, are very interested in coal-de- 
rived liquid fuels for power generation. 


36633 Significance of promoting innovative efforts and technol- 
ogy transfer for industry. Rembser, J. (Bundesministerium fuer Fors- 
chung und Technologie, Bonn-Bad Godesberg (Germany, F.R.)). 
Gas Waerme Int; 27: No. 11, 599-604(Nov 1978). (In German). 

Technological know how and innovations will be of consider- 
able future importance for West German industry. Changes in the 
reliability of sources of supply (energy, raw materials), the burden 
imposed on the environment by intensive industrial production and 
numerous private sources, and the stiffening of international compe- 





JULY 15, 1979 


tition necessitate cLoser collaboration between industry and govern- 
ment. Public aid in research and development efforts will assume an 
important role. In West Germany there is a wide variety of such 
governmental aids. The range extends from direct grants to enter- 
prises for research and development work to the furnishing of advice 
to promote innovative efforts and technology transfer. Banks pro- 
vide risk capital with governmental aid to firms trying to indroduce 
high-risk innovations into the market. In recent years the aim has 
been to provide small and medium-size firms with better access to 
technological know how and governmental aids. 


36634 Proposal of the Commission of the European Communities 
to the Council a second four-year programme for research 
and the development in the energy field. Bundesrat - Drucksache; 8 
No. 2156, 01-75(Sep 1978). (In German). 

In 1975 the Commission approved of a four-year programme 
for research and development in the energy field which covers the 
following scopes: energy saving, production and utilization of hy- 
drogene, solar energy, geothermal energy, analysis of systems : 
elaboration of models. A budget of 59 million AU was allocated to 
the programme as well as more than 27 staff members. The pro- 

gramme terminates on 30th June 1979. The Commission now sug- 
_ pray a the Council approve of a second four-year programme as a 

ollow-up of the first programme. The proposed programme would 
need 125 million European AU and 37 employees which means that 
the expected work would be more orientated towards pilot projects 
and industrial applications. 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 35827, 35829, 35830, 35831, 
35832, 35833, 35837, 35848, 35849, 35854, 35856, 35857, 35858, 
35861, 35862, 35872, 35874, 35889, 35890, 35894, 35895, 35896, 
35931, 35936, 36432, 36440, 36441, 36716 


36635 Nuclear profile of Japan. Jeffs, E. Energy Int; 15: No. 12, 
19-22(Dec 1978). 

With very little indigenous energy resources to supply her 
booming economy, Japan has had to turn to nuclear power on a 
large scale. Besides an indigenous capability to manufacture a com- 
_ light water reactor, Sy pee projects aim to exploit the 
ull capability of the uranium fuel cycle while Japanese capital and 
technical assistance is being deployed abroad to secure entitlement to 
uranium supplies. 


36636 Exploring future energy options: an economic analysis. 
Richels, R.G.; Males, R.H. (EPRI, Palo Alto, Calif). Energy 
(Oxford); 3: No. 4, 523-532(Aug 1978). 

This paper examines the economic benefits and optimal timing 
of new sources of electric energy. The focus is on those technologies 
that offer the promise of a nearly inexhaustible electric energy 
supply: the fast breeder reactor, solar electric, and fusion. Benefits 
are calculated under varying assumptions regarding capital costs, 
development lead times, and resource availability. The interdepen- 
dence between benefits from new technologies is also explored. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 35676, 36903, 36904, 36905, 
36906, 36907, 37029 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 36087, 36338, 36340, 36444, 
36735, 36909, 36924, 36929, 36950, 36951, 36954, 36955, 36956 


36637 (ANL/ICES-TM—23) Case history study of total energy 
system at Western Mall Shopping Center, Sioux Falls, South Dakota. 
(McClure (Charles J.R.) and Associates, Inc., St. Louis, MO (USA)). 
Nov 1977. Contract W-31-109-ENG-38. 71p. Dep. NTIS, PC A04/ 
MF AOl. 
Western Mall Total Energy Plant in Sioux Falls, South 
Dakota, serves an enclosed mall shopping center of 462,000 ft?. The 
lant provides most of the mall and tenants with electricity, space- 
eating, and air-conditioning services from a natural gas-fueled 
engine-generator plant with hot water heat recovery, supplementary 
gas-fueled boiler, and absorption water chiller. Heating load served 
by the plant is calculated to be 15,000,000 Btu at -30°F winter design 
condition with 70°F space temperature. Maximum observed cooling 
load at 100°F, 75° W.B. outdoor conditions is about 750 tons of 
refrigeration. Engine heat is recovered in a water system operated at 
210 to 240°F; an auxiliary scotch marine type, firetype gas-fueled 
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boiler provides up to 14,000,000 Btu/h or supplementary heat. 
Energy customers have recently begun to exercise considerable 
control over their uses of electricity with more careful of 
lighting and appliances and with some replacement of illumination 
devices with more-efficient ——— It is concluded that central 
heating and ee acilities provide the owner pe x, 
assured means for serving the ig center, Sg of wi 
energy source is most pede least available. The hot and 
chilled water can be obtained from gas fuel as at present, from fuel 
oil, propane, all electric, or coal ting the conversion 
equipment is difficult only for coal because of space requirement 
for storage and handling that fuel. The power- capacity in 
place is an asset that should be used to serve the tenants because it 
mice) the public utility company need for expanded capacity. 


36638 eS Case ee study of ae 
utilities at Lawrence Park Heat, , Bronxville, New 
York. (McClure (Charles J.R.) and phar hig 2 , St. Louis, MO 
(USA)). 1 Sep 1977. Contract W-31-109-ENG-38. 44p. Dep. NTIS, 
PC A03/MF AO1. 

Lawrence Park Heat, Light and Power Company is a small, 
privately owned, regulated oe Bronaville, New York. 
For more than 60 years, the company has —r steam and 
electricity to a neighborhood of residential and small 
customers, and steam to a community ital. Until 1965, the plant 
also served the area with a water system wells, 

a distribution system, and fire hydrants. The remote location re- 
quired self-sufficiency in utility service; so the developer met this 
need with the coal-fueled steam power plant. Power for the water 
pumps and direct-current generators was obtained from ~ steam 
plant, as was common in those times. Currently, the 

410 electric customers and 138 steam users. Annual electric an for 
1976 totaled 2,923,614 kWh and produced $266,860.35 revenue. 
Steam sales for the same iod were 119,967 thousand pounds, 
producing revenues of $1,034,216.77. The hospital is the largest 
steam customer and represents about 30% of steam sales. 


36639 (DOE/ET—0076, PP. 23p, App.B Paper 1) Industrial 
power supply institute. Sokolov, Ko nkov, V. Feb 1979. 


po 

delegation of the US-USSR Coordinating Commi 

and Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

The development of centralized heat supplies in the USSR 
based on the combined production of electrical and thermal energy 
is reviewed. Cogeneration results in fuel savings, decreased pe nl 
mental effects, and reduced labor costs <4 
systems in cities and industrial re; 
development of cogeneration, the 
leads developed countries in the 
generation. (LCL) 


36640 (DOE/ET—0076, pp 14p, App.B Paper 3) Design, con- 
struction and operation of centralized heat supply systems. Pik, M.; 
Korotkov, A. Feb 1979. 

In Report of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 
and Technical Cooperation in the Field of Thermal Power Plant 
heat Rejection Systems to the Union of Soviet Socialist Republics. 
November i1—12, 1978. 

Aspects of planning, construction and operation of central- 
ized heat supply systems are discussed. In the planning, construction 
and operation of centralized heat supply systems in the USSR work 
is now being performed on the following problems: combined oper- 
ation of several sources on common heating networks; optimization 
of hydraulic conditions; single-pipe transport of heat; protection of 
underground heating pipes against external corrosion; adoption of 
channelless laying of heating network; improvement of structural 
elements and equipment of heating networks; and improving the 
economy and reliability of heat supply systems. 


36641 (DOE/ET—0078, pp 27p, App.A Paper 11) Study of 
advanced technology cogeneration systems for pro’ ty 
power and process heat. Lister, E. (Department of Ener Energy. Washing 
oS DC); Barna, G.J.; Sagerman, G.D.; Burns, R.K.; vi, R. Feb 
In Report of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 
and Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 
Cogeneration is broadly defined as the simultaneous produc- 
tion of electricity or shaft (Dob nn and useful thermal energy. The 
Department of Energy ) is responsible for the advancement of 


cogeneration weer an using yo ge systems with both 


today’s commercially available ology and advanced energy 
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conversion system technology. In line with the latter responsibility, a 
study is being performed by the National Aeronautics and Space 
Administration (NASA) for DOE called the Cogeneration Technol- 
ogy Alternatives Study (CTAS). The objectives of the study are to 
evaluate and compare various advanced energy conversion systems 
in industrial cogeneration and to assess the energy savings, life-cycle 
energy cost, and environmental impact benefits of using advanced 
technology. The following systems are included in the study) steam 
systems, open-cycle gas turbines, combined gas turbine/steam tur- 
bine systems, diesel engines, closed-cycle gas turbines, Stirling en- 
gines, high and low temperature fuel cells and thermionics. Fuels 
include distillate and residual Vv petroleum fuels, coal-derived 
gaseous and liquid fuels, and 


36642 Hamburg’s combined heat and power system. Krueger, H. 
Electr. Rev. Int.; 203: No. 21, 65-67(1 Dec 1978). 

District heating in Hamburg has developed from its begi 
nings in the year 1922 to one of the leading systems in Germany. 
a hot water and steam network rated demand of 1,782 MWith), @ 
heat output of 1,221 MW<(th) is at present available from the three 
power stations of the Hamburgische Electricitaets-Werke (HEW), 
and from one refuse disposal plant. Some 94% of the available heat 
output is obtained by power-heating coupling. Of this, 82% is 
achieved in back-pressure stations and some 18% in extraction- 
condensing stations. An electrical output of about 380 MW can be 
obtained from the above-mentioned stations. The annual generation 
mounts to about 700 GWh of electricity, and 2,000 GWh of district 
heat. A network diagram of the long-distance heating system is 
shown. The core of the hot-water system was built between 1950 
and 1970, and the system now reached a total length of 280 km, 
although the maximum distance from a power station to the custom- 
er is about 15 km. 


36643 Heat-electric power stations for the city of Cologne. 
Lemke, G. (Gas-, Elektrizitaets- und Wasserwerke Koeln A.G. 
(GEW) (Germany, F.R.)). Fernwaerme Int.; 7: No. 6, 191-194(Dec 
1978). (In German). 

Under the auspices of the gas, electricity and water undertak- 
ings in Cologne, together with the Ministry of Works, Health, and 
Social Services for the Province of Nordrhein Westfalen, the TUEV 
(Technical Control Board) for the Rheinland has prepared a report 
that gives data on the effects of substitution of individual heating by 
district heating on environmental pollution c Cologne area. The 
results of the TUEV report would stimulate the gas, electricity, and 
water undertakings in their efforts to increase the areas supplied by 
district heating in the inner city. This means that they are complying 
with the requirements of the Federal Government for the intelligent 
use of primary energy and improved protection of the environment. 


36644 At what level are our heating costs today. Buck, H. 
(Stadtwerke Heidelberg A.G. (Germany, F.R.)). Fernwaerme Int; 7: 
No. 6, 194-199(Dec 1978). (In German). 

The author concerns himself with analyses of heating costs in 
the field of district-heating supply by the Stadtwerke Heidelberg 
AG. He attempts to show whether and to what extent the consumers 
of district heating have developed a tendency to economize. Further, 
he shows the levels the heating costs per square meter and per year 
have risen since 1973. 


Heat distribution: a program of research and development 
sponsored by the Federal Ministry for Research and Technology 
(BMFT). Jank, R. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 

many, F.R.). Projektleitung Energieforschung). Fernwaerme Int.; 7: 
No. 6, 199- 205(Dec 1978). (In German). 

The expensive distribution of heat is the main cost factor in 
district heating. New concepts and methods may allow for apprecia- 
ble cost reductions. To accelerate the introduction of these new 
concepts, a voluminous R + D program, sponsored by public 
means, was commenced. This program is summarized here. 


36646 Main report of district heating, 1977. Stief, H. (Berliner 
Kraft- und Licht (BEWAG)-A.G. (Germany, F.R.)). Fernwaerme 
Int; 7: No. 6, 217-227(Dec 1978). (In German). 

The new form in which the tables of delivery and power 
statistics appear in this year were presented at the AGFW meeting 
1978 in Nuernberg and explained in a publication (Stief, H.: New 

tions of the main report, Fernwaerme Int., 7 (1978), H. 3, P. 
80-81). The advantage of this improved survey by compressing the 
data of an undertaking to one line of the two adjacent printed sides, 
requires the emission of the reproduction of a series of absolute 
figures. They either appear as section numbers of sums or can be 
recalculated from relation numbers. It was also attempted to order 
the data material in horizontal sequence so that groups of main and 
corresponding side-data are formed. The author thus considers it 
appropriate to discuss in the well a the structure the general 
district-heating development as well as structure and calculation 
relationships of the data presented 
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CONSERVATION 


REFER ALSO TO CITATION(S) 36675, 36678, 36680, 36681, 
36691, 36696, 36703, 36727, 36728, 36856, 36868, 36888, 36892, 
36896, 36903, 36907, 36929, 36978, 36979, 36980, 36981, 36982, 36983 


36647 (ANL/EES-TM—41) Evaluation of selected near-term 
energy-conservation options for the Midwest. Evans, A.R.; Colsher, 
C.S.; Hamilton, R.W.; Buehring, W.A. (Argonne National Lab., IL 
(USA)). Nov 1978. Contract W-31-109-ENG-38. 172p. Dep. NTIS, 
PC A08/MF AOl. 

This report evaluates the potential for implementation of 
near-term energy-conservation practices for the residential, commer- 
cial, pone iron | industrial, transportation, and utility sectors of the 
economy in twelve states: Illinois, Indiana, lowa, Kansas, Michigan, 
Minnesota, Missouri, Nebraska, North Dakota, Ohio, South Dakota, 
and Wisconsin. The information used to evaluate the magnitude of 
achievable energy savings includes regional energy use, the regula- 
tory/legislative climate relating to energy conservation, technical 
characteristics of the measures, and their feasibility of implementa- 
= This work is intended to provide baseline information for an 

pas de regional assessment of energy and environmental impacts in 
est. 80 references. 


36648 (CONF-780274—) International energy conservation: 
ive law and policy. (District of Columbia Bar Association 
(USA); American Society of International Law, Washington, DC; 
ent of Energy, Washington, DC (USA). Office of Conser- 
vation and Solar Applications). Feb 1979. 362p. Dep. NTIS, PC 
A17/MF AOl1. 

From International energy conservation comperative law and 
policy conference; Washington, DC, USA (23 Feb 1978). 

Ernest C. Baynard III, in the Forward to the conference, told 
of the purpose of the conference - to compare and discuss the 
policies and laws that industrialized nations have used and 
considered to meet the c! 44 of energy conservation. The fol- 
lowing countries participated in the ig sey U.K.; Australia; 
Federal Republic of Germany; Japan; France; Canada; Sweden; 
Italy; the Netherlands; and the v. S. The IEA and the Commission of 
the European Communities also participated. The conference format 
consisted of ministerial addresses to the conference, interspersed 
with panel discussions focusing on energy conservation in transpor- 
tation, industry, iculture, and utilities; residential, commercial, 
and industrial buildi ngs: and emergency situations. There was also a 
panel discussion on role of government in energy conservation 
and energy information collection. The panels were composed of 
participating countries’ representatives. (MCW) 


36649 Effect of the insulation ordinance and the modernization 
and energy-conservation statutes on the thermal insulation of build- 

‘Gallinat, H.E. (Gruenzweig und Hartmann und Glasfaser A.G., 
Duesseldorf (Germany, F.R.)). Elektrowaerme Int., Ed. A; 37: No. 1, 
24-32(Jan 1979). (In German). 

The author discusses the effect of recent ordinances and 
statutes and makes an attempt at se solutions to the building 
and construction industry. With reference to the thermal-insulation 
ordinance on the housing modernization and energy-conservation 
statutes, he presents graphs and charts with which the necessary 
thickness of insulation layers can quickly be determined. The mini- 
mum thermal insulation for single structural members required under 
the supplement to DIN 4108 is emphasized. The increasing demands 
imposed on thermal insulation under the ordinances entitled ‘Recom- 
mendations on Energy Conservation in Building” and "Promoting 
the Construction of Low-rent Flats” are discussed. In the section on 
Optimum Thermal Protection, the thickness of insulating layers is 
given which should be used today for reasons of cost. A number of 
examples are cited to show that no problems are encountered in 
applying insulating layers of greater thickness. 


36650 British Gas region's driving has cut fuel use. Hoare, R. 
Energy Manage. (London); 6(Jan 1979). 

The West Midlands Region of British Gas initiated an aggres- 
sive fuel-saving program for its vehicle fleet of 1800 and, without 
curtailing customer service, has already saved 130,000 gallons. The 
program stressed driver education and behavior modification aimed 
at efficient vehicle use. Attention was given to route planning to 
reduce mileage, vehicle tuning to the manufacturer's specifications, 
tire pressures, and the appropriate assignment of vehicle type ac- 
cording to use. Careful records of mileage per gallon are monitored 
monthly and compared with agreed-upon targets. Special fuel-saving 
devices were tested and not found to be as effective as driver-vehicle 
specifiction and good equipment maintenance. 


36651 How potential could be reality. Energy Manage. (London); 
3(Dec 1978). 

The UK Dept. of oo Paper Number 32 shows how very 
large energy savings are possible by taking into account savings from 
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machinery drives, paint finishing, waste heat utilization, and waste as 
fuel in addition to the total potential savings from the most energy- 
intensive industries. In most cases suitable technologies are already 
available and most of the implementations are known to be techni- 
cally feasible, but they need to be carefully evaluated in terms of 
energy saving and their use needs to be widely promoted throughout 
industry. Such a speedup for change in industry will involve over- 
coming attitudinal, economic, and technical factors so that conserva- 
tion assumes a higher priority by industry and commerce. Several 
industrial-scale projects are described. 


36652 Water resources and heat pumps. Bonka, H. (Gelsen- 
wasser A.G., Gelsenkirchen (Germany, F.R.)). Gas Waerme Int.; 27: 
No. 11, 646-648(Nov 1978). (In German). 

As a result of the efforts made to save energy increasing 
attention has recently been paid to the heat pump which relies on the 
ground, the atmosphere, surface or ground water as a source of heat. 
Where heat pumps use surface water as a source of heat problems 
arise from the statutes protecting water resources and where water 
from the mains is used questions of hygiene arise. The author 
mentions the relevant statutes, regulations, and rules and explains the 
approach of the agencies concerned (DVGW, BGW) to the prob- 
lem. His conclusion is that it is doubtful whether the present statutes 
and regulations are adequate to protect resources of ground and 
surface water in the long term from pollution by corrosion inhibitors 
and refrigerants. 


36653 Energy efficiency at the Ohio State University. Fuller, 
R.H.; Sullivan, D. (Ohio State Univ., Columbus). Energy Build.; 1: 
No. 4, 401-413(Jun 1978). 

The Ohio State University is actively engaged in an energy 
conservation program, the results of which are surpassing the energy 
savings anticipated when the pro originated. The goal stated in 
the original pro was to obtain a 20% average energy reduction 
in buildings yzed. The estimated dollar reduction in utility costs 
on over 50 buildings now studied range from 30 to 60%. Actual 
metered results on several buildings already modified show that the 
estimated savings are usually conservation. 


oe ceren Aiteeteetten On Seale 


ordinance, ting 
umann, H.; Kapmeyer, E.; Muser, B. (comps.). Kissing, Germany, 
F.R.; Weka (1978). vp. (In German). 
Loose-leaf collection of legal materials, standards, guidelines, 


etc. 

Apart from bibliographic references and a subject index for 
West Germany, this loose-leaf collection gives the full text of the 
energy conservation act, the thermal insulation ordinance, the ordi- 
nance concerning the construction and operation of heating systems, 
Laender regulations, technical rules, standards, guidelines, material 
data, and a survey of related fields of law. 


36655 Conservation options: purchasing power and energy con- 
sumption. Cahill, E.J.; Hermann, W.D. (Standard Oil Co. of Califor- 
nia, San Francisco). p ?_ of MH (cde) tions and conservation. El 
Mallakh, R.; El }. Boulder, CO; International 
Research Center for ls ya le Development (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

Four major tp of the developing energy problems facing 
the world are identified: end of an era of seemingly unlimited fossil 
fuel is in sight, though not immediate; era of low-cost incremental 
energy supply is ending; conservation of energy is increasingly 
important; and the lead times to bring major conservation measures 
or substantial new energy supplies to fruition will be long. One 
central fact stands out: cost to a country’s economy or its citizens of 
not having enough energy to meet its real current needs exceeds, by 
far, the present or immediately visible costs of energy supply, but 
emotions have clouded the perception of these facts. As a result, the 
two sides of the energy balance equation - conservation and new 
supply - have not been and are not now accorded equal attention. 
And yet, if the energy problem is to be solved in time to avoid an 
economic crisis, a move must be made forward rapidly wth both 
sides of the equation. However, the popular focus on conservation is 
often presented as a quick and comparatively painless solution to the 
energy problem. In the past papers, speeches, and media articles 
have used international comparisons to prove this contention. It is 
the purpose of this paper to inject a note of caution in interpreting 
such international comparisons. The ususal method of international 
comparisons of energy consumption ad per capita GNP is shown. A 
more-sophisticated method of comparison that tends to measure the 
standard of living in a more-objective manner is to relate average 
earning to prices of similar items in various countries. Purchasing 
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power of these incomes can be determined and . These are 


discussed for some selected countries for 1975. (Mi! 


36656 eee. Se R. (Shell Oil Co., 
Houston, ™p pe serxt J. ae tions and conservation. Ei 
Mallakh, R.; El Mallakh, D.H. ( ulder, CO; International 
Research Center for Energy and easene Development (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

This papers addresses the subject of how Americans have 
regarded the energy crisis since the 1973—1974 Arab oil embargo. 
Specifically, it reports how, as of mid-1977, the public ves 
energy conservation as a response to that crisis. Data employed are 
drawn from appropriate national public opinion surveys made over 
the period; in all cases, those surveys are based on nationally 
projectable samples of adults 18 years and older. This history of the 
energy crisis and what the energy crisis is are first discussed. If 
United States dependence on importe crude oil is to be reduced, one 
or more of three policy problems must be solved: (1) if energy 
consumption cannot be reduced through voluntary energy conserva: 
tion, then energy conservation must be mandated; (2) accepted; and 
(3) alternative nonfossil and nonnuclear energy sources must be 
substituted for fossil fuels. No responsible on a suggests 
that alternative sources, such as solar or geo will play a 
afcw role in satisfying U.S. energy demand during this century. 


36657 Conservation: where do we go, how do we get there. Rush, 
K. (Alliance to Save Energy, Vk oe rt vag | 4 
Energy options and conservation. El 
(eds.). Boulder, CO; International Research Center BY Mala menlan ae 
Economic Development (1978). 
From 4. international conference 
vation; Boulder, CO, USA (17 Oct 1977). 
The author concentrates on the commitment to energy con- 
servation, highlighting two hard facts. One is that of an —— 
decline in energy s wine relative to demand. We in the 
ized workd, and, indeed, in the developing nations as well, he says, 
are in very grave peril if we do not make curbing of our enormous 
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the American public’s perception of what can and must be accom- 

plished in the conservation of energy. Being a member of the Board 
of Directors of the Alliance to Save Energy, the author is involved 
in a concerted effort to educate the American public to the facts of 
energy supply and to an understanding that energy conservation is a 
positive and cw option. Such an effort must be a cooperative 
endeavor, invol nations in a reexamination of energy realities. 
The U.S. cannot oom alone in this program. (MCW) 


36658 Paradox of conservation. Ghanem, S. (Arab Development 
Inst., Tripoli, ee > FF 267-274 of fx tions and conserva: 

tion. El Mallakh Mallakh, D yy me > co; Interna- 
C1978). Research’ ee for Energy and Economic Development 
1 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

The — of oil is a worldwide question of when, not 
whether or not. The picture of the future of oil supplies makes the 
need for action a must, not only to prolong the life of existing oil 
wells, but also to develop new sources of energy. Such an action is 
the responsibility of all nations - producers and consumers. To 
conserve energy is either to make it less-available or more expensive 
and, in most cases, these are two different sides of the same coin. But 
both consuming and producing nations tried, though for different 
reasons and purposes, to reduce the availability of oil supplies and/or 
to increase oil prices, yet the results were, in fact, minimal or 
negligible. Fefloulnn the 1973 Arab oil —, even with Middle 
East oil production cut drastically and sk prices, the 
world cut demand by only 1.3% in 1974 over 1973. Laer the 
prices of crude during OPEC's first decade and a —— of the 
prices as a result of the October War and its aftermath show that 
conserving oil is not an easy task. The author concludes that : while 
the need for conserving oil is clear, it seems that it can not be done 
except through an effective production program that will greatly 
increase prices. (MCW) 


36659 Some considerations on energy conservation in a global 
context. Porias, H. (International Inst. for Applied oy — 
Laxenburg, Fame : FP 287-300 of Energy B). Boulder, C 
tion. El Mallakh, D.H. Bag deca x ulder, CO; Interna. Interna- 
(1978). Vane Some for Energy and Economic Development 
From 4. international conference 
vation; Boulder, CO, USA (17 Oct 1977). 
Dr. Porias concludes that, in the short term, a gap will open 
between energy demand and supply. To a certain extent conserva- 
tion will be necessary, if only to make us aware of the problem and 
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us for the necessity of a long-term consistent strategy. 
er, this conservation must not exceed the limit where it is no 
longer conservation but leads to economic stagnation. This would 
prevent or at least hamper the accumulation of a strategic ital 
stock and thereby a successful transition away from scarce fossil 
resources. What is required is to incorporate conservation measures 
in a long-term strategy and make them consistent with the economic 
requirements of this strategy. Conservation without this context 
might otherwise prevent building of energy systems, where 
energy is used in a more rational and environmentally acceptable 
way than today. This alone cannot solve the problem. Every energy 
source we can use must be used. 


36660 Fuel economy of the gasoline engine: fuel, libricant and 
other effects. Blackmore, D.R.; Thomas, A. (eds.). New York, NY; 
John Wiley and Sons (1977). 279p. 

Fuel economy is a subject of growing importace and every 
major use of fuel is now being subjected to close scrutiny. The 
gasoline engine consumes a signi it fraction of the world oil 
supply, over one-eighth of the oil in western Europe, and about one- 

of that in the U.S. Being a critique, rather than a catalogue, this 
book begins with an introductory chapter on the trends in average 
fuel economy of vehicles. There follows a chapter on the fundamen- 
tal principles governing fuel economy which ends with an estimate 
of the potentially quite large gains in fuel economy that could be 
achieved. The next three chapters deal with the principal properties 
of gasoline that affect fuel economy, namely octane quality, volatil- 
ity, and additive content. Chapters 6 to 8 discuss the effect on 
economy of mixture preparation in the inlet system, vehicle mainte- 
nance, and exhaust-emission control systems. The problems of 
making accurate measurements of fuel economy are the subject of 
— 9. Chapters 10 and 11 survey the effects on fuel economy of 
case and transmission lubricants. As an illustration of the 
ae ne involved, the Shell Mileage Marathon competitions are 
described in a final chapter. The fuel economy of the gasoline engine 
is compared with that of the diesel engine in an appendix. 
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REFER ALSO TO CITATION(S) 36609, 36610, 36614, 36619, 
36688, 36694, 36700, 36702, 36703, 36704, 36707, 36710, 36715, 
36855, 36978, 36979, 36980, 36981 


(CONF-7805139—) Proceedings of the Northwest regional 
energy conference. Denman, A.S.; Comstock, D.R. (eds.). (Central 
Washington Univ., Ellensburg (USA)). Dec 1978. Contract EW-78- 
G-06-1086. 209p. Dep. NTIS, PC A10/MF AO1. 

From NW regional energy conference; Seattle, WA, USA (31 
May 1978). 

The conference was directed toward two main objectives. 
First, a major portion of the proceedings were to focus on the 
policies, programs, and priorities of the new US DOE, and their 
relationships to the Pacific Northwest region. Second, the confer- 
ence was to explore specific energy issues of regional significance 
and provide an opportunity for regional feedback on energy policies. 
The 10 sessions of the conference are Keynote Session: Congress, 
and the National Energy Plan Sen. Henry Jackson; National Per- 
spectives on ee (I): An Overview of the NEP, Programs 
and Priorities of E (Alvin Alm and NEP - Conservation and 
Solar Applications (Don Beattie); and Luncheon address - Alaska 
Energy Issues (Robert LeResche); National Perspectives on Energy 
Issues (II): Utility Rate Reform - National Provisions and Relation- 
ships to the Pacific Northwest (David Bardin) and Technology for 
Energy and Long Term Short Alternatives (Robert Thorne); Con- 
current Interest Group Sessions: State and Local Roles in Energy 
Planning and Decision-Making and Industry and University Roles in 
DOE Research and Programs; Banquet address. The US Energy 
Future (James Schlesinger); Regional Perspectives on Energy Issues: 
DOE-X - Organization and Response to Regional Needs (Randall 
Hardy). What Comes After Number 13 (Sterling Munro), Hanford 
1978 (Alex Fremling), and Low Head Hydro and Geothermal! (Rich- 
ard Wood); Lucheon address - The Washington Perspective on 
Energy (Dixie Lee Ray); Regional Power P ing (Panel); and 
Conference Wrap Up Session. Ww) 


36662 (COO—4628-2) Energy and labor intensities projected to 
the year 2010. Hannon, B.; Pleszkun, A.R. (Illinois Univ., Urbana 
(USA)). Sep 1978. Contract EM-78-S-02-4628. 162p. Dep. NTIS, PC 
A08&/MF AOl1. 

Total (direct and indirect) energy and labor intensities have 
been projected to the year 2000 for a 40-sector economy. Energy 
intensities were derived by modifying the CONAES results with 
four possible energy-price-change scenarios between 1975 and 2010. 
Labor intensities were projects using data from the CAC model and 
projected BLS matrices to approximate the effect of a doubling of 
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energy prices between 1975 and 2010. As an illustrative example, the 
projected data were used to determine the net energy and employ- 
ment impacts of the National Energy Plan on residential energy use 
to the year 2000. 


36663 (DOE/EIA—0035/2(79)) Monthly energy review. (De- 
partment of Energy, Washington, DC (USA). ror! Information 
Administration). Feb 1979. 112p. (NTISUB/E—127-002). NTIS, PC 
A06/MF AOl1. 

Consumption of energy in the U.S. during 1978 totaled 77.7 
quadrillion Btu (the equivalent of 36.7 million barrels per day of 
crude oil), surpassing the previous record high of 76.3 quadrillion 
Btu achieved in 1977. The growth rate in 1978 was 1.8%, down from 
the 1977 rate of 2.5% and the 1976 rate of 5.3%. Refined-petroleum- 
product consumption, which accounted for 48.3% of the energy 
used during 1978, was 1.6% greater than in 1977. Natural gas use, 
constituting 25.5% of the total, decreased by 0.8%. Coal consump- 
tion, 18.1% of the 1978 total, was 0.6% lower than in 1977. Com- 
bined consumption of nuclear and hydroelectric power constituted 
7.9% of domestic energy requirements in 1978. Hydroelectric power 
consumption in 1978 increased 24.7% over 1977, reflecting the 
recovery from the prolonged drought in some of the Nation’s major 
watersheds during 1977. Crude oil production during 1978 was 6.0% 
higher than in 1977, natural gas production dropped by 1.6% and 
coal production was lower by 5.0%. Oil and gas well completions 
during 1978 out-numbered those in 1977 by 4.3%, resulting in a total 
of 46,918 wells, the best year since 1959. The number of rotary rigs 
in operation in 1978 averaged 2,259, up 12.9% over the 1977 average 
and 36.4% over the 1976 a The annual 1978 energy-import 
total was 18.5 quadrillion Btu (the equivalent of 8.7 million barrels 
per day of crude oil), down 7.0% from the 1977 total. Imports of 
crude oil were 7.4% lower in 1978, refined petroleum products, 
8.6% lower, and natural gas, 7.0% lower. 


36664 (DOE/EIA—0102/37) Short-term projections 

energy supply and demand in the United States from the EIA annual 
report to Congress, at, ee gy, W 

(USA). Energy Information Administration). Dec 1978. 108p. Dep. 
NTIS, PC A06/MF AO1. 

This Analysis Memorandum contains the short-term energy 
projections presented in the EIA Annual Report to Congress, 1977 
(AAR/77). That Report, published in April 1978 reports results 
obtained using the data, industry expertise, and computer-based 
forecasting models available in January and February 1978. Recent 
events have altered the short-term outlook for domestic ener 
markets, and a full analysis of those factors will be presented in the 
197 Annual Report. United States domestic consumption of gross 
energy inputs (not accounting for generation and transmission losses) 
is projected to grow from 73.7 —, Btu (quads) in 1976 to 
79.6 quads by 1979, an increase of about 2.6% per year, accelerating 
somewhat from the 1970—1976 wth rate of about 1.8%. This 
assumes a mid-range projections of economic activity. A low growth 
assumption yields a 1979 domestic consumption figure of 79.2 quads 
(2.4% growth) and the high demand assumption yields consumption 
of 81.9 quads (3.6% growth rate). Detailed analyses of the short- 
term forecasts for each fuel are included. The major factors affecting 
demands and supplies, the ranges of the forecasts, the sensitivity of 
the forecasts to significant uncertainties, and comparisons with other 
relevant forecasts are presented. (MCW) 


36665 (DOE/EIA—0102/46) Regional residential sector energy 
price forecasts for 1978: electricity, natural gas, number 2 fuel oil, and 
propane. DonVito, P.; Walton, H. (De ent of Energy, Dallas, 
TX (USA). Energy Information Administration). Mar 1979. 20p. 
Dep. NTIS, PC A02/MF AO1. 

This memorandum provides regional residential energy price 
forecasts for 1978. The prices are intended for use in appliance 
labeling. Four energy sources were of interest: electricity, natural 
gas, No. 2 fuel oil, and propane. Average (as opposed to marginal) 
prices were requested, because they were considered more compre- 
hensible to consumers and, therefore, appropriate for labeling pur- 
poses. Due to differences in data availability, projected 1978 average 
fuel prices were developed by Census region for electricity and 
natural gas; and by DOE fe age for fuel oil. Only a national average 
price could be developed for propane because regional residential 
price data were not available. Regional prices were calculated from 
state data. State prices can vary substantially, even within regions. 
Se, state price data have also been provided. The esti- 

tes for 1978 were developed by extending price trends from the 
three prior years for electricity and natural, gas, and the previous 12 
months for heating oil and propane. A discussion of the methods and 
sources used for each energy source is presented. 


36666 (DOE/IR—0041) Energy and food. Official transcript of 
public briefing and addendum, May 25, 1978, Washington, D.C. (De- 
partment of Energy, Washington, DC (USA). Office of Consumer 
Affairs). Feb 1979. 146p. Dep. NTIS, PC A07/MF AO1. 





JULY 15, 1979 


The purpose of the briefing was to respond to questions that 
consumer and public-interest groups and other members of the 
public have about the issues of energy and food and the relationships 
between the two. Fifty-two questions are indexed that were raised 
relative to this briefing. Questions 1 through 38 were submitted by 
consumer and public interest groups prior to the briefing. Their 
answers were prepared by DOE program offices. With Ms. Tina 
Hobson as moderator, the following presented speeches: Dr. Jean 
Mayer, Sam Hughes, Melvin H. Chiogioji, Douglas Harvey, Dr. 
Weldon Barton, and Earle E. Gavett. (MCW) 


36667 (HCP/18602—01/2) International energy evaluation 
system. Volume 2. Technical documentation, September 1, 1978. 
Shaw, M.L.; Allen, B.J.; Goodhue, L.H.; Hutzler, M.J. (Logistics 
Management Inst., Washington, DC (USA)). Mar 1979. Contract 
EC-77-C-01-8602. 277p. Dep. NTIS, PC A13/MF AO1. 

IEES was developed to analyze the impacts of various nation- 
al and international policies on energy flows between the U.S. and 
the rest of the world. IEES forecasts equilibrium levels and prices 
for a typical day in 1985 and 1990. Volume I is a summary descrip- 
tion directed primarily to those requiring an overview of the system. 
This volume, Volume 2, describes the components of IEES in 
greater detail and presents more technical aspects of the model. 
Chapter I is an overview of IEES, describing its objectives and 
modeling structure. Chapter II discusses the demand for energy in 
the U.S., the other OECD countries, and the non-OECD regions-- 
each of which is analyzed using different modeling approaches. The 
following 4 chapters describe the supply of primary energy materi- 
als, their transportation to consuming regions, and their conversion 
to final-demand products. The conversion process includes refiner- 
ies, utilities, and synthetics. The mathematical formulation of the 
IEES problem and how the supply, transportation, conversion, and 
demand activities are combined to produce an equilibrium are pre- 
sented in Chapter VII. Finally, the IEES Output Report, the set of 
tables containing the solution of the IEES model are described in 
detail in Chapter VIII. 


36668 (SAN—1101-78/1(Vol.2)) Solar total energy systems final 
technical summary report. Volume II. Energy use and price forecasts. 
(Aerospace Corp., El Segundo, CA (USA). Energy and Transporta- 
tion Div.). 31 Mar 1978. Contract EY-76-C-03-1101. 324p. (ATR— 
78(7692-01-1(Vol.2)). Dep. NTIS, PC A14/MF AOl1. 

The projections for the 1985—2015 period of energy prices 
and energy demand by state, by form of energy, and by end use in 
each of the 50 U.S. states are presented. The economic framework 
underlying the projections is detailed. Method and calculation of 
energy prices are given. Energy demand projections are contained. 
The specific energy consumption projections for each three-digit 
SIC manufacturing industry are given. The multitude of tables, often 
several pages long, necessitated their inclusion at the end of each 
section, rather than their dispersion throughout the text. The specific 
assumptions of this study are detailed in the individual sections. 
Other general assumptions include no major interruption in econom- 
ic growth (such as a depression), no major war, no unforeseen 
change in the finding rate of hydrocarbons, and no major technolog- 
ical breakthrough that would revolutionize energy production, use, 
utilization, or conversion. 


36669 (USFFE—1978-6) Household energy demand. A study of 

econometric models. Lundin, A. (Stockholm Univ. (Sweden). Forsk- 

ningsgruppen foer Energisystestudier). Feb 1977. 122p. (In Swedish). 
—3). Dep. NTIS (US Sales Only), PC A06/MF AO1. 

The purpose of this report is to describe and discuss models 
currently being used to describe the energy demand of the house- 
holds. Furthermore, results of available empirical studies are dis- 
cussed, and the statistical assumptions for the quantitative estimation 
of price and income elasticities for various energy forms in Sweden 
are investigated. Econometric models for household energy demand 
proposed in the literature were thoroughly analyzed. It was found 
that differences in household consumption levels and consumption 
— are not fully explainable by differences in income, climate 
actors, attitudes, etc. The price of ~~ 4 plays an important role in 
determining household energy use. The study describes and dis- 
cusses data requirements and data problems. Energy statistics are not 
exception to the rule that a gap exists between what is ideal and 
desirable and what is available. The intention is to give insight into 
the interaction between data resources and model construction. The 
source material presently available in Sweden as well as further data 
requirements are discussed. 


36670 (USFFE—1978-7) Household energy demand. Empirical 
studies concerning Sweden. Dargay, J.; Lundin, A. (Stockholm Univ. 
(Sweden). Forsknings; pen foer Energisystestudier). Jun 1978. 
116p. (In Swedish). (FFE. 14). Dep. NTIS (US Sales Only), PC 
A06/MF AOl1. 

This paper investigates the effects of energy policy on house- 
holds in Sweden and provides the material necessary for evaluation 
of current and proposed energy-conservation measures. Emphasis is 
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— on the impact of enery taxation or price changes on house- 
old demand for electricity, heating oil, and gasoline and the conse- 

uences of such measures for income distribution. The results of the 

wedish studies of household demand for heating oil and gasoline 
indicate that price changes can have a considerable long run impact 
on fuel utilization. In the short run, price responsiveness is notably 
reduced, but it is nevertheless of consequence for energy demand. 


Energy: allocation or chaos. Remarks 

Deputy Minister of Energy, to the Ontario Electric League's annual 
meeting and technical conference, at the Wheels Inn, Chatham, Febru- 
ary 10, 1979. Toronto, Ontario; Ministry of Energy (1979). 11p. 

This paper focuses on two kinds of allocations. The first is an 
allocation of energy as between customers when there is a shortage, 
in other words, rationing. The second is an allocation of markets as 
between suppliers of different energy sources so that each supplier is 
guaranteed or apportioned in some way a share of the total energy 
market. In some respects, there could be an element of rationi 
involved in this form of allocation as well, if individuals are told they 
can use only so much of one type of energy and not more in order to 
guarantee other forms of energy a share of the market. Mr. Rowan’s 
remarks are directed primarily to the Ontario scene. He feels that if a 
shortage of supplies does occur, it will be short-lived and temporary, 
barring the disaster scenario which would envisage a complete 
breakdown in world trade. The government of Ontario is urging the 
Federal government to adopt as a national objective crude oil self- 
sufficiency by not later than 1995. Mr. Rowan then deals with the 
allocation that divides up the energy market as between energy 
sources, an outgrowth of the competitive system. After thoroughly 
examining both allocation views, he feels neither view is correct. 
Neither is appropriate by itself if Ontario is to have a balanced, 
oct supply of energy and a reasonably non-directive economy. 

Cw) 


36672 Gas industry and soft path technology. Hall, G.M. Chica- 
go, IL; Institute of Gas Technology (16 Nov 1978). 54p. (CONF- 
7811114—). 

From 37. annual meeting of members and of the board of 
trustees of the Institute of Gas Technology; Chicago, IL, USA (16 
Nov 1978). 

An energy policy concept that has gained significant atten- 
tion—of soft path technology—is discussed. Following some open- 
ing remarks by Richard Myers, the moderator, a filmed presentation 
by Amory Lovins was shown and then a filmed interview of Mr. 
Lovins by Mr. Myers was also shown. Then Eugene H. Luntey, The 
Brooklyn Union Gas Company, presented The Forgotten Mole- 
cule—Methane (Soft Energy for a Hard Road Ahead). Next, Dr. 
James Liverman, DOE, in his speech, The Gas Industry and Soft 
Path Technology, presented other suggestions on how the ‘i 
industry can relate to the yoy ye technologies. In 
Technology Perspective, Dr. Gene G. Mannella, IGT, s its that 
a combination of energy alternatives, both hard and soft, be consid- 
ered. In the film, Lovins argues that large-scale systems require 
enormous distribution networks and that of every dollar the consum- 
er spends on energy, fully 70% is taken up with moving it from the 
point of production to the point of end-use. The panelists were ashed 
to comment on this and Mr. Luntey concurred. Other views on the 
economy of scale were brought out. The luncheon address was 
delivered by William E. Simon, formerly head of FEA and Secre- 
tary of the Treasury. (MCW) 


36673 Time, technology and capital: do we have enough to solve 
the energy crisis. Dutton, G. (Sun Co). Proc. - Inst. Environ. Sci.; 251- 
264(1978). (CONF-780402—). 

From 24. Institute of Environmental Sciences technical meet- 
ing; Fort Worth, TX, USA (17 Apr 1978). 

The Arab Embargo of 1973-74 reduced U.S. liquid leum 
supplies by less than 10%, yet--coupled with panic legislation and 
regulations--resulted in severe supply dislocations, great inconve- 
nience to most Americans and acne hardships for others. Today, an 
effective OPEC embargo could reduce liquid supplies by 40% and 
would disrupt a substantial segment of the American economy as 
well as seriously curtail the individuals’ freedom to travel and 
drastically reduce the nation’s standard of living. As an alternative, 
this paper presents an analysis of available domestic energy re- 
sources, the state of the technology utilized in converting these 
resources to usable fuels, the time necessary to bring on additional 
supplies in meaningful quantities, the required capital investment and 
the prices necessary to generate such investments. Restraints are 
found to be primarily economic and environmental, including re- 
stricted access to public lands. 


36674 Energieversorgung. Ressourcen - Technologien - - 

ven, (Energy supply. Resources - technologies - ives). Grath- 

= = Berlin, Germany F.R.; Walter de Gruyter (1978). 294p. (In 
erman). 


After an outline of the general relationship between primary 
energy carriers and international economics, the energy potential of 
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the individual energy carriers is investigated from an international 
point of view. In accordance with the survey character of this book, 
conventional and nuclear energy-conversion iques are dealt 
ae Ot See ob Sy Ses Se eee eeeren eee A 
further major c deals with environmental ety problems 
connected with different energy conversion processes. 


36675 options and conservation. E] Mallakh, R.; E] Mal- 
lakh, D.H. (eds.). Boulder, CO; International Research Center for 
panes J ' ic Development (1978). 3llp. (CONF- 


From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 
te abstracts were prepared for the 21 papers included 
in this volume. (MCW) 


36676 of energy transition on the 
Attiga, A.A. (Organization of the Arab Petroleum rting 

tries, Kuwait). 1-10 of Energy options and ion. 
Mallakh, R.; EI’ Mallakh, D.H. (eds.). Boulder, CO; International 
Research Center for Energy and Economic Development (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

The impending shortage of conventional oil and during 
tho casegy teutaliion to now onnsemn of fadh quanti Gaain tee week 
energy options and requires a careful examination of the place of oil 
in the energy transition process. In this regard, the OPEC countries 
are to be credited for their wide decision to raise the price of oil at 
the end of 1973, the author says. Without their action, the world 
wuss Nese Seeuae 30 eaneeie Cees 1 ere oe an Se Bee 
annum, which would have depleted proven oil reserves within 15 to 
20 years. An examination of the present state of energy transition 
and its global prospects during the next 40 to 50 years already 
indicates options are limited. The objective of the present-day 
energy transition is to move from depletab! resources to 
sources with more abundant supplies and ulti y to renewable 
energy sources. For the oil-importing nations, energy options in- 
volve the diversification of energy sources, and energy conservation 
consists of a more rational use o' a and higher efficien- 
cy in the use of primary energy. For the es 
countries, the major policy options are concerned with the diversifi- 
cation of their national ies, and energy conservation means 


countries. 


economies, 
the development and Eh use of their hydrocarbon resources for 


as long as possible. (M' 


ay, M. (Harvend Univ, Cambriige, MA). pp 1142 of Energy 
dy, M. ard Univ., idge, , 1-42 o' ergy 
options and conservation. El Mallach, R.; El Rallakh, D.H. (eds.). 
Boulder, CO; International Research Center for Energy and Eco- 
nomic Development (1978). 

From 4. international conference 
vation; Boulder, CO, USA (17 Oct 1977). 

This > eee demonstrates the potential for using the World 
Energy Model for analyzing long-range energy . What the 
model contributes is an algorithm for tracing complicated interrela- 
tions among energy sources, among regi and between supply and 
demand as they tty ag time. In the World Energy Model, 
there are five pimary fuels (oil, natural uranium, coal, and 
hydroelectricit , Nonhydroelectric power is treated as an interme- 
date product. supply and fuctions for these various fuels 
are to some extent interrelated. An increase in the price of oil will 
not only increase oil production but also gas prodution. The interre- 
lations on the demand side are more extensive and reflect substitu- 
tion possibilities, for instance, between natural gas and electric 
power for heating and cooking. Substitution am fuels is also 
interrelated. Some of the results that can be derived the model 
are discussed - the consequences of a number of scenarios which 
ee See ee «ee ee ee ae ee Se 
various regions; the export duty charged by OPEC for exports from 
the Middle East and Africa, assumed to be constant throughout the 
period; and measures taken by the oil-importing countries, such as 
import duties, domestic energy taxes, or a nuclear moratorium. A 
base case is used, co g to moderate GNP growth, OPEC 
prices at the present level, and no change in the energy policy of the 
uc countries. Base cases for 1985 and 2005 are followed. 
(M 
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36678 Conservation and the transition to alternative fuels. Lave, 
L.B. pp 169-173 of Ener tions and conservation. El Mallakh, R.; 
El , D.H. (eds.). der, CO; International Research Center 
for Energy and Economic Development (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

The pe & Sone on the Economic Study Panel of the 
Inexhaustible Study, submitted to ERDA, and the paper 
narrowly focuses on the U.S. The author feels that speeding imple- 
mentation of conservation must come about by raising the price of 
energy to the level of replacement cost. Two generic sorts of 
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conclusions emerge in this analysis of supply and demand - one 
concerns timing and the other concerns the steps that should be 
taken now. as timing, four things are noted: (1) there will be 
important problems in the mid-1980s with getting sufficient liquids to 
satisfy energy demands; (2) for the long term, E should work at 
lowering costs of alternative technologies rather than ing the 
data of commercialization; (3) the nonelectric long-term ener 
Gianens Gal te GGMEMEE Water then Ge Gane ease ond 
efforts towards conservation, particularly conservation of liquid 
fuels, are =p and need to be redouble. Providing energy from 
coal is the first step to be taken now, the author says, but risks 
associated with mining and processing coal must be lowered. The 
author recommends that DOE devote less resources to electricity- 
producing technologies and more to nonelectric technologies. It is 
necessary to have better estimates of the energy resources available 
to use. Thus, more funding and talent should be devoted to exploring 
these resources to learn what quantity and price can be expected for 
oil, gas, uranium, and coal.; M 


36679 Demand and supply of energy in developing America. 
yn pes (Petroleos ye oe —- a" ). pp wr os) 
ical engineering in a c ing world. Koetsier, W.T. > 
New York, Ry. Elsevier Scientific Publishing Company (1976). 
From Plenary sessions of the first world congress on chemical 
engineering; Amsterdam, Netherlands (28 Jun 1976). 

An evaluation is presented of the energy situation of develop- 
ing America based on most recent data available. The distribu- 
tion by regions and countries of devel and potential sources of 
energy as well as sectorial consumption is analyzed in detail. Consid- 
ering the region as an integrated unit, the problem of the energy 
balance in a developing country is proposed. The main characteris- 
tics of this type of approach are defined for the isolated system and 
in its relationship to other energy exporting and importing areas in 
the world. As a result, a high degree of availability of energy 
resources, a potential self-sufficency and a wide ibility of inte- 
grated development —— as important characteristics of this world 
region. By means of the analysis of the requirements for a harmoni- 
ous joint development of the energy resources, the main difficulties 
and possible ways of reaching an integrated development are pointed 
out. 
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REFER ALSO TO CITATION(S) 35731, 36602, 36613, 36624, 
36625, 36649, 36654, 36656, 36661, 36698, 36712, 36729, 36881, 36957 


36680 (DOE/ERA—0040) Standby Conservation Plan No. 1: 
emergency weekend gasoline sales restrictions. Authorities, need, ra- 
tionale, operation. (Department of Energy, Washington, DC (USA). 
Office of Regulations and Emergency Planning). Feb 1979. 3ip. 
Dep. NTIS, PC A03/MF AO1. 

The Emergency Weekend Gasoline Sales Restrictions Plan 
requires that operators of retail filling stations restrict their gasoline 
and diesel fuel sales to certain types of commercial and emergency 
vehicles during specified weekend hours. The restricted hours, 
within the period of Friday noon to Sunday midnight, would be 

i y the DOE at the time of implementation of the plan 
and would be subject to revision while the plan is in operation. 
During the restricted hours, retail filling station owners would be 
permitted to sell diesel fuel to all trucks. Gasoline could be sold only 
to combinations and to single-unit trucks which have 6 tires or more 
and/or a gross vehicle weight of at least 10,000 pounds. In addition, 
retail filling station owners would be permitted to sell gasoline or 
diesel fuel to the following types of vehicles: emergency vehicles; 
vehicles which are registered as common carriers with the ICC, or 
which are certified pursuant to ICC regulations; taxicabs, limousines, 
buses, and other commercial vehicles; commercial marine craft; 
commercial aircraft; heavy construction and farm equipment; energy 
production vehicles; Federal, state, and local motor vehicles. The 
text of the plan is presented; the need for, and the rationale of the 
plan are discussed. (MCW) 


36681 (DOE/ERA—0044) Standby gasoline rationing plan: nar- 
rative. (Department cf Energy, Washington, DC (USA). Office of 
Regulations and Emergency Planning). Feb 1979. 77p. Dep. NTIS, 
PC A05/MF AO1. 

The objectives of the rationing plan are to provide a mecha- 
nism capable of —— an orderly and equitable market for 
gasoline in a severe supply shortfall, and capable of rapid implemen- 
tation; and to comply with requirements of EPCA, which mandates 
the development of a contingency rationing plan. Eligibility for 
ration allotments will be based principally on motor vehicle registra- 
tion records, maintained in a national vehicle registration file. Sup- 
plemental allotments wil! be granted for certain priority activities to 
ensure the maintenance of essential public services. Supplemental 





JULY 15, 1979 


allotments will also be granted to businesses and government organi- 

zations with significant off-highway gasoline a. Local 

rationing boards or other offices will be established by states, to 

provide special allotments to hardship applicants, within DOE 

— The background and history of the plan are described. 
¢ gasoline rationing plan operations, —— operations, pro- 

ac costs, staffing, and funding are also detailed in this report. 
Cw) 


36682 (DOE/TIC—10068) Report of the written responses on 
National Energy Policy. (Executive Office of the President, Wash- 
ington, DC (USA). sy A ‘taal and Planning). May 1977. 98p. 
Dep. NTIS, PC A05/MF 

A Public Notice tna in the March 2, 1977 edition of The 
Federal Register inviting the American people to comment on and 
make recommendations for the President's National Energy Policy. 
The Notice, signed by James R. Schlesinger, sought comment on 
eight broad areas of policy; but it also encouraged citizens to address 
the issues that most concerned them and to do so in their own style. 
The eight broad areas of energy policy are: conservation, imported 
energy, supply development, environment, Federal regulation, inter- 
governmental relations, citizen participation, and dships. By 
April 1, 27,898 letters, telegrams, packages, mailgrams, and position 
papers had been received, 18,721 of these from the general public. 
Every letter was carefully read and reviewed. The policy issues 
mentioned in the Public Notice are listed with tables and brief 
descriptions of the responses. The tables also indicate consensus or 
the lack of it. (MCW) 


36683 Zweiter Bericht ueber die Verwirklichung der Ziele der 
gemeinschaftlichen Energiepolitik fuer 1985. Drucksache 8/845. 
Beschlussempfehlung und Bericht des Ausschusses fuer Wirtschaft (9. 
Ausschuss) zu der Unterrichtung durch die Bundesregierung. (2nd 
report on the realisation of the targets of EC energy policy for 1985. 
Printed matter 8/845. Recommendation for decisions and report of the 
Committee for Economics informing the Federal Government). Bonn- 
Bad Godesberg; Heger (Dec 1977). 4p. (In German). 

With its resolution of 17 Dec 1974, the Council of the 
European Communities determined the “targets of the joint energy 
policy for 1985". Simultaneously, it asked the EG-commission to 
report periodically on progress in realization of the targets. In the 
beginning of 1976, the EG-commission presented its first report 


showing the development until the end of 1975. This second report is 
based on the energy program of the member governments in the 
middle of the Ist half year 1977. 


36684 (NP—23656) Problems of the electric power industry. 
Besters, H. (ed.). (Bochum Univ. (Germany, F.R.). Inst. fuer 
Unternehmungsfuehrung und Unternehmensforschung). Apr 1976. 
148p. (In German). Dep. NTIS (US Sales Only), PC A07/MF AOl. 

A series of six lectures given at an economic-scientific forum, 
which considered the impacts of the oil crisis and ways to deal with 
it, are — The topics discussed were: energy politics of the 
European Community, natural gas and supplying the future energy 
needs of the German Federal Republic, present market and future 
prospects of bituminous coal, current market and future prospects of 
the petroleum industry, energy politics of the German Federal 
Republic, and development, introduction and competitiveness of 
nuclear energy. (JSR) 


36685 (UT/CES-PS—1) Explaining energy votes in the Ninety- 

Fourth Congress. Lopreato, S.C.; Smoller, F. (Texas Univ., Austin 

gn eed for Energy Studies). Jun 1978. 62p. NTIS, PC A04/ 
AOl. 

Currently the United States is undergoing an energy crisis 
which many observers feel signals the eclispse of this nation’s ability 
to meet its exponentially increasing demand for energy. The absence 
of an explicit, comprehensive plan to deal with this problem has 
caused many Americans concern and has stimulated the curiosity of 
various students of Congress. Emotions are heightened when an 
administration's comparatively mild energy plan is introduced in the 
Congress only to emergy almost a year later a skeleton of its original 
self, devoid of its most potential features. This study investigates 
why members of Congress vote the way they do on energy legisla- 
tion. The roll-call votes in the House of Representatives from the 
Ninety-fourth Congress are examined. Five factors are described 
namely: regionalism, state interests, the nature of individual constitu- 
encies, party, and ideology; influence voting in the House from these 
the variables tested in this analysis are drawn. The research design 
used is then detailed and, finally, results are presented and discussed. 


36686 Arabian Peninsula and the international finance market. 
Lanz, K. Elektrizitaetswirtschaft; 78: No. 1, 15-17(Jan 1979). (In 
German). 

Not all of the OPEC countries will belong to the so-called 
‘nouveaux riches.’ However, the financial power of the countries on 
the Peninsula of Arabia is already changing international money and 
capital markets. In the oil producing Arabian area, two new hard 
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currencies have crystallized, thus j the German ae. the yen 
and the Swiss franc. — background, complex of 
questions concerning the dollar the oil price teed ry: a totally 
different light. 


36687 Thermal insulation: a must in housing 

Geoerg, W. (VKI Rheinhold und Mahia AG, i 

many, F.R.)). Elektrowaerme Int., Ed. A; 37: No. i 21-24(Jan 1979). 
(In German). 

The changed situation in the world energy market has made it 
necessary to — thermal insulation in buildings that fail to meet 
requirements under the German thermal-insulation ordinance. A 
wide variety of methods and insulating materials is available today 
for the p . The author describes in what way the specified 
heat-transmission values can be achieved and points out to the 
conditions where it is advisable to resort to the services of experts. 


36688 Possibilities and limitations of government influence on 
public energy and water supplies. Koehl, G. (Stadtwerke Bremen 
eandee. F.R.)). Gas- Wasserfach, Gas-Erdgas; 119: No. 11, 483- 
na being (In German). 
Annual meeting of the DVGW; Bremen, Germany, 
F.R. @. Tl | May 1978). 

Within the competitive profit system, energy andnd water 
supplies are largely subject to licensing and control authority by the 
Government. Technical, price, and investment control are increas- 
ingly exercised. Moreover, problems of siting, territorial planning, 
and environmental protection are getting more and more important. 
Besides the competitive legislative power of the Federal Parliament 
concerning the energy economy, the federal states and the communi- 
ties and, above all, also the E Communities show increasing 
legi lative and administrative activities. This leads to the question of 

ere the intersections of public influence and self-responsible deci- 
dels of industry are. 


36689 Reform of general insurance conditions. Danner, W. 
Sg yr fuer Wirtschaft, Bonn-Duisdorf (Germany, 

Gas- Wasserfach, Gas-Erdgas; 119: No. 11, 486-490(Nov 
ist ‘dn German). 

From annual meeting of the DVGW; Bremen, Germany, F.R. 
(9-11 May 1978). 

Changes in economic, technical, and legal ts occurring 
since the General Supply Conditions for Electric Power and Gas 
became effective requires their revision. With reference to the lead- 
ing ideas of consumer policy of the Law on General Business 
Conditions of Dec. 9, 1976, and by accounting for the characteristics 
of power supply, it is intended to bring about an appropriate shane 
promise between the interests of utilities and consumers. 
objective of the revision projects of the Federal Minister for E Boo. 
nomic Affairs is presented ape also important detailed reflec- 
tions e.g., those concerning the problem of introducing a liability for 
supply interruptions. 


36690 Present world energy situation. Lantzke, U. Bergbau; 29: 
No. 9, 447-448(Sep 1978). (In German). 

Forecasts on the world demand of OPEC oil call for a 
limitation of petroleum imports of non-industrialized countries. Ob- 
stacles and limitations of the present energy policy of industrialized 
countries are pointed out. Measures to be taken by the industrialized 
para in order to prevent an energy crisis in the next decade are 

lescribed. 


36691 Mexico's energy policy: 1976—1982. Barrientos, J.A. Jr. 
pp 275-286 of Energy options and conservation. El Mallakh, R.; El 
Mallakh, D.H. (eds.). Boulder, CO; International Research Center 
for Energy and Economic Development (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

The author briefly summarizes Mexico's energy policy for 
1976—1982 and allied economic ramifications as follows: (1) it is 
necessary to produce more statistical inforation for all sectors, 
energy included; meanwhile, numerical experimentation models can 

used for predictive and planning purposes; (2) the absorptive 
capacity of labor that the Mexican economy is generating, if misman- 
aged, may result in serious social problems; () thriftiness has to be 
encouraged in the transportation sector, and the electric sector has 
to rely less on hydrocarbons to produce electricity; o the procure- 
ment of oil reserves has to be carefully evaluated and : 
consumption has to be modified, reducing the transport sector's 
demand to shift to more-productive sectors; a more-sensible urban- 
transportation system has to be implemented; (6) the role of invest- 
ment will be crucial for the energy sector and in the creation of new 
jobs; and (7) a carefully designed overall energy plan has to be 
developed and implemented for Mexico. 


36692 Drive to a market-economy-oriented energy policy. 
Schmitt, D.; Schneider, H.K.; Schuermann, H.J. Z. Energiewirtsch.; 
No. 1, 60-75(1977). (In German). 
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The limits and obstacles are delineated for a market-economy- 
orien ok CO ENS ee 5 ee Se Seen ae See 
for overcoming difficulties. For political reasons there can and 


must be no ee energy market. The most important aim of 
timization is oaiieuian of state control or state outline 
pa ma and the energy economy interests of undertakings. 


36693 Space-related aspects of energy policy in departmental 
research of West Germany. Ganser, K. (Bundesforschungsanstalt _ 


(German 
fn German) 


Landeskunde und Raumordnung, Bonn-Bad Godesber; 
F.R.)). Inf Raumentwickl; No. 8/9, 657-676(1977). 

Five fields of application for site-related ener, 
described —- ture research requirements: (1) evaluation —, sites 
for providing large areas for large energy projects: (2) further 
development of legal fundamental requirements, regulations, and 
operating regulations: (3) co ordination of energy Y pecs measures 
with other site-related measures. (4) environmental friendliness of 
energy technology; and (5)valuation of present site and development 
structures and future development guidelines. 


36694 Area planning and energy policy. Grawe, J. (Ministerium 
fuer Wirtschaft, Mittelstand und Verkehr Baden-Wuerttemberg, 
Stuttgart (Germany, F.R.)); Grenzner, M.; Frommhold, G.; 
Schnitker, R.; Schneider, W.; Zimmer, W.; Moll, P.; Menke, A.; 
Busch, J.; Boner, U. . Inf; Raumentwickl; No. 8/9, 569-629(1977). (In 
German). 

State reports are cited that provide an understanding of the 
present task division between state planning and the ial energy 
planning and the organization models used for this. Despite all 
differences in detail, common and similar goals and planning meth- 
ods can be recognized. The town-states on the oma federal states 
of Schleswig-Holstein and Saarland are, in production and distribu- 
tion of energy, so closely coherent with the neighboring federal 
states, that planning on the border between energy policy and 
regional organization is only reasonable if it is done in co-operation 
with the neighboring states. The space-connected development pro- 
grams of the states have the same goals: safe,cheap energy offers 
which, as far as possible, cover all secondary energies, are to be 
created and saved, respectively in all parts of the states. 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 36626, 36632 


36695 (UT/CES-PS—3) Energy projections: oil, natural gas, and 
coal in the USSR and Eastern Europe. Hoffman, G.W. (Texas Univ., 
Austin (USA). Center for Energy Studies). Aug 1978. 42p. NTIS, 
PC A03/MF AOl. 

The large spread tabulated for Soviet oil, gas, and coal 
production is indicative of the problem of preparing reliable energy- 
balance forecasts. Predictions of growth rates for total energy pro- 
duction and consumption of a short-term nature are notoriously 
unreliable. It is clear that energy projections for 1985 and later years 
offer greater flexibility to cover envisioned shortages through con- 
servation and the use of various energy resource which at the 
present time are in the use of various energy resources which at the 
present time are in the experimental stage or initial research, such as 
nuclear power, geothermal power, solar energy, nuclear fusion, and 
various substitutes. The need for an ever-increasing supply of oil, 
gas, and coal produced in the Soviet Union and the countries of 
Eastern Europe has focused on the problem of geography and 
geology and its broader impact on locational and environmental 
problems of energy resources. More than 97% of the energy re- 
sources of the CMEA countries are located in the Soviet Union: 
77% of the bituminous reserves, 98% of natural gas, and 97% of 
crude oil. An appendix includes: selected bibliography on Soviet and 
East European energy resources and Soviet Trade in oil ad gas on 
the world market. Also, there are 76 references to the main text. 


36696 Energy conservation in Iran. Mossavar—Rahmani, B. 
(Inst. for International Political and Economic Studies, Tehran, 
Iran). pp 257-266 of Energy options and conservation. El Mallakh, 
R.; El Mallakh, D.H. (eds.). Boulder, CO; International Research 
Center for Energy and Economic Development (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

During the past few years Iran has called for a concerted 
international effort at conservation of nonrenewable hydrocarbon 
resources. Its program has basically been three-pronged: (1) there is 
the program of conservation at the wellhead through maximizin 
ultimate recovery of crude oil from the country’s fields and ms 
progressive elimination of the practice of the flawing of associated 
gas incidentally produced with oil; (2) Iran has embarked on a 
determined policy of broadening its energy base, to replace fossil 
fuels, where possible, with nuclear power, and eventually with solar 
power as well; and (3) while oil and gas continue to be used, Iran has 
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initiated a series of price penalties and tax incentives to encourage 
conservation in the actual consumption of hydrocarbons, particular- 
ly in the private transport sector. 


COAL 


REFER ALSO TO CITATION(S) 35510, 35558, 35621, 35634, 
35653, 35654, 35676, 35725, 35726, 35731 


ed (DOE/EIA—0103/2) National coal model: coal supply 

es. (Department of Energy, Washington, DC (USA). Ener, 
Sieeeaion Administration). 1978. 218p. Dep. NTIS, PC A10/ 
MF AOl1. 

The computerized National Coal Model (NCM) is designed 
to project hone levels of United States coal production, consump- 
tion, and prices and to permit the analysis of the impact of coal- 
related public-policy issues on such factors. The NCM integrates 
four major functional components, or modules: coal supply; electric 
utility coal demand; non-electric utility coal demand; and coal trans- 
portation. The model has a high degree of resolution and includes 30 
supply regions, 35 demand regions, 40 possible coal types, and six 
——_ sectors. This report describes the coal supply component 
of the NCM presents the detailed coal supply curves which are its 

rimary output. Detailed documentation of the NCM is available 
Rom Na NTIS as PB—263334 ($9.95). 


36698 (NE—1977-23) Coal in Sweden. Main rt. (Naemnden 
foer Energiproduktionsforskning, Stockholm (Sweden)). Aug 1977. 
96p. (In Swedish). Dep. NTIS us Sales Only), PC AOS/MF AO1. 

This report from the National Swedish Board for Energy 
Source Development, treats the future role for coal in Sweden. 
Different aspects of coalhandling are reviewed, the major producing 
countries and the coal trade are briefly presented. The possibilities 
for Sweden to import and handle large amounts of coal, and the 
environmental effects of such activities are discussed. Swedish re- 
search in coal combustion and related areas are outlined. 


36699 U.S. coal: an alternative to oil and gas. Milans, F.H 
(General Accounting Office, hy pee _s. Pep 209-218 of 
Energy options and conservation. E] Mallakh, R.; El] Mallakh, D.H. 
(eds.). Boulder, CO; International Research Center for Energy and 
Economic Development (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

The General Accounting Office issued two reports concern- 
ing U.S. prospects for using greater amounts of coal to replace oil 
and natural gas. This paper is a composite of the analysis of coal’s 
potential in An Evaluation of the National Energy Plan and the U.S. 
Coal Development; Promises, Uncertainties. In both reports, the 
GAO stated that it is highly unlikely that the nation will achieve the 
administration's goal of 1.2 billion tons of coal production and use by 
1985. Further, it will be very difficult to achieve a production level 
of 1 billion tons by 1985, the amount of coal the administration 
claims in its base case would be produced without an energy plan. 
To achieve a production level of 1 billion tons, serious obstacles 
must be overcome which the administration has not dealth with in its 
National Energy Plan. The GAO estimated that even if 1 billion tons 
of coal production are achieved in 1985, the administration's pro- 
gram will fall short of its goal for oil and gas savings by 2.3 million 
barrels per day oil equivalent. This shortfall represents greater oil 
imports than the administration estimates unless more-stringent con- 
servation measures are imposed than those called for in the National 
Energy Plan. 


PETROLEUM 


REFER ALSO TO CITATION(S) 35732, 35780, 35781, 35782, 
35783, 35785, 35809, 36676, 36680, 36691 


36700 (BNL—50899) Oil supplies, energy conservation, and 
global stability. Carhart, S.C.; Marcuse, W.; Tessmer, R.G. Jr. 
(Brookhaven National Lab., Upton, NY (USA)). Mar 1978. Contract 
EY-76-C-02-0016. 14p. Dep. NTIS, PC A02/MF AO1. 

Energy Conservation programs which seek to increase the 
efficiency of energy using capital stock should be assessed with 
respect to future as well as current energy prices. A framework for 
evaluating conservation policies is presented which addresses the 
uncertainty over future petroleum prices. Possible effects of limited 
oil supply on the U.S. economy, less developed countries, and the 
international banking system are also examined 


36701 (DOE/EIA—0102/45) Determinants of refinery plant 
size in the United States. Analysis Memorandum AM/EI/78-13. 
Mead, D.E. (Department of Energy, Washington, DC (USA). 
yo oo Administration). Oct 1978. 67p. Dep. NTIS, PC 
Al AOl 
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A theoretical and empirical investigation of the factors that 
determine refinery plant size in the United States is described. 
Observed data indicate that most refiners are substantially smaller 
than the sizes that have been estimated to achieve the full-economies 
“ “y e-scale production. Theoretical considerations suggest that the 

a plant at a given location is affected, among other factors, by 
the poe of transporting crude oil to the plant and transporting 
products refined to final markets. Theory also suggests that govern- 
mental policies favoring small refiners will also affect refining-plant 
size. Multiple regression analysis was employed for the empirical 
testing of the above hypotheses. Population density and real per 
capita income were used to approximate the transportation costs of 
shipping refined products to market. Crude oil supply availability 
was used to approximate the costs of transporting crude oil to the 
refinery. The regression equation supported the hypothesis that 
refinery sizes are directly related to these variables. The equation 
also supports the hypothesis that refinery plant size is inversely 
related to the size oF t the differential subsidy conferred on small 
refiners relative to —_ refiners by the Mandatory Oil Import 
Program, holding the other determining factors constant. 


36702 (DOE/EIA—0103/19) Petroleum allocation model. Tech- 
nical memorandum No. 78-1. Kilgore, W.C ent of Energy, 
Washington, DC (USA). Energy Information Administration). 23 
Dec 1977. 19p. Dep. NTIS, PC A02/MF AO1. 

This paper documents a procedure developed by the Energy 
Information Administration of the Department of Energy to forecast 
international trade patterns in crude oil and refined products. This 
methodology is used tw estimate future sources of petroleum imports 
to the United States and to calculate expected shortfalls in those 
imports that would result from supply interruptions. The procedure 
is computerized in the form of a Petroleum Allocation (PAL) model 
which is operational on the Energy Information Administration 
computer facility. 


36703 Forecast of energy demand for processing crude oil in 
West German refineries up to the year 2000. Measures for energy 
conservation and causes of an anticipated rise in consumption. Anton, 
P. (Fichtner, Beratende Ingenieure fuer Energie- und Waermewirts- 
chaft G.m.b.H. und Co. K.G., Stutt - aoa (Germany, F.R.)). Erdoel 
Kohle, Erdgas, Petrochem. Brennst.- em.; 31: No. 12, 560-564(Dec 
1978). (In German). 

Based on development in the past and taking into account the 
effects discernible since the oil price crisis, the future development of 
demand for, refinery capacity, crude oil supply, and product pattern 
are forecast up to the year 2000 for petroleum processing in West 

refineries. The development of the refineries’ own consump- 
tion is then evaluated. Measures taken in order to ensure domestic 
supply and to fulfill environmental regulations cause a rise in con- 
sumption, which cannot be compensated by general rationalization 
efforts and specific measures of energy-conservation. Taking 1973 as 
reference, the refineries’ own consumption is expected to rise by the 
year 2000 from 3.27 to 3.49 x 10° J per ton of crude oil processed. 
An economic evaluation of investment costs for adapting the struc- 
ture of oil-processing plants, fulfilling environmental regulations, and 
implementing energy conservation measures is also performed and 
shows that these costs cumulated up to the year 2000 will amount to 
more than 27 x 10° DM, of which 21 x 10° DM are attributable to 
supply 7 factors, 4 x 10° DM to environmental regulations, and 

2 x 10° DM to energy-conservation measures. 


36704 Our future energy supply. The contribution of petroleum. 
— J.C. Mineraloel-Tech.; 26: No. 11, 258-264(Nov 1978). (In 


The paper deals with uncertainty factors in the establishment 
of energy prognoses. The future energy supply and, in particular, the 
future oil supply situation for the next few years and decades are 

ussed. The necessity of finding a substitute for oil in some fields 
is pointed out. 


36705 North Sea 1978. Harms, K. (Deutsche BP Benzin und 
Petroleum A.G., Hamburg (Germany, F.R.)). Oel; 16: No. 10, 266- 
278(Oct 1978). (In German). 
The report describes the contribution made by the North Sea 
ae pce and gas to the improvement of the British and Norwegian 
ces of payment, the increased influence of the British govern- 
ment on the future development in its off-shore areas, the stimulation 
of the British and Norwegian off-shore industries, and the influence 
of the higher taxes on North Sea petroleum imposed by the British 
government. Furthermore, the author reports on the utilization of 
the gas developing in connection with the petroleum and on the 
latest petroleum and gas sources in the North Sea. Figures show data 
on the most important petroleum and gas fields in the North Sea. 


36706 Choices for the oil-exporting countries. Penrose, E. (Univ. 
of London, ee. p 43-58 m4 one, options and conservation. 
El Mallakh, R EI Mallakh, D eds.). Boulder, CO; International 
Research teky for my a pees Development (1978). 
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From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

The choices facing the oil-exporting states are examined with 
respect to the supply and price of oil. These are examined in light of 
the self-interest of these countries. The author argue that the oil- 
exporting countries should not be condemned for acting in their own 
interest. The increase in prices should be less than consensus esti- 
mates of what the market would bear because it seems politically 
impossible for the governments of some of the large industrialized 
importing nations to induce their peoples to accept appropriate 
economic adjustments in consumption rapidly enough and in the 
development of other sources of energy. The political implications 
are also clear: the Arab oil-exporting nations have their own political 
objectives with the respect to the conflict with Israel. If the coun- 
tries of the industralized world, and specifically the U.S. oa the 
Arabs to take account of their economic and political di ties, 
they will have to go further than they have done so far to meet the 
Arab insistence on a Middle East settlement that takes account of the 
needs of the Palestinian people for their own national home. Finally, 
this analysis assumes the validity of the expectation that oil supplies 
will become scarcer in relation to demand by the turn of the century 
and that new discoveries and newly created reserves will not return 
the world to continuing long-term surpluses of crude oil. The 
expectation may be unfounded. If it is, and if the author is right 
about the political nature of the incentives encouraging conserva- 
tion, the case for increasing oil prices now is even stronger from the 
point of view of the oil-exporting countries. 


36707 Energy options: the oil companies’ 
W.E. (Mobil Oil Corp., New York, NY) Tr: 77.86 of Energy options 
and conservation. El Mallakh, R.; El M D.H. (eds.). Boulder, 
CO; International Research Center for Energy and Economic De- 
velopment (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

The author believes that he and most of the petroleum 
industry advocate an in-depth program of conservsation and an 
increased effort to encourage exploration and development of addi- 
tional reserves. He notes that there are some who say that most of 
the oil and gas in the U.S. has been found. pot A mw hg 
on conservation alone is a policy that Sans eee 
effect of this on inhibiting economic could be serious. The 
paper deals with the options for the pater types of energy in the 
long term, with a few thoughts on what is possible, what must be 
done, and where the oil companeis can best help in fulfilling the 
energy needs of the country and the free world. This paper deals 
mostly with the U.S., but the author feels this is since 
the United States energy policy and its energy p have 
impact on the free worl. The point of departure in pmo any 
realistic energy program for this country should rest on the fact that, 
within our border, thereare the potential energy resources to become 
essentially independent by the end of this century. There is reason to 
believe that substantial oil and natural gas remain undiscovered 
onshore and offshore and the U.S. has A Poy in coal and nuclear 
energy. The author sees four main things standing between the U.S. 
and complete energy security: time, economics, ignorance, and emo- 
tionalism. (MCW) 


savas — I - att + Ene and 
countries, Itayim, F. 121 oO! 

conservation. El Mallakh, R.; Fi Mallakh, D.H. (eds.). Bonlder, OO; Co; 
International Research Center for Energy and Economic Develop- 
ment (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

The author feels there is a lack of proper appreciation on the 
part of the consumer nations of the pressures gradually building up 
in the producing countries for a greater subordination of their oil 
policies to their social, economic, and political needs. The relevance 
of these pressures to future supply availability seems to be acknowl- 
edged in the industrialized countries he says, only when it is deemed 
necessary to remind producers of the vulnerability of their oilfields 
to foreign military intervention or some such irresponsible threat. It 
seems of no consequence that their oil originates in one of the most 
politically unstable areas of the globe, or that the capital-surplus 
producers, discouraged as they are from investing their surpluses in 
profitable ventures in the industrialized countries, are reduced 
to injecting a large proportion of their oil revenues into their 
fledgling economies with characteristically undesirable conse- 
quences. It also seems of no concern to the industralized nations that 
attempts to forge a new world economic order have ground to a 
halt, not to say collapsed, thereby aggravating the tensions between 
rich and poor. The pupae OS en eee 
these mounting pressures on the oil policies of the main oil-produc- 
ing countries in the Gulf area (Kuwait, Abu Dhabi, Sadi Arabia, 
Iraw Iraw, Iran), with specific references to the questions of supply 


role, Lindenmuth, 
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ptr #7 rice, and attempt to draw some cnclusions from this 


36709 gn capacity in the non-communist world 

1990. Garrett, J.N. (Gulf Energy and Minerals Co., Hous- 

ton, FX) Rad of Reg options and conservation. El Mal- 

H. (eds.). Boulder, CO; International Re- 
por oy Center Mer Ew whey and Economic Development (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

The way petroleum resources are managed will be an impor- 
tant factor in maintaining and improving socio-economic standards 
globally. The author reviews the analysis of Gulf Oil Corporation's 
Crude Oil Economics Committee. The analysis is restricted to the 
non-communist world because it is in this bloc that the majority of 

leum is moving internationally. The main conclusions are: (1) it 
is improbable that a physical tightness of supply will develop before 
1985; (2) towards 1990, it is believed that substantial increases in real 
crude oil prices will materialize owing to impending supply tighten- 
ing in the post-1990 years; producers and consumers alike will be 
very aware of this impending supply limitation and market forces 
undoubtedly will respond well in advance of the time at which 
actual physical shortages occur; (3) on the basis of estimates of 
ultimately recoverable crude oil resources, growth in production 
after 1990 may progressively decline and could peak before the turn 
of the century; and (4) the need for — companies with technical 
and managerial expertise in the exploration and production of crude 
oil should continue to be strong and, indeed. intensify in future 
years because petroleum will become increasingly more difficult and 
costly to find and develop. 


36710 Some thoughts on OPEC production. Hassanain, M.A. 
(Organization of the Petroleum Exporting Countries, Vienna, Aus- 
tria). pp 239-244 of Ener, tions and conservation. El 

R.; El Mallakh, D.H. (eds). ). Boulder, CO; International Research 
Center for Energy and Economic Development (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

The producing countries are called upon to produce more 
and more oft their depeletable resources to satisfy the requirements of 
the industralized nations. As a result, the producers are transforming 
their natural resources from an oil resource into a financial asset, or 
rather, a credit with the industralized countries. This financial asset 
is deposited in the international banking system. Mr. Hassanain says 
that such credit, representing the revenues from the same proceeds, 
is actually depreciating or is eaten up by inflation generated largely 
within the internal economies of the industralized nations - an 
element over which the producing states have no control. Currency 
variation has appeared in the last few years. Although the price of 
oil has increased, the revenues of producing countries has been 
deteriorating continuously, causing the terms of trade to move in 
favor of the industralized bloc. The situation in the developing 
countries is described as unhappy. The author believes the world 
should no longer be divided + Alan developed and developing 
countries. He then discusses closing this gap, and finally, he says if 
President Carter has done nothing ' but make the United States and 
the world aware of the problem that might take place in the near 
future in energy, he has done a major service to us all. (MCW) 


36711 Oil conservation: what it means to developing countries. E] 
Jehaimi, T. (Univ. of Garyounis, Ben, i, Libya). pp 245-256 of 
Energy options and conservation. E] Mallakh, R.; El Mallakh, D.H. 
(eds.). Boulder, CO; International Research Center for Energy and 
Economic Development (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

This paper raises some of the important issues of conservation 
of particular interest to the smaller oil-exporting nations. These 
countries depend almost exclusively on their oil resources and, 
therefore, should have a different conception of conservation. The 
paper gives a formal definition of conservation that befits these 
countries, and points out some of the many problems and biases that 
are likely to be encountered in conservation. Contrasting views 
regarding use rates, with their implications for conservation and the 
process of economic development, are also dealt with. Finally, the 
paper advances a —— approach to conservation and ends with 
some remarks on the issue of future generations. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 35732, 35782, 35798, 35799, 
35803, 36681, 36689, 36705 


36712 Gas as a competitor: reinforcing of the competitive policy. 
Facing the results of the 4th Amendment of the Cartel Law. 
Schneider, H.LK. (Koeln Univ. (Germany, F.R.). 
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TiaPaeatNov 197 ches Inst.). Gas- Wasserfach, Gas-Erdgas; 119: No. 
11, 475-482(Nov 1978). (In German). 
rom Annal meeting of the DVGW; Bremen, Germany, F.R. 

(9-11 May | 1978). 

The 4th Amendment of the Cartel Act is the starting point for 
the question about the requirement for a regulation of gas supply: 
how are the actual conditions in this field to be judged with res 
to policy concerning economy and es) y competition. 
investigation is done separately for the different market stages; the 
central questions are those about the substituting competition and the 
price fixing according to the b gg of conformation. Only if the 
gas utilities are guided in actions by competition and, in 
addition, by spirit of tion, the uncertain experiment in com- 
petition policy associat pinches with a more rigorous abuse control be 
avoided. 


36713 Marketing activities oss a i gas diay 5 § Goldam- 
mer, D. (Thyssengas G.m.b.H., Duisb oe F.R.)). Gas--Z. 
Ration. Energieanwend.; 29: No. 10, 4 7-426(1978). (In German). 

The last 10 years have produced an extra ordinary upswing in 
the gas industry. Natural could, in part, satisfy the demands in 
fields previously reserved for heating oil. However, after these 
successes it seems necessary to analyze the new initial situation for 
future marketing activities and to find a new strategy. This investi 
tion is concerned with those tasks. Crucial points are dealt with 
represent interesting of activities for gas-supply initiatures, and the 
author tries to show by what means these efforts can be crowned 
with success. All important sectors of the market are discussed, new 
technological developments are dealt with briefly, and finally the 
special case of opening up new areas for natural gas-supply is 
examined. It is regarded as an absolute necessity that marketing 
information for new activities should be appreciably improved by 
market surveys. The whole article describes the activites that have 
arisen from the co-operation between Thyssen gas and the gas 
supply undertakings supplied by Thyssen gas. 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 36250, 36344, 36630, 36671, 
36689, 36855 


36714 (DOE/EIA—0172) Statistics of publicly owned electric 
utilities in the United States 1977. Energy data report. N. (Depart- 
ment of ys Washington, DC (USA). Energy Information Ad- 
ministration). Feb 1979. 168p. Dep. NTIS, PC A08/MF AO1. 

This publication, issued annually since 1946, presents financial 
and operating information about publicly owned electric utilities 
operating in the United States. According to the directory of the 
American Public Power Association, January—February, 1978 edi- 
tion, there are 2,224 local publicly owned electric utilities in the 
United States with electric o; elites Ie ag of $6,787 billion 
including municipal electric u located in Samoa, Canal Zone, 
Guam, Puerto Rico, and the Virgin Islands. Federal projects are not 
included in this amount. This edition includes reports on 80 federal 
projects. The statements of projects whose electric generation is 
marketed by another agency follow the statements of the marketing 
agency. The ent of the Interior markets all the electric 
energy produced at projects of the Department of the Army Corps 
of Engineers. The marketing agents are Alaska Power Administra- 
tion, Bonneville Power Administration, Southeastern Power Admin- 
istration, Southwestern Power Administration, the Bureau of Indian 
Affairs, and the Bureau of Reclamation. These Federal entities 
market power produced at their own installations in addition to the 

wer that is sold for the Corps of Engineers. The 1977 edition 
includes an index listing the name of each reporting publicly owned 
utility and the state or states in which it operates. For Federal 
stipe pe the department operating the project is listed. A summary 
or all utilities in total may be found at the beginning of each section. 

These summaries include the balance sheet, income account, electric 
Operating revenues, electric utility plant, electric operation and 
maintenance expense, energy account and physical quantities. This 
publication is a companion volume to the Energy Information 
Administration’s annual publication Statistics of Privately Owned 
Electric Utilities in the United States. 


36715 (EPRI-EA—784) Impacts of future transit systems on 
electric utility loads and energy Eg eye Phase 1 report, January 
1979. Ross, H.R.; Hamilton, W.R. (Ross (Howard R.) Associates, 
Menlo Park, CA ‘(USA)). Jan 1979. 82p. Electric Power Research 
Inst., Palo Alto, CA. 

This report examines the evolution of the automobile and 
other means of transport and reviews conventional forms of public 
transit. Although little electric energy is used in transportation, 60% 
of all petroleum is. This fact plus other characteristics associated 
with automobile use, such as air pollution, noise, congestion, ineffi- 
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cient land use and degree of safety are giving strong impetus to: (1) 
development of autos more in keeping with newly defined societal 
requirements; (2) widespread fostering of conventional forms of 
public transit; and (3) R and D on advanced transit systems. The 
status of technological development of conventional and advanced 
transit modes in the U.S., Western Europe, and Japan is described, 
and five hypotheses for future transportation developments to the 
year 2030 are formulated. The evolutionary emergence of an auto- 
mated automobile-like transportation system is given special treat- 
ment. Such a system would consist of electrically-powered vehicles 
utilizing non-contact power-collection devices retrofitted into exist- 
ing highways, plus onboard energy storage. The hourly effect (5 to 
10% in 1990, 7 to 15% in 2000) of this transportation system on total 
electric energy demand in the California South Coast Air Basin is 
quantified in a preliminary analysis. The ability of present transporta- 
tion demand and mode-split models to predict travel behavior under 
conditions of marked changes in available travel alternatives is 
evaluated, and comments are made on methods to be used in the 
more extensive Phase II study. 


36716 (IKE-K—51-1, pp D.1-D.18) Current production costs in 
various power plant systems. Weible, H. 1977. (In German). 

From Energy policies forum of the Landesregierung; Stutt- 
gart, F.R. Germany (9 May 1977). 


The costs of producing electric power were evaluated for 
flowing water power plants, storage and pumped storage power 
plants, bituminous coal power plants, heating oil power plants (fired 
with heavy heating oil), natural gas-fired power plants, gas turbines, 
pressurized water reactors, and boiling water reactors. The calcula- 
tional methods used for evaluating costs and the input data for 
methods used for the KOSKON and KOSKERN computer pro- 
grams are described. It is emphasized that the calculations are 
examples to indicate the possible effects of the cost program and are 
only as valid as the input data. (JSR) 


36717 (NP—23573) Public electricity supply in 1976 including 
Berlin (West). (Vereinigung Deutscher Elektrizitaetswerke e.V. 
(VDEW), Frankfurt am Main (Germany, F.R.)). Nov 1977. 49p. (In 
German). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

Statistics are cited for the electric power industry of the 
German Federal Republic. Data are provided on the basic economy 


of the electric power industry, power production, power exports, 
power plant capacity, power generation with respect to fuel or type 
of power plant, and power consumption in residential use and by 
industry. (JSR) 


36718 (UT/CES-PS—4) Financing the future growth of the elec- 
tric power industry. Baughman, M.L.; Kamat, D.P. (Texas Univ., 
Austin (USA). Center for Energy Studies). Sep 1978. 90p. NTIS, PC 
A05/MF AOl1. 

Capital requirements and financial prospects of the U.S. elec- 
tric utility industry are assessed within the context of existing regula- 
tory institutions as well as in response to a variety of possible 
changes in the way regulated electricity prices are determined in the 
U.S. In recognition of the possible financial difficulties that the 
electric utility industry may face if regulated prices are not set high 
enough to allow sufficient capital to be generated, a number of 
policy proposals have been made.The most direct way of dealing 
with the problem is simply to raise the allowed rate of return to a 
level greater than or equal to the cost of capital. Since 1976 this 
policy has been implemented to some extent through a combintion of 
large rate increases and declining interest rates, and the effects have 
been reflected by a large increase in the market value of most 
electric utility common stocks. A number of indirect policies for 
increasing revenues of the industry have also been proposed, such as 
the inclusion of construction work in progress (CWIP) in the rate 
base, increases in the investment tax credit, and the expensing of 
preferred stock dividends. This paper does not predict whether there 
will be a capital shortage or how large it will be. Rather, it shows 
that under reasonable assumptions a capital shortage is possible, then 
examines the relative effects that alternative regulatory reforms 
would have on such a capital shortage if it were to evolve. The 
analysis is carried out by using a regionalized engineering econome- 
tric simulation model of U.S. electricity supply and demand. (REM) 


36719 Cost-benefit analysis of electric peak-load pricing. Lande, 
R.H. (Federal Trade Commission, Washington, DC). Public Util. 
Fortn.; 103: No. 7, 9-18(29 Mar 1979). 

This article analyzes the cost-effective feasibility of imple- 
menting peak-load pricing for electricity. It compares the probable 
costs of such implementation to the probable benefits that will be 
derived from it. The assumptions and conditions under which an 
electric utility should find it economically sound to implement peak- 
load pricing are determined. The discussion develops the methodolo- 
gy that will enable a utility to determine whether it will save money 
by implementing peak-load pricing for specific users. 
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36720 Forecasting revenue Harrison, J.M. Public 
Util. Fortn.; 103: No. 6, 11-15(15 Mar 1979). 

This article discusses a major shift in regulatory policy and a 
regulatory experiment undertaken by the New York Public Service 
Commission to cope with a congeries of problems typical of the 
1970's: frequently recurring rate-increase applications by the same 
utilities, and an inability of those utilities to achieve a fair return on 
invested capital -- largely because authorized returns have been 
derived from historic test-year data already rendered irrelevant by 
the passage of time during which inflation has worsened. The author 
describes the use of fully forecasted data in lieu of test-year data in 
recent utility rate cases in New York, some of its advantages and 
disadvantages, the relative success of this king of rate making, and 
some implications for the future. 


36721 Future activities of electric utilities. Magerl, H. (Vereini- 
gung Deutscher Elektrizitaetswerke e.V. (VDEW), Frankfurt am 

ain (Germany, F.R.)). Elektrizitaetswirtschaft; 78: No. 1, 1-S(Jan 
1979). (In German). 

The author opposes the demands expressed by many circles 
outside the electric utility industry on services that have so far been 
rendered by this industry and that are generally regarded to be 
‘natural’. At present, the industry is under criticism from sides which 
often denounce individual facts in a superficial way without trying 
to investigate the technical and economic foundations and, also, 
without knowing them at all. On the basis of the standards that have 
to be applied energy suppliers of energies being bound to a network 
(e.g. gas and electricity), such as safety, resonables prices, and 
relatively little impact on the environment, the author draws a true 
picture of the industry and the emphasis of its future activities. 


36722 French electrical industry: successful record of sustained 
growth. Crawford L.; Gamester, B. Electr. Rev. Int.; 203: No. 21, 36- 
€2( 1 Dec 1978). 

In October 1978, with the assistance of GIMEE, the French 
electric industry association, the authors visited some of France's 
leading electrical companies. In this special supplement, they report 
on the clear export and development objectives of an industry which 
ranks as the fourth largest exporter of electrical equipment in terms 
of world market share. The French electrical equipment industry has 
been one of the fastest growing in the world, with a growth rate of 
12% in 1977. Today, the industry employs 92,500 people, 32,500 of 
whom are engineers, technicians, and managers. The report is pre- 
sented under the following topics: (1) successful record of sustained 
growth; (2) GIMEE president outlines the industry's plans; (3) 
electricity generation and the nuclear program; (4) companies ex- 
plore new markets to aid expansion; (5) small is beautiful and 
productive; (6) products and technical development; and (7) product 
guide of leading manufacturers. 


36723 Power industry in the Federal Republic of Germany in 
1977. Statistical annual report of the Referat gg 
of the Bundesministerium fuer Wirtschaft. Report 29. 
Elektrizitaetswirtschaft; 77: No. 23, 777-812(Nov 1978). (in tg 

This annual statistical report contains all important data of the 
electric power industry of West Germany, grouped into data of total 
power supply, public power supply, industrial power supply, and 
power supply of the Deutsche Bundesbahn. Some important param- 
eters are demand, production, and investments. The data are illus- 
trated by many figures. 


36724 Supply authority engineer and small hydroelectric stations. 
Western, R.C. N.Z. Energy J.; 51: No. 7, 103, 106-107(25 Jul 1978). 

An important argument for the development of small hydro- 
electric stations is the fact that in many cases the energy available 
can be fed directly into the local supply authority's system, thereby 
avoiding the need to step the output up to a high voltage, transport it 
to a central point of supply and then re-distribute it, possible in the 
very area where it was generated. This saving can be achieved only 
if the station is operated by the supply authority and if supply 
authority engineers are involved. The incentive for the construction 
of a generating station is the expectation that the region in which it is 
built will derive some benefit over and above that which accrues to 
the nation as a whole. It follows that the effort and drive required 
must be provided by local interests and these can best be channelled 
through the local supply authority. The initial decision to consider 
the investigation of the potential of a river system should always 
involve the supply authority engineer. He has to consider the likely 
output of the station in relation to the supply authority's load, the 
cost, the environmental effects and the probable objections based on 
these grounds, and the integration of the power station output with 
the existing distribution system. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 36005, 36264, 36343, 36359, 36735 
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CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 36650, 36653, 36655, 36663, 
36853, 36855, 36878, 36892, 36896, 36905 


(IKE-K—51-1, PP aa B.1-B.23) Economic cycle and energy 
i Ruehle, G. i9 German). 

From Energy policies | ate of the Landesregierung; Stutt- 
gart, F.R. Gumaay @ lier 1977). 


Good correlations can be deduced in general from total 
energy consumption and actual domestic gross product or gross 
a A close connection between the development of 
GNP the development of total energy consumption does also 
exist for Baden—Wuerttembert. Annual statistic data (1960—1975) 
group closely around the line, manifested in the correla- 
tion coefficient R = 0.9899. The question about reasons for this 
good correlation leads to a more precise consideration of these 

the pure nonsense correlation due to trends - 
complex of energy consumption: for 
which purpose is energy being consumed, who are the ener y 
qumaaieen on What Gaus Gaiz Genmr Gen dads and, on 
other hand, to the complex of the questions concerning pt 
distribution, and utilization of the national product. 


36726 (IKE-K—S51-1, pp C.1-C.38) Structural changes in the 
of Baden—W ranging 


energy consumption from 1960 to 
1975-7 -* Le Van, T. 1977. (In German). 
From Energy policies forum of the Landesregierung; Stutt- 
gart, F.R. Germany + OM May 1977). 


When considering present statements on the situation on the 
energy sector, it is noticed that a lot of qualitative statements are 
being made. eee Cae ae Se Sate & 8 Bee Bee See 
statements. Thus problem consists in brushing up data on a 
longer period in the past in such a way that above all - apart from 
the accuracy to be aimed at - they can be compared so that logical 
statements and consequences can be deduced. In the framework of 
the simulation of the system energy—environment—industry con- 
ducted at the Institute for Nuclear _ ae and Energy Systems, 
taking Baden—Wuerttemberg as an example, and by means of an 
energy model the energy data of the Federal state of Baden— 
Wuerttemberg were determined for the period covering 1960 to 
1975. The paper presents a part of major results. 


— (LBL—7872) Energy use and conservation in industrial- 
ized countries. Schipper, L. (California Univ., Berkeley (USA). Law- 

rence Berkeley Lab). Nov 1978. Contract W-7405-ENG-48. 46p. 

(CONF-781124—1). Dep. NTIS, PC A03/MF AO1. 

From Conference on Energy Productivity; New York, NY, 
USA (2 Nov 1978). 

Energy use and conservation in industrialized countries are 
surveyed. It is seen that other nations use energy in a variety of ways 
that are often more efficient than techniques in the U.S. though the 
reverse also may be true. These technical differences account for a 
major part of the differences in energy use among countries. Energy 
prices (or taxes), hi in most European countries (and in Japan) 
than in the U.S. or have played an extremely important role 
in bringing on energy-saving technologies. The author states that 
international comparisons of energy use show that there is much 
technical flexibility and conservation potential within present U.S. 
energy-use patterns, and in other countries, provided that economic 
incentives and time are allowed to play a role. Energy-use policies 
per se are of a secondary nature in the establishment of today’s 

practices, but policies will be more important in the future. Lifes- 

les, co coupled to energy through the standard and size of homes and 
nature and extent of personal transportation, plays an important 
role in the differences in energy use, to some degree among the 
higher energy users (Scandinavia, North America) and to a greater 
degree among other wealthy countries. While the coupling between 
lifestyle and energy must be considered in any energy policy, it must 
be stressed that energy has rarely if ever been a consideration in the 
formulation of rtation or housing policies insofar as style and 
other non-tec factors are concerned cally, detailed 
energy consumption in the U.S. is compared with that in Sweden. 


36728 (STU—77-4084) Motor vehicle, 1980—2000. 

enjoersvetenskapsakademien, Stockholm (Sweden)). 1977. 55p. 
= — Sales Only), PC A04/MF AOI. 

foe Fagen trend in matters concerning the environment, 

safety, and availability and use of energy emphasizes the need to 

study, as far as possible simultaneously, the way in which these and 

other factors may affect, both singly and in unison, the development 

pt. motor vehicles. This s:ady looks into the future of motor vehicles 

and transportation in general; it reveals a it many areas of 

ey. where answers are not yet available but will have to be 
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36729 (USFFE—1978-8) Effects of energy policy on industry. 
Carling, A.; Dar, Ys J.5 2 C.; Sohlman, A. (Stockholm 
Univ. (Sweden). ppen foer are testudier). Jun 
1978. 21lp. (In swedish). 8). Dep. NTI S Sales baly), 
PC A10/MF AOl. 

This report contains results from a number of studies of 
energy a in Swedish manufacturing industries and of the 
sensitivity of different industrial sectors to energy taxation and other 
kinds of energy policy measures. These studies have been concen- 
trated to three be Bon poate sectors, namely the pulp and paper 
industry; mining and metal production (especially iron mines and the 
steel industry); and the brick, cement, and lime industry. 


36730 Sen Utes Ceuaminh ton, hae Hannon, B. 
(Univ. of Illinois at Urbana Cham peign), § tein, R.G.; Segal, B.Z.; 
Serber, D. Science; 202: No. 4370, 837-847(24 Nov 1978). 

An energy input-output model was used to investigate energy 
and employment in the construction industry. The model covered 
nearly 400 industrial sectors and was used to determine the impact of 
construction activities on total national energy consumption in 1967 
and to study the patterns of total energy use and employment within 
saaees construction categories. For the construction of new build- 

, total energy consumption could be reduced by 20 percent by 
iets less energy-intensive building materials and assemblies for 
fixed programmatic requirements, by expending energy in construc- 
tion to minimize the total lifetime energy cost of buildings, and by 
energy conservation in industries that supply direct and indirect 
inputs to the construction sector of the economy. (35 references) 


36731 Residential water heaters: energy and cost analysis. Hirst, 
E.; Hoskins, R.A. (Oak Ridge National Lab., TN). Energy Build.; 1: 
No. 4, 393-400(Jun 1978). 

A detailed computer model is developed to calculate energy 
flows for residential electric and 7 water heaters. Model equations 
are derived from applications of the first law of thermodynamics, 
analysis of manufacturers’ literature, and related studies. Several 
energy-saving changes are examined using the model. Changes for 
both electric and gas water heaters are: increase jacket insulation 
thickness, reduce jacket insulation thermal conductivity, reduce 
thermostat setting, and add insulation to the distribution line. Appli- 
cation of all these changes to an electric water heater would reduce 
electricity use 17% and increase initial cost 27%. Additional changes 
examined for gas water heaters are: reduce pilot rate, eliminate pilot 
and add electric ignitor and flue closure, and reduce excess air for 
combustion by increasing flue baffling. Implementing all these 
changes to a gas water heater (except addition of electric ignitor) 
would reduce gas use 27% and increase initial cost 26%. These 
results show that there are = opportunities for reducing water 
heater energy use with only 1 initial cost increases. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 36634, 36672, 36678 


36732 Solar energy for village development. Brown, N.L.; Howe, 
J.W. (Dept. of Energy, Washington, DC). Science; 199: No. 4329, 
644-650(10 Feb 1978). 

The National Academy of Sciences held a joint workshop 
with the Government of Tanzania last August on the potential of 
solar energy for the villages of that country. Costs of five solar 
technologies (mini-hydroelectric generators, wind, methane genera- 
tion from organic wastes, photovoltaic cells, and flat-plate solar 
collectors) were compared with costs of diesel-generated electricity 
and with electricity from the national grid. Each of the five technol- 
Ogies is either rd competitive with diesel or will be in a few years. 
Although the figures presented are not conclusive since they are 
derived from c Teclations rather than an actual test, the results are 
ems enough to warrant serious testing in Third World 

ages. 


SOLAR 


REFER ALSO TO CITATION(S) 36025, 36026, 36027, 36028, 
36029, 36030, 36032, 36033, 36039, 36048, 36049, 36061, 36062, 
36065, 36067, 36068, 36069, 36070, 36072, 36073, 36074, 36075, 
36076, 36078, 36087, 36089, 36093, 36101, 36210, 36636, 36668 


36733 Public policy for solar energy development. Rosenberg, L. 
Kraft, J. (National Science Founcation, Washington, DC). pp 219- 
238 of Energy options and conservation. E] Mallakh, R.; E] Mallakh, 
D.H. (eds.). Boulder, CO; International Research Center for Energy 
and Economic Development (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 
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The price of solar space heating for detached single-family 
residences indicates that, with some exceptions, it is not nearly 
competitive with alternative heating systems using fossil fuels or 
electricity. Most comparisons emphasize a high rate of fossil-fuel 
price increases over the next 20 years, a simultaneous decrease in the 
installed cost of solar units, and an increase in their reliability in 
order to make solar heat economically competitive in the absence of 
government intervention. Many studies ignore the discrete alterna- 
tive escalations of system deisgn in computing marginal costs. That 
is, most solar designs for new homes are predicated, first, on good 
architectural design, and, second, on good sinulation. Then, solar 
panels and storage are add-ons. It would be useful to calculate the 
marginal benefit at each successive escalation. A solar heating plant 
is not an alternative to a conventional heating plant, rather it is an 
alternative add-on facility. Thus, it may not be appropriate to restrict 
cost and return comparisons of solar to other forms of heating. It 
should be viewed as an alternative investment c pportunity. Recent 
emphasis has been on commercial and industrial applications (low- 
grade process heat). A shift of demonstration program emphasis 
away from single-family residences is also occurring not only be- 
cause of the dubious competitiveness of applications, but also be- 
cause of the equity considerations implicit in single-family residential 
housing subsidies that favor higher-income groups. However, most 
government intervention focuses on subsidizing this market. The 
concept of solar central-generating stations as an alternative source 
of electric power and the resistance it may encounter from electric 
utilities are also noted. 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 36209 


OTHER 


REFER ALSO TO CITATION(S) 35982, 36061, 36062, 36225, 
36226, 36264, 37882, 37883, 37884, 37898 


36734 (NP—23554) Hog-fuel availability in British Columbia. 
(Reid, Collins and Associates Ltd., Vancouver (Canada)). May 1978. 
78p. Dep. NTIS (US Sales Only), PC A05/MF A0O1. 

Hog-fuel is defined as combustible wood residue in mechani- 
cally shredded form produced by the lumber, shingle, plywood, and 
pulp industry. It consists of different aggregates of some or all of 
sawdust, bark, planer shavings, chip fines and, in some cases, waste 
wood, such as trim ends, slabs and edgings which have not been used 
for production of pulp chips. The product is not homogeneous. The 
proportion of the component aggregates varies with the tree species 
utilized, the manufacturing process, and the level of wood residue 
utilization. In this study the hog fuel available may or may not be 
mechanically shredded. In this analysis, five hog fuel components 
were utilized: sawdust, shavings, bark, chip fines, and surplus pulp 
chips. Sawdust and shavings are bark-free residues, and eventually 
this material could be totally utilized for the manufacture of pulp, 
board products, etc. Little of this material is being utilized today, or 
is expected to be utilized in the near future, in the manufacture of 
pulp. The current-chip-surplus situation is expected to carry on into 
the 1980s, although its magnitude should reduce gradually. In the 
long term, perhaps only bark will be available for hog fuel. 


36735 (NP—23556) Hog-fuel co-generation study: Quesnel, Brit- 
ish Columbia. (Simons (H.A.) International Ltd., Vancouver (Can- 
anda)). May 1978. 60p. Dep. NTIS (US Sales Only), PC A04/MF 
AOl. 


This preliminary engineering feasiblity study has shown that 
it is economical to build an electrical generation facility in Quesnel, 
B.C., fueled entirely by excess hog waste. The technical feasibility 
has been demonstrated for many years, both in the pulp and paper 
industry and by at least one utility located at Eugene, Oregon. The 
economic feasibility of this project is dependent upon long-term, 
low-rate-of-return capital financing typical of utilities. The electrical- 
generation costs derived show a range of costs competitive with the 
potential generation projects available to B.C. Hydro and Power 
Authority. The kiln-heating options appear to be economically at- 
tractive to both the generation plant and the sawmills, but futher 
detailed study is required. A district-heating scheme for the town of 
Quesnel was studied on a preliminary basis, and the results indicate 
that a very expensive capital cost is involved, that a large reduction 
in the generation plant’s electrical output will occur and that the 
indicated economic pay-back time is very long. No further action is 
recommended on this subject at the present time. The results of this 
study also demonstrate the need for some type of long-term fuel- 
supply security and for overall hog-fuel management in the Two 
Mile Flat and Quesnel areas. 


36736 (UT/CES-ES—3) Utilization of municipal solid waste 
from the city of Austin as supplementary fuel for combination firing 
with coal at the Fayette Electric Power Plant. Garcia G., A.; Cooper, 
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H.B.H. Jr. (Texas Univ., Austin (USA). Center for Energy Studies). 
Jun 1978. 124p. NTIS, PC A06/MF AO1. 

It is technically and economically feasible to convert refuse 
collected from municipal and commercial sources into a fuel that 
could be used in combination with fossil fuels and to recover energy 
as a by-product. Several commercial processes are available to 
convert solid waste into a solid fuel which can be fired with coal. 
Coal hauled from Montana to the Fayette No. 1 power plant in La 
Grange, Texas, 62 miles from the city of Austin, will be one of the 
primary sources of energy. This study suggests that a solid fuel be 
extracted from Austin’s solid waste which could be fired in a nine-to- 
one firing pattern at the power plant. Results from this pattern will 
be savings in coal, in land requirements, in materials, and in energy 
recovery. An added benefit will be better solid-waste management 
and cooperation of two organizations in their common environmen- 
tal and disposal problems. Although research is needed in under- 
standing some points in the system, it is environmentally, economi- 
cally, and technically feasible. 18 references. 


36737 Tidal power: will it bring 40 years of virtually free power, 
or is it still no more than a dream. Wood, C. Can. Renewable Energy 
News; 1: No. 5, 5(Apr 1978). 

First proposed in Canada in 1919, the use of tidal power to 
generate electricity remains a well-studied but unproved option. The 
Cumberland Basin has been recommended for research and engi- 
neering studies as a possible site. A single-effect system is preferred 
over a double-effect system for the Bay of Fundy area because of 
construction costs. Although major problems arise because the lunar 
cycle and solar cycles do not coincide, tidal power could provide 
utility base loads. No significant dampening of the tidal effect was 
seen to be caused by a dam across open water, but other complica- 
tions remain to be solved. System stability, the effect of dredging and 
sedimentation, social and ecological impacts will be examined in the 
next phase of assessment. A coalition of conservationists will moni- 
tor the environmental study. (DCK) 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 36600, 36674 


MHD GENERATORS 
REFER ALSO TO CITATION(S) 35590, 35599 


36738 (ANL—77-21) High temperature sciences relatd to open- 
cycle, coal-fired MHD systems. (Argonne National Lab., IL (USA)). 
1977. Contract W-31-109-ENG-38. 317p. (CONF-770411—). Dep. 
NTIS, PC A14/MF AO0Ol1. 

From Conference on high temperature sciences related to 
aa coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


Individual papers were entered separately into the data base. 
Topics covered include: gas-plasma chemistry; electronic, ionic, and 
molecular processes; materials; slag/seed properties; and slag/seed 
interactions. 


36739 (TID—28718, pp 105-128) CDIF environmental monitor- 
ing. Task Q, Dec 1978. 

In MHD power generation: research, development, and engi- 
neering. Quarterly progress report, October 1—December 31, 1976. 

The purpose of this task is to design and implement a system 
to monitor and gather baseline information regarding the air quality, 
water quality, and meteorology/climatology of the Butte Valley. 
This information then can be used to assess the impact of the MHD 
component development and integration facility (CDIF) upon the 
air and water quality of the surrounding area. The major work 
accomplished during this quarter was implementing the air quality/ 
meteorology data acquisition systems. A mobile air quality/meteo- 
rology trailer was received, and instrumentation systems were in- 
stalled. Portions of the system became operations! during the latter 
part of the quarter. The system will be completed next quarter. Also, 
a 40 meter tower was installed which will serve as the main 
meteorological data source for temperature and wind at the 10 and 
40 ae levels. Instrumentation for the tower will be installed in the 
near future. 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 36756 


36740 (FE—1811-20) MHD power generation research, develop- 
ment, and engineering. Quarterly progress report, April—June 1976. 
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lontana Energy and MHD Research and t Inst., Inc., 
tte (USA)). $376. Contract EX-76-C-01-1811. 162p. Dep. NTIS, 
PC AO8, AOl. 

a ee 
scribed. ) 


36741 (FE—1811-20, pp 147-153) Environmental engineering. 
Brelsford, D.L. 1976. 

In MHD power generation research, development, and engi- 
neering. Quarterly progress report, April—June 1976. 

The design, construction, and operation of the CDIF must 
adhere strictly to existing federal, state, and local air and water 
quality and solid waste dis regulations. Current preconstruction 
baseline characteristics of the IF site and vicinity are being 
established for air and water quality, meteorology, vegetation, soils, 
and the socioeconomic base of Butte, Montana. Site and community 
environmental monitoring for air quality and the meteorologi 
aspects of the site vicinity will be initiated by September 1976. In- 
plant environmental monitoring for air quality, noise safety, stack 
gas emission, and solid/liquid waste treatment and disposal is in the 
planning stage. Evaluations and recommendations are being pro- 
vided to the CDIF A and E contractors and ERDA project manage- 
ment as deemed necessary. Testing and anlyses of water and air 
samples are being carried out as required to serve the overall 
monitoring program. 


36742 (TID—28718) MHD power generation: research, develop- 
ment, and engineering. Quarterly progress report, October 1—Decem- 
ber 31, 1976. (Montana Energy and MHD Research and Develop- 
ment Inst., Inc., Butte (USA)). Dec 1976. Contract EF-77-C-01-2524. 
130p. Dep. NTIS, PC A07/MF AO1. 

Separate abstrac.s were prepared for the 12 tasks reported. 
(WHK) 


36743 (TID—28718, pp 93-100) Cycle analysis and control. Task 
H3. Dec 1976. 

In MHD spend generation: research, development, and 4 
neering. Quarterly progress report, October 1—December 31, 1976. 

Combined-cycle MHD steam power systems are being mod- 
eled by digital computer simulation. Methods of providin cient 
control of such systems are being investigated in insure le modes 
of response and to obtain coordinated control of many interdepen- 
dent subsystems. During the past quarter, boiler feedwater control 
and superheat steam attemperation were studied; these control loops 
will be incorporated in previously developed models. For combus- 
tion modeling, two computer programs were extended: the chemical 
equilibrium program was y debugged, and a pulverized coal 
combustor simulator was brought to 80 percent completion. For the 
MHD channel model, the effect of a varying loading parameter was 
studied by use of computer simulation; the simulation results indicat- 
ed that the loading parameter can be used as a controllable input to 
the system. Preliminary work was done to design the area variation 
of the channel on the basis of a predetermined Hall voltage distribu- 
tion to minimize arcing. 


36744 Generation of a secondary shock wave during retardation 
of a supersonic stream in a field. Popel, O.S.; Sinkevich, 
O.A.; Shevchenko, A.L. Izv. Akad. Nauk SSSR, Mekh. Zhidk. Gaza; 
No. 3, 169-170(May 1978). (In Russian). 

High-enthalpy plasma streams can be produced by interaction 
of shock waves with magnetic fields. In order to accomplish this in 
an MHD-machine, it is necessary to first estimate the time and the 
distance within which the primary stream remains uniform. Calcula- 
tions on the basis of theoretical formulas derived in an earlier study 
are compared with experimental data obtained by other authors. 
While the time and the location at which a secondary shock wave is 
generated are both functions of the magnetic induction, the discrep- 
ancy between calculations and experiment is much wider with 
respect to time, evidently because the relative velocity at the point 
of origin of a shock wave is zero. An overall agreement within 50% 
is found to be sufficient for design purposes. 


36745 Problem of the effectiveness of semi peak-load 

ydrodynamic powerplants. Biryukova, T.M.; Iglova, L.V.; 
Levental’, G.B. Monastyrskaya, A.R.; re V.S.; Khokhlov, 
L.K. Izv. Akad. Nauk SSSR, Energ. Transp.; 6: 43-48(Nov 1977). (In 
Russian). 

A study is made of the effectiveness of 
magnetohydrodynamic electric powerplants burning natural gas and 
using preheated air or oxygen-enriched air as the oxidizer. Regenera- 
tive heat exchangers with spherical packing are suggested for pre- 
heating the air. Stepwise regulation of the load on the MHD power 
unit is assumed. The economic viability of such a system is analyzed 
in two —_— operating modes: the MHD unit is disconnected or 
cut back to minimal power as the load on the power grid is reduced. 
The most effective system is found to be that of heating the air to 
2100°K by means of the combustion products leaving the MHD 
generator. An MHD unit which is shut down completely as the load 
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on the grid reduces can achieve an efficien ay of 33 geese a Se 
cost of the equipment required is reduced by mass production, MHD 
powerplants should become economically competitive with other 
peak-load coverage technologies. 


36746 Preliminary experimental results from the MHD-staus- 
trahlrohr. Radebold, R.D. (Technische Universitaet, Berlin, Ger- 
many). pp V.3.1-V.3.7 of = ge ts of 
ee. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 

From 15. symposium on the a aspects of 
magnetohydrodynamics; Philadelphia, PA, A (24 May 1976). 

A ram jet t liquid metal MHD-system, which went into 
operation late in 1974, is the object of a detailed experimental 
investigation. The aim of this is to study start-up and shut-down 
procedures, to measure the overall efficiency and to determine the 
range of parameters for stable operation. After the thermal and fluid- 
dynamic design was tested suppressing nozzle expansion by cover 
gas pressure, most of the work was dedicated to determining optimal 
conditions for hollow core jet operation in order to generate pres- 
sure at MHD-converter’s entrance mainly by shock. In a second 
series of experiments the cover gas was removed and methods for 
effective ignition of two-phase nozzles with subsequent increase in 
fluid circulation to full power were developed. 


36747 Design of 50 MW closed cycle MHD blowdown experi- 
ment. Marston, C.H. (General Electric Co., “% of Prussia, PA); 
Cook, C.S.; Zauderer, B.; Tate, E.; Hagford, D.; Hay, R.D. pp 
VI.2.1-V1.2.9 of Engi ing aspects of magnetohydrodynamics. 
Zauderer, B. (ed.). University, MS; Univ. of Mississippi (1976). 
From 15. symposium on the ——— aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 
The major components of an experimental facility for short 
duration, steady-state (blowdown) testing of a closed cycle, non- 
equilibrium MHD generator have been designed. The facility is 
rated at 50 MW (thermal) and will deliver 48 sec cesium seeded 
— for approximately 1 minute. Stagnation conditions are 
°K, 10 atmospheres. Hot wall operation in the blowdown mode 

is achieved by —— the ceramic lined part of the flow system 
to approximately 1200 K with electrically heated argon. The blow- 
down facility is a scale-up of approximately a factor of 5 in the 
thermal power from the ONR/GE shock tunnel channel and is 
sufficiently large to provide a decisive test of generator performance. 


36748 All-round technical and economic investigations of open- 
cycle industrial MHD generator channels and superconducting magnet 
systems. a L.S.; Pshenichnov, N.N. (Siberian Power Inst., 
Irkutsk, USSR). pp LP.2.1-LP.2.5 of Engineering aspects of 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 

From 15. symposium on the engi 
tohydrody ics; Philadelphia, PA, 


eering aspects of 
SA (24 May 1976). 

Some systematic problems and results of industrial MHD 
a (MHDG) investigations are considered with the help of an 





HD power plant (MHDPP) mathematical model (MM). The 
model describes in detail both high temperature part (HTP—com- 
bustion chamber, nozzle, MHDG, superconducting magnet system 
(SCMS), invertor, diffuser, oxygen preheater compressor, and 
oxygen plant) and low potential part (LPP—steam generator, steam 
turbine, etc.). 


36749 Summary of the ECAS performance and cost results for 
MHD systems. Seikel, G.R.; Sovie, R.J.; Burns, R.K.; Barna, G.J.; 
Burkhart, J.A.; Nainiger, J.J.; Smith, JM. (NASA Lewis Research 
Center, Cleveland, OF). be tai ger of Engineering aspects of 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 
From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 
The interagency-funded, NASA-coordinated Energy Conver- 
sion Alternatives Study (ECAS) has studied the potential of various 
advanced power plant concepts using coal and coal-derived fuel. 
Principle studies were conducted through prime contracts with the 
General Electric Company and the Westinghouse Electric Corpora- 
tion. The results indicate that open-cycle coal-fired direct-preheat 
MHD systems have potentially one of the highest coal-pile-to-bus- 
bar efficiencies and also one of the lowest costs of electricity (COE) 
of the systems studied. Closed-cycle MHD systems may have the 
tential to approach the efficiency and COE of open-cycle MHD. 
1200 to 1500 F liquid-metal MHD systems studied do not 
appear to have the —— of exceeding the efficiency or compet- 
ing with the COE of advanced steam plants. 


36750 System studies of coal fired-closed cycle MHD for central 
station power plants. Zauderer, B. (General Electric Company, Phila- 
delphia, PA). pp III.5.1-II1.5.15 of Engineering aspects of 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 
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From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

A discussion of the closed cycle MHD results obtained in a 
recent study of various advanced energy conversion (ECAS) power 
systems is presented. The study was part of the first phase of this 
ECAS study. Since this was the first opportunity to evaluate the 
coal fired closed cycle MHD system, a number of iterations were 
required to partially optimize the system. The present paper deals 
with the latter part of the study in which the direct coal fired, MHD 
topping-steam bottoming cycle was established as the current choice 
for central station power generation. The emphasis of the paper is on 
the background assumptions and the conclusions that can be drawn 
from the closed cycle MHD analysis. The author concludes that 
closed cycle MHD has efficiencies comparable to that of open cycle 
MHD and that both systems are considerably more efficient than the 
other system studies in Phase 1 of GE ECAS. Its cost will possibly 
be slightly higher than that of the open cycle MHD system. Also, 
with reasonable fuel escalation assumptions, both systems can pro- 
duce lower cost electricity than conventional steam power plants. 
Suggestions for further work in closed cycle MHD components and 
systems is made. 


36751 ECAS MHD system studies. Hoover, D.Q.; Lin. 
T.E.; Tsu, T.C.; Young, W.E. (Westinghouse Research Labs., Pitts- 
burgh, PA). pp _ III.6.1-III.6.3 of Engineering aspects of 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

Under the Energy Conversion Alternatives Study (ECAS), 
performed for the NASA Lewis Research Center, the National 
Science Foundation, the Energy Research and Development Admin- 
istration, and the Office of Management and Budget, Westinghouse 
considered three basic MHD systems: open cycle, closed cycle non- 
equilibrium and liquid metal. The object of the study was to develop 
a data base to facilitate decision making in the areas of energy 
research and technology and to provide an estimate of the develop- 
ment and operating costs and the probability of success of each 
concept resulting in a commercially viable power plant. Results are 
presented. 


36752 Liquid-metal MHD coupled to coal-fired fluidized-bed 
combustors. Brunsvold, A.R.; Pierson, E.S. (Argonne National Lab., 
IL). pp III.8.1-I11.8.8 of Engineering aspects of 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

A continuing study of the two-phase liquid-metal MHD 
(LMMHD) comcept coupled to a coal-fired fluidized-bed combustor 
was prompted by the results and conclusions of the Energy Conver- 
sion Alternatives Study, Phase I. The LMMHD concept is briefly 
described, and the results obtained to date both in the ECAS and the 
ANL follow-up studies are summarized. Emphasis is placed on the 
more-recent results not included in the ECAS Phase I study; they 
are presented and discussed in detail. Based on these latest findings 
the economics of LMMHD systems are reconsidered. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 36799 


36753 (FE—2015-19) Development program for MHD power 
generation. Volume II. Disk generator performance. Final report, 1 
July 1975—31 December 1976. Klepeis, J.E.; Hruby, V. (Avco- 
Everett Research Lab., Inc., Everett, MA (USA)). Nov 1977. Con- 
tract EX-76-C-01-2015. 118p. Dep. NTIS, PC A06/MF AO1. 

The highlight of the work described was the achievement 
with a disk type open-cycle MHD duct of a 15% conversion of 
plasma thermal power to electricity at an estimated isentropic effi- 
ciency of = 55%. The corresponding electrical output was 11.2 MW 
at an applied magnetic field strength of 4.5 Tesla. A coal-derived 
plasma was simulated by heating an appropriate mixture of molecu- 
lar gases in a large shock tube facility. The achievement is consid- 
ered strong evidence that projected efficiencies for commercial size, 
coal-fired, open-cycle MHD plants can be achieved. It also supports 
the disk concept as an attractive, simpler design alternative to other 
(linear) MHD duct configurations. To date, disk performance repre- 
sents the highest attained in any open-cycle, MHD channel experi- 
ment. 


36754 (FE—2246-6) Testing and evaluation of MHD materials 
and substructures. Quarterly technical progress report, October, No- 
vember, December 1977. Murphree, D.L.; Bell, C.J.; Cain, R.W.; 
Malloy, T.B.; Nail, J.B.; Powe, R.E.; Shepard, W.S.; Wehr, A.G. 
(Mississippi State Univ., Mississippi State (USA). Energy Research 
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Center). Jan 1978. Contract EX-76-C-01-2246. 120p. Dep. NTIS, PC 
A06/MF AO1. 

Pye State University’s MHD Research Group has con- 
structed a Test Stand that can simulate the environment in any of the 
various substructures of the coal-fired baseline MHD power plant. 
The Test Stand has been successfully operated with air heating 
under total computer control and is now undergoing a program of 
shakedown testing. After this preliminary testing has been complet- 
ed, the Test Stand will be utilized to simulate the -seed 
stream and gas-side temperature conditions that will be present in the 
baseline plant’s radiant boiler. Several thermal models have been 
developed in order to predict the thermal ‘ormance of the Test 
Stand and the boiler test sections. A preliminary design has been 
completed of a radiant boiler simulation system which includes a 
radiant boiler test section and the necessary auxiliary components to 
produce steam at the proper temperature and pressure for proper 
simulation of the water-side thermal conditions and boiler tube metal 
temperatures. A comprehensive safety study is being conducted and 
a fault tolerance ysis of the direct shutdown system has been 
completed. Several instrumentation systems are being developed for 
measuring the gas stream temperature, slag surface temperature and 
gaseous species concentration at various locations in the Test Stand. 


36755 Experimental investigation of cold wall type generating 
channel by using 1 MW class MHD generator. II. Kusaka, Y.; 
Masuda, T.; Ikeda, S.; Honda, T. Denki Shikensho Iho; 41: No. 12, 
962-974(1977). (In Japanese). 

An experimental study has been made on a 1 MW class MHD 
generator, ETL Mark II, in order to establish methods for measuring 
the pressure, potential distribution, Hall voltage, and current distri- 
butions along the directions of — field and combustion gas 
flow, etc. Satisfactory results have obtained for all the param- 
eters as follows: (1) the pressure distribution in the MHD channel is 
easily measured with pressure gauges; (2) water-cooled platinum 
rods will pick up the potential between the electrodes without 
obstructing the combustion flow; (3) Hall voltages are obtained 
by measuring the voltages of both anode and cathode to the ground; 
(4) the current distribution on the electrode is controlled by chang- 
ing the surface temperature of electrode; this method is effective for 
the anode, but not for the cathode. The side wall of the channel 
endures satisfactorily, but the electrode wall on the cathode side is 
deteriorated by arc spots gathered on the downstream edge due to 
the Hall effect and combustion gas flow. 


36756 Influence of wall-jet gas injection on liquid-metal MHD 
generator performance. Fabris, G.; Cole, R.L.; Hantman, R.G.; Pier- 
son, E.S. (Argonne National Lab., IL). pp V.4.1-V.4.6 of Engineer- 
ing aspects of magnetohydrodynamics. Zauderer, B. (ed.). Universi- 
ty, MS; Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

A new diverging-channel liquid-metal MHD generator with 
gas injection along the insulating walls was built and placed in 
operation in late 1974. This generator yielded nearly-constant liquid 
velocity along the channel for near-design conditions, as desired for 
best performance. The expected significant improvement in perform- 
ance of this generator over the previous constant-area-channel gen- 
erator was not obtained. Experiments were made to determine why, 
including tests to evaluate the effectiveness of the gas injection. 
These experiments demonstrated that the generator peerformance 
improved slightly as the amount of gas injected was decreased, and 
that the injected gas was not forming the desired pure-gas wall layer. 
Companion air-water tests indicated that this was to be expected, 
and a one-dimensional computer model indicated that performance 
should be better without the partial flow obstruction of the gas 
injection ports. The gas injection ports were removed, and substan- 
tial improvement was obtained in generator performance—by far the 
best to date. 


36757 Closed cycle MHD power generation experiments using a 
helium-cesium working fluid in the NASA Lewis facility. Sovie, R.J. 
(NASA Lewis Research Center, Cleveland, OH). pp VI.1.1-VI.1.6 
of Engineering aspects of magnetohydrodynamics. Zauderer, B. 
(ed.). University, MS; Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

Since the last EAM Symposium, the MHD channel, which 
was previously operated for over 500 hours of thermal operation, ten 
thermal cycles, and 200 cesium injection tests, was removed from the 
facility and redesigned. The cross sectional dimensions of the chan- 
nel were reduced to 5 by 16.5 cm to allow operation over a variety 
of conditions. The redesigned channel has been operated for well 
over 300 hours, 10 thermal cycles, and 150 cesium injection tests 
with no problems. Experiments have been run at temperatures of 
1900 to 2100 K and Mach numbers from 0.3 to 0.55 in argon and 0.2 
in helium. The ability to run over a variety of conditions coupled 
with improvements in Hall voltage isolation and seed vaporization 
techniques have increased our understanding of the generator phe- 
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nomena and have resulted in significant improvements in perform- 
ance. The best results to date have been obtained in the helium tests. 
Typical values obtained with helium are Faraday open circuit volt- 
age V/sub FOC/ = 141 V (92% of uBh) at B = 1.7 T, power 
outputs of 2.2 kW for tests with 28 electrodes and 2.1 kW for tests 
with 17 electrodes. Power densities of 0.6 MW/m* and Hall fields of 
~ 1100 V/m were obtained in the tests v"-4 17 electrodes. These 
results represent a factor of ~ 18 improvement in power density 
over the previously reported results. However, the V-I curves and 
current distribution data indicate that while near ideal equilibrium 
performance is obtained under some conditions, no non-equilibrium 
power has been generated to date. 


36758 Se qoew genie neta Wh 2 lap Gs 
channel: verification of disk scaling laws. Klepeis, J.; Hruby, 
(Avco Everett Research Lab., Inc., Everett, MA). pp V13.1- V1. x 6 
eering = ts of magnetohydrodynamics. Zauderer, B. 
oeee Fi S; Univ. of ississippi (1976) 
From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 
Experiments in progress with a large shock tube disk using 
alternately, noble gases and molecular gases as the channel working 
fluid are described. In argon, shock heated to 4000°K, the maximum 
power generated with pure radial flow was 11.6 megawatts at 16.6% 
enthalpy extraction for a magnetic field of only one Tesla; the 
corresponding isentropic efficiency for the channel was approxi- 
mately 40% as determined with aid of total-pressure probes. The 
aforementioned result, which can be applied to both open and closed 
cycle application of the disk, represents at least a factor of two 
improvement in performance compared to earlier small-scale disk 
experiments. Molecular gas experiments have also been initiated 
using pure nitrogen and mixtures of nitrogen and carbon dioxide at 
flow conditions appropriate to an open cycle disk. To date, an 
effective Hall parameter of 4.5 has been achieved; peak poutput 
power has been about 2.3 MW corresponding to 5.5% enthalpy 
extraction. 


36759 Enthalpy extraction experiments at various stagnation 
temperatures in a shock tunnel MHD generator. Blom, J.H.; Veef- 
kind, A.; Rietjens, L.H.T. (Eindhoven Univ. of Tech., Netherlands). 
VI-5.1-VI-5.7 of Engineering “st of magnetohydrodynamics. 
uderer, B. (ed.). University, Univ. of Mississippi (1976). 
From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 
Enthalpy extraction has been measured in a flush electrode 
channel at stagnation temperatures around 2200 K. In this channel, 
at the given stagnation temperature and at 3500 K, the flow choked 
at an enthalpy extraction of 10 and 13% respectively. The choking 
effect could be detected from the time dependent behaviour of the 
current and from the shape of the current distribution along the 
generator. The difference in enthalpy extraction between 3500 and 
2200 K was mainly caused by the inlet relaxation length. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


REFER ALSO TO CITATION(S) 35687, 36748, 37111, 37118, 
37119, 37122 


36760 (ANL—77-21, p pp 1-7) Combustion and characterization of 
coal. Sarofim, A.F. (Massachusetts Inst. of Tech., Cambridge). 1977. 

From Conference on high temperature sciences related to 
open-cycle coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


In the early stages of development of MHD as a viable option 
for energy conversion, emphasis had been properly placed on the 
novel and untried aspects of the MHD process. Combustors initially 
were therefore little more than plasma generators constructed for 
the sole purpose of testing channel performance. With the feasibility 
of MHD power generation demonstrated emphasis has shifted in the 
U.S. to the design of practical systems fired with coal. Research 
programs on coal-fired MHD systems can be categorized into those 
in which the combustor is used to generate an ash-laden plasma to 
test channels or component parts such as those at AVCO, MIT, and 
UTSI, and those directed at the development of design criteria for 
combustors to be incorporated into pilot and prototype MHD plants, 
most notably at BCURA, PERC, and the Krzhizhnavosky Power 
Institute. Some of the fundamentals governing the performance of 
coal-fired combustors for MHD power production and some of the 
problems anticipated in the design and operation of lage-scale units 
are discussed. 31 References. 


36761 (ANL—77-21, pe. 14-18) Status of MHD materials. 
amen S.J. (National Bureau of Standards, Washington, DC). 
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From Conference on high temperature sciences related to 
i coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


MHD generator materials problems are briefly discussed and 
a summary of some test results on various materials under real MHD 
conditions is presented in tabular form. Specific materials used in 
MHD electrodes, insulators, preheaters, and combustors are listed 
with pertinant data. (WHK) 


36762 (ANL—77-21, pp 19-24) Microstructure of pulverized 
coal flames by direct, molceular beam mass spectrometry. Milne, T.A.; 
Beachey, J.E. (Midwest Research Inst., Kansas City, MO). 1977. 

From Conference on high temperature sciences related to 
coe coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


The complex nature of coal, the complicated fluid mechanics 
of actual combustors and the high temperatures involved in o 
cycle, coal-fired MHD systems present a unique challenge to both 
combustion and high temperature scientist. It is almost essential to 
simplify such systems to permit interpretation of basic chemical 
processes. One approach involves (1) keeping the realism of pulver- 
ized coal combustion by burning the coal at one-atmosphere pressure 
or higher in premixed, laminar, aerodynamically simple, flat flames; 
and (2) sampling and detecting gaseous species through such flames 
by direct, free-Kt, modulated, molecular beam mass spectrometry. 
Experience with this approach is described. 


36763 (ANL—77-21, pp 25-30) Combustion diagnostics. Hill, 
R.A. (Sandia Labs., Albuquerque, NM). 1977. 

From Conference on high temperature sciences related to 
Need coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


One objective of Sandia Laboratories’ Combustion Program 
is a continuing review of the applicability of state-of-the-art diagnos- 
tics to the characterization of the flow exiting high pressure combus- 
tors fired by coal or coal-derived fuels. Efficient and reliable oper- 
ation of open-cycle, direct fired gas turbines or MHD channels will 
place constraints on the average values of pressure, gas temperature 
and velocity, particulate loading density and particle size distribution 
at the combustor exit. Constraints also arise due to requirements that 
combustion-generated pollutants (CO, NO, NO:) be minimized. Ap- 
plication of conventional diagnostic techniques, e.g., physical probes, 
for thermometry, velocimetry, and gas sample analysis will be se- 
verely limitd by the combustor exhaust environment. Laser diagnos- 
tic techniques, on the other hand, offer the possibility of in situ, non- 
intrusive, spatially resolved measurements. These techniques (Dopp- 
ler velocimetry, Mie scattering, Raman and fluorescence spectros- 
copy) have been successfully applied to relatively clean combustion 
gases; however, interference from background luminescence, stimu- 
lated fluorescence, and scattering from particles can affect, to vary- 
ing degree, the application of laser techniques to “dirty” flow 
environments. The merits of several diagnostic systems for detection 
of species concentrations, gas temperature, and gas velocity are 
discussed. Specific laser techniques include: (1) Pulsed Spontaneous 
Raman Scattering (PSRS); (2) Coherent Anti-Stokes Raman Scatter- 
ing (CARS); (3) Stimulated Anti-Stokes Raman Scattering (SARS); 
(4) Resonance Fluorescence (RF) for species concentration and 
temperature; and (5) Virtual Fringe Laser Velocimetry (VFLV) for 
velocity, turbulence, and particle size. 


36764 (ANL—77-21, pp 54-59) Thermochemical effects in the 
determination of electrical conductivity in coal-fired MHD plasmas. 
Lu, C.L.; Helgeson, N.L.; Farber, M.; Cutting, J.C. (STD Research 
Corp., Arcadia, CA). 1977. 

From Conference on high temperature sciences related to 
ere coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


Realistic modeling and design of MHD power generators is 
dependent upon an accurate determination of the electrical conduc- 
tivity of the flowing plasma. As is known, the power density of the 
generator is directly proportional to the conductivity, and the flow 
variables, temperature, pressure and velocity, are indirectly affected 
through Lorentz forces and Joule dissipation. Since accurate experi- 
mental techniques to measure electrical conductivity in high-tem- 
perature seeded, slag laden, combustion gases have yet to be devel- 
oped, it is important that careful thermochemical calculations be 
made in order to minimize experimental problems related to poor 
estimates of conductivity. Calculation of the equilibrium electron 
concentration of the high temperature plasma is discussed. Calcula- 
tions for Montana Rosebud coal containing 10.39% ash dried to 2% 
moisture and burned with 95% stoichiometric air are discussed. The 
combustion products are seeded with 1% by weight of potassium in 
the form of K2COs. (WHK) 
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(ANL—77-21, pp 107-112) Materials engineering and 
design for coal-fired MHD power generators. Raring, L.M. (Ener, 
Research and Development Administration, Washington, DC). 1977. 

From Conference on high temperature sciences related to 
+ Ne coal fired MHD systems; Argonne, IL, USA (4 Apr 


In considering materials for MHD power, two related obser- 
vations become obvious: First, materials are crucial to commercial 
success; and second, material stresses, particularly in the generator, 
are unique. It should be noted also that the MHD “electromagnetic 
turbine” has no direct precursor in established power conversion 
technology. MHD power generation is based on the direct conver- 
sion of heat to electrical energy by expanding a heated, electrically 
conducting fluid through a magnetic field. Thus, the essential differ- 
ence between an MHD generator and a conventional turbine-driven 

enerator is that in the MHD generator the rotor is replaced by a 

igh velocity, ionized working fluid. The nature of the chemical, 
thermal, and electromagnetic stresses which prevail at various criti- 
cal surface and subsurface regions of the generator interior walls are 
considered from the viewpoint of the Materials Engineer. Clean fuel, 
hot ceramic, electrode tests conducted in the USSR U-02 test facility 
are described. (WHK) 


(ANL—77-21, pp 114-120) Progress in the testing of 
refractories for directly-fired MHD air heater service, II. Fenster- 
macher, J.E. Jr; White, L.R.; Smyth, R.R. (FluiDyne Engineering 
Corp., Minneapolis, MN). 1977. 

From Conference on high temperature sciences related to 
open-cycle coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


Previous test work on commercially available refractories 
demonstrated that magnesia-chrome and spinel-bonded magnesia 
bricks have superior corrosion resistance to the harsh environments 
that are expected to exist in directly-fired MHD air heaters. Howev- 
er, commercially available magnesia-chrome materials withstand nei- 
ther the alternating oxidizing-reducing atmospheric conditions nor 
the thermal fluctuations that will occur in an actual MHD air heater 
system. Accordingly, the work described has focused on develop- 
mental refractories that are based on the MgO-AlOs system. Simula- 
tive corrosion tests on such materials suggested that magnesium 
aluminate spinel is better suited for MHD air heater use than is 
magnesia, and subsequent SEM/EDX observations of corroded 
specimens confirmed this. These results are being used to guide the 
refractory development program toward improved spinel-based 
products. 


36767 (ANL—77-21, pp 121-125) Refractory ceramic-to-metal 
graded structure. Elbert, R.J.; Butcher, A.D.; Dufala, R.J.; Bacon, R. 
(Union Carbide Corp., Parma, OH). 1977. 

From Conference on high temperature sciences related to 
on coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


Carbon Products Division of Union Carbide Corporation has 
been developing a graded ceramic-to-metal structure for application 
primarily as a high pressure turbine abradable seal for aircraft 
turbine engines. Properties of the structure appear promising for its 
use in MHD channel linings. The present standard structure utilizes 
an all-ceramic top layer made of yttria- or calcia-stabilized zirconia 
containing roughly 40% porosity. Below this is a graded region 
consisting of several layers in which a refractory metal, usually 
nickel-chrome, is added to the ceramics in progressively higher 
concentrations. The bottom layer of this porous, graded region is 
essentially all metal. The metal side is then brazed to a metal 
substrate, which is a nickel- or cobalt-based alloy. The process for 
making this structure are outlined, and performance tests are dis- 
cussed. (WHK) 


36768 (ANL—77-21, pp 126-130) Fusion-cast materials for 
MHD applications. McNally, R.N.; Manfredo, L.J.; Bardham, P. 
(Corning Glass Works, Corning, NY). 1977. 

From Conference on high temperature sciences related to 
won coal fired MHD systems; Argonne, IL, USA (4 Apr 


To successfully solve the materials problem for the MHD, 
materials scientists must develop the appropriate microstructure for 
the desired properties. The microstructures developed from the 
fusion casting of a few refractory materials that appear suited for the 
MHD system are discussed. Basic to the fusion-casting process is the 
occurrence of inert grains (as a result of reaction between the 
components in the molten state). The structure is an interlocking 
network of crystals which gives the bodies strength that does not 
deteriorate catastrophically at elevated temperatures, high abrasion 
resistance and oe resistance to corrosion by slag. In particular the 
dense material a high resistance to penetration by slag--a primary 
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mode of degeneration of insulators and electrodes in the MHD 
channel. 


36769 (ANL—77-21, pp 131-134) Transport properties in the 
spinel electrode module. Bowen, H.K. (Massachusetts Institute of 
Tech., Cambridge, MA). 1977. 

From Conference on high temperature sciences related to 
one coal fired MHD systems; Argonne, IL, USA (4 Apr 


Based on the desirable and the required properties of materi- 
als for MHD electrodes, insulators and current-leadouts, the spinel 
electrode module was conceived for use in coal-fired MHD a 
ators. The module consists of an electrode based on FeAlO,-FesO, 
that may contain other dopants, e.g., CrzO; or MgO; aluminum 
oxide as the insulator although MgO or MgAlO, may also be used; 
and the current leadout--an iron based material, e.g., stainless steel. 
The important physical property data of this module are being 
measured and are reported briefly. 


36770 (ANL—77-21, pp 135-141) Advances in lanthanum 
mite MHD electrode devel it. Broadman, F.J. (General Refrac- 


ljopmen’ 
tories Company, Bala~Cynwyd, PA); Morgan, P.E.D. 1977. 

From Conference on high temperature sciences related to 
_— coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


A ceramic manufacturing process is described which is scaled 
for the production of commercial quantities of MHD electrode parts 
from lanthanum chromite or other suitable material. The process 
incorporates various closely controlled processing steps to ensure 
the preparation of high density electrodes with homogeneous and 
reproducible properties. A microscopic study demonstrated the mi- 
crostructure of material at different stages in the p tion process. 
A comparison of the electrical and thermal expansion a of 
doped compositions showed that magnesium doped lanthanum chro- 
mite is superior to strontium doped material. Quantitative x-ray 
diffraction measurements proved the hypothesis that strontium is 
replacing lanthanum in the A site and magnesium is replacing 
chromium in the B site of the perovskite lattice. No second phases 
were recorded in the matrix of the doped formulations. 


36771 (ANL—77-21, pp 202-207) Electrical conductivity of a 
Montana coal ash. Pollina, R; Larsen, R. (Montana State Univ., 
Bozeman). 1977. 
From Conference on high temperature sciences related to 
tm coal fired MHD systems; Argonne, IL, USA (4 Apr 
77). 


In this report we present preliminary electrical conductivity 
studies of a typical Montana ash (as obtained from the power 
plant) with and without the additions of potassium seed, iron oxide, 
and alumina. The addition of alumina did not significantly lower the 
electrical conductivity at high temperature. This result may prove to 
be important for electrode replenishment if a more favorable chemi- 
cal environment at the electrode-slag interface is ever necessary. The 
conductivity of Rosebud ash was found to be only weakly dependent 
upon oxygen partial pressure. Graded samples of bottom ash with 
additions of KeCOs were studied to determine the effect of = 
sium seed addition on the conductivity of Montana coal ash. 4 
additions (up to 30%) of KeCOs produce only small changes in 
electrical conductivity at high temperatures but important and sub- 
stantial changes at temperatures below approximately 1550°K. 


36772 (ANL—77-21, pp 208-213) Some thermionic emission 
properties of synthetic coal slag. Anderson, J.; Lapeyre, G.J.; Smith, 
R.J.; Wilson, M. (Montana State Univ., Bozeman). 1977. 

From Conference on high temperature sciences related to 
open-cycle coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


The thermionic emission properties of the electrodes in an 
MHD generator are of vital importance in determining the operating 
characteristics of the channel. If sufficient thermionic emission cur- 
rent is not available from the cathode, large voltages develop near 
the surface and arcing occurs which leads to electrode erosion and 
loss of efficiency. For slag-covered electrodes it is the thermionic 
properties of the slag layer that are relevant. Different design 
concepts to deal with the arcing problem include accepting arcs as 
inevitable or finding operating conditions where there is sufficient 
thermionic emission. We have, therefore, initiated an experimental 
program to investigate the thermionic properties of coal slag. The 
experimental method we elected to pursue, in the initial phases of the 
project, was to measure the emission from the heated slag into 
vacuum. Since the work function of any surface is largely deter- 
mined by the atoms on the surface, we have included in our desi 
an Auger electron spectrometer to identify the surface atoms in 
order to correlate our results with surface composition. We also 
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included a mass spectrometer to identify tion and desorption 

products. In this paper we give a description of the experimental 

apparatus and procedure some of the results we have obtained 

~ to this ee The results relate more to the emission of positive 
heated slag than to electron emission. 


36773 (CONF-781009—1) Results of tests and studies of Ameri- 
can materials in the channel of the MHD facility U-02 (Phase IID. 
Burenkov, D.K.; Borodina, T.I.; Vysotsk r. D.A.; Zalkind, V.L,; 
Kirillov, V.V.; Romanov, ALL; Telegin, af Strekalov, N.V. (De- 

ent of Ener, (USA). Div. of 


Washin 
agnetohydrodynamics) Oct maegee, DC Dep. NTIS, PC A03/MF 
A 


From 4. US-USSR colloquium on MHD electric power gen- 
eration; Washington, DC, USA (5 Oct 1978). 

In accordance with the US—USSR Cooperative Program in 
MHD joint US—USSR tests were conducted in May 1978 at the U- 
02 facility of an MHD pad section consisting of U.S.-built 
electrode blocks and USSR-built insulating walls. The main purpose 
of the experiment was to conduct continuous 100-hour duration tests 
of materials and structures of electrode blocks; in icular, to study 
the behavior of ceramic electrodes and insulators in —— condi- 
tions of an MHD generator, the electro-physical and thermal charac- 
teristics of the working section as a whole and electrodes in particu- 
lar, and to analyze the change in the phase composition and structure 
of materials during the test. The main thrust of the experiment was a 
study of electrode material behavior. Six varieties of electrodes 
based on doped lanthanum chromite were tested and investigated. 
The electrodes were made of fine hot-pressed mass (the 
porosity of the ceramic was 2 to 30h The | Latenabestondie insulators 
were made of magnesial and magnesial-spinel ceramic also manufac- 
tured by the hot pressing method. Results are presented and dis- 
cussed. 


36774 (FE—1811-20, » pp 22-32) Corrosion studies of MHD pre- 
heater materials. Callister, W.D. 1976. 

In MHD power generation research, development, and engi- 

aise, a progress report, April—June 1976. 

primary objective of this task is to characterize the 
behavior Ln tential MHD preheater materials under the following 
conditions: b in gaseous atmospheres simulating the MHD pre- 
heater environment, (b) at elevated temperatures A 3100° F (1700° 
C), (c) for exposure periods up to 500 hours, and (d) while being 
exposed to a slag that contains potassum. A second objective is to 
determine the feasibility of conducting high temperature mechanical 
tests in conjunction with the corrosion tests. If such testing is 
determined to be feasible, a proposal will be prepared and submitted 
to ERDA outlining the tests to be conducted and the equipment 
required. 
36775 (FE—1811-20, pp ae Slag flow and NO/sub x/ kinet- 
ics. Townes, J.; Reihman, F197 

In MHD power ithe research, development, and engi- 
neering. Quarterly progress report, April—June 1976. 

The objective of this work is to determine the operational 
characteristics of a packed bed regenerative heat exchanger utilizing 
coal for open cycle MHD combustion. There is considerable infor- 
mation on the  yayeey of regenerative heat exchangers at tempera- 
tures up to 4200° F, but all experience to date has u clean fuels 
such as natural gas. ’ Therefore, the effects of coal slag, ash, and seed 
on the performance of regenerative packed bed heat exchangers will 
be studied. Anticipated effects inlude the deposition of coal slag on 
the heat exchanger surfaces, the per hn transport of the molten 
slag along the surface, the obstruction of the passage by the coal 
slag, the chemical interaction of the slag with the heat exchanger 
material, and changes in the friction and heat transfer coefficients of 
the heat exchanger flow passages. An experimental facility, the 
Moderate Temperature Slag Flow Facility (MTSFF) will be build 
and operated to study these effects. 


36776 (FE—1811-20, pp 47-55) Slag-seed equilibria and separa- 
tion related to the MHD systems. Woodriff, R. 1976. 

In MHD ote generation research, development, and engi- 
neering. Quarterly progress report, April—June 1976. 

The main purpose of this work is to provide the physicoche- 
mical information required for the incorporation of a seed separation 
and recovery process in the MHD system. Therefore, the objectives 
of the work are as follows: (1) the experimental determination of the 
vapor pressure of potassium, seed compounds, and other elements 
and compounds over coal slag; and (2) the thermodynamic analysis 
of the equilibria in the vaporization and condensation sequences in 
the above systems under the MHD conditions of operation. Status of 
the project is described. 


36777 (FE—1811-20, pp 80-128) MHD systems instrumentation 
and data acquisition. Johnson, R.M. 1976. 

In MHD agp generation research, development, and engi- 
neering. Quarterly progress report, April—June 1976. 
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Research studies can be categorized into two general areas: 
(A) the study of the instrumentation, data acquisition, and analysis 
a necessary to real-time control current and planned 
M test facilities to provide maximum system integrity and data 
availability for any failure mechanisms; (B) the study of the instru- 
mentation, data acquisition, and control requirements necessary for a 
representative direct coal fired base load MHD steam power plant of 
4000 MW/sub t/ input. Area A calls for studying the necessary 
instrumentation, data acquisition, and control system requirements 
for experimental MHD test facilities from small, stand-alone MHD 
test generators up to and incl MHD steam engineering test 
facilities (ETF’s) or experimental pilot plants. Area B involves the 
study of a nonexperimental, reduced-to-practice, least 15 years away 
from actual operations. Progress to date is summarized. 


36778 (FE—1811-20, pp 129-134) Cycle analysis and control. 
Pierre, D. 1976. 

In MHD pee generation research, development, and engi- 
neering. Quarterly progress report, April—June 1976. 

The ultimate objectives of the MHD systems cycle analysis 
and control > geen are twofold: (1) to provide an accurate and 
reliable control system analysis of the behavior of a 4000-MW 
(thermal input) MHD and bottoming _— combination, and (2) to 
establish the most desirable control for a given MHD generator- 
bottoming plant configuration, taking into account the effects of 
measurement errors and input disturbances. In open cycle MHD 
systems, a bottoming plant is required to use the considerable quanti- 
ty of heat rejected when the working plasma conductivity drops to a 
level unusable for MHD generation. Many different cycles have 
been proposed, including steam or gas turbine driven electrical 
generators, closed cycle MHD, coal gasification Pare. hydrogen 
production, fertilizer production by Fipeee NO/sub x/ com- 
nae. or various combinations of cycles. Continued cycle analysis 

is necessary with regard to overall conversion, efficiency, reliability, 
fault detection schemes, —— system stability, cost trade-offs 
among operating modes, and pollution management. The steam 
turbine bottoming plant is s' more closely. 


36779 (FE—2248-18) Development, testing and evaluation of 
MHD materials and component Quarterly report, October 
1—December 31, 1977. Sadler, J.W.; Bein, J.; Black, D.L. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Advanced Energy 
Systems Div.). Mar 1978. Contract EX-76-C-01-2248. 198p. Dep. 
NTIS, PC A09/MF AO1. 

Work on the evaluation of MHD electrodes for both clean 
fuel and coal fired environments is rted. Electrochemical screen- 
ing tests in an eastern slag have continued and are summarized. The 
chemistry, mechanisms and kinetics of electrode/slag reactions have 
been evaluated. Important electrochemical reactions include: slag 
electrolysis, preferential transfer of aggressive ion species in the sla, 
to the cathodes and anodes, chemical reactions of electrodes wi 
slag and with the — of the electrolysis of the slag, and 
cavitation/erosion of the anodes. Materials development and detail 
design activities in support of the U-02 Proof Test Series is continu- 
ing. Fabrication and assembly has been completed for each of the 
three test assemblies for the Proof Test Series. Proof Test 1 
(WESTF Test 38) and Proof Test 2 (WESTF Test 39) were com- 
pleted in October and November, respectively. Post-test evaluation 
of these runs in continuing; facility and thermal analyses have been 
completed. Post-test material characterization is cntinuing, including 
efforts at National Bureau of Standards (NBS) and Battelle Pacific 
Northwest Laboratories (BNW). 


(FE—2248-19) Development, testing and evaluation of 
MHD materials and component designs. Quarterly report, January— 
March 31, 1978. Sadler, J.W.; Bein, J.; Black, D.L. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Advanced Energy Systems 
Div.). May 1978. Contract EX-76-C-01-2248. 159p. Dep. NTIS, PC 
A08/MF AO1. 

Efforts during the January through March 1978 quarter were 
directed towards the evaluation of MHD electrodes for both clean 
and coal fired environments. Electrochemical screening tests in 
simulated liquid slags have continued, and provide additional infor- 
mation on the chemistry, mechanisms, and kinetics of electrode/slag 
reactions. U-02 Proof Test 3 was completed in early January. A 
post-test evaluation was made and the results compared with those 
of the previous 2 — tests. Post-test materials characterization, 
including efforts at National Bureau of Standards (NBS) and Battelle 
Pacific Northwest Laboratories (BNW), was completed and pro- 
vided the basis for the selection of LaCrOs- based electrode materi- 
als with compliant Ni-mesh attachments for the U-02 Phase III 
electrode walls. Materials development and detail design activities in 
support of the U-02 Phase III module continued, and U-02 Phase III 
electrode sub-assemblies were prepared. 


36781 (FE—2248-20) Development, testing and evaluation of 
MHD materials and component designs. Quarterly report, April— 
June 30, 1978. Sadler, J.W ; Bein, J.; Black, D.L. (Westinghouse 
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Electric Corp., Pittsburgh, PA (USA). Advanced Energy Systems 
Div.). Aug 1978. Contract EX-76-C-01-2248. 86p. Dep. NTIS, PC 
A05/MF AO1. 

Efforts were directed towards the evaluation of MHD elec- 
trodes for both clean and coal fired environments. Electrochemical 
screening tests of electrode and interelectrode insulator materials has 
continued in simulated eastern and western liquid slags. A laboratory 
test rig is operational to investigate the arc damage experienced by 
cold wall anode materials. Preliminary tests have been run on copper 
(bare and plated) and Inconel. Results to date support continued use 
of this laboratory screening test to rank materials and fabrication 
techniques. WESTF modifications for slagging operation were com- 
pleted and a series of facility checkout runs using a dummy test 
section are in progress. Difficulties have been encountered in these 
runs requiring minor modification of the exit piping to preclude 
plugging due to slag buildup. The U-02 Phase III Module was 
assembled, delivered to the U.S.S.R. in April and tested in the U-02 
Facility in May. The duration of the U-02 Phase III Test was 132 
hours, 100 of which were under full MHD conditions. The electrode 
walls were returned to the U.S. and sectioned; post-test material 
characterization efforts have been initiated. While material degrada- 
tion was noted, the test was successful in that the electrode systems 
functioned for the duration of the test without loss of attachments. 


36782 (FE—2706-08) High pressure MHD coal combustors in- 
vestigation. Second quarterly technical progress report, May 15, 
1978—15 August 1978. Hardgrove, J.A. (TRW Defense and Space 
Systems Group, Redondo Beach, CA (USA)). 15 Aug 1978. Con- 
tract ET-78-C-01-2706. 5ip. Dep. NTIS, PC A04/MF AO1. 

Progress during this reporting period included the following: 
(1) Assembled and checked out the combustor and instrumentation. 
(2) Completed design of the average conductivity section (ACS). 
Conducted over-drying tests of coal in 50-lb paper bags. Moisture 
content was reduced to 5 to 7% in 24 hours with 250°F air. A 
vacuum coal drying experiment indicated that 48 hours and a final 
pressure of 100-micron are required to dry coal to 2%. (4) Conduct- 
ed 32 combustor test firings during this reporting period. Approxi- 
mately 19.5 tons of pulverized coal was consumed. Total run time 
was about 21.4 hours. (5) Investigated the effects of first: stage 
stoichiometry and coal injector configuration and position. Test 
results indicated that overall test combustor performance is signifi- 
cantly affected by the above variables. (6) Tested a technique for 
mechanically retaining slag on the combustor walls. Encouraging 
results were obtained. (7) Set up and tested the seed injection system 
successfully. Primary objective was to evaluate the oil slurry system. 
(8) Used the breadboard sodium D-line temperature measuring 
equipment for plasma thermal characterization during three coal 
firing tests. Preliminary results appear to be satisfactory. 


36783 (FE—2711-3) MHD coal combustion technology. Third 
quarter report, July 30—October 28, 1978. Rhymer, R.S. (Atomics 
International Div., Canoga Park, CA (USA). Energy Systems 
Group). Nov 1978. Contract ET-78-C-01-2711. 32p. Dep. NTIS, PC 
A03/MF AOl1. 

This report describes work performed on a program to devel- 
op a combustion device in which coal is reacted with hot air to 
generate a hot gas to which seed is added to create a plasma with 
high electrical conductivity for use in a MHD channel. The program 
comprises both experimental and analytical tasks. The experimental 
effort consists of the design, fabrication and test of a combustor to 
deliver 20 MW of thermal power. The test matrix includes operation 
over the 3 to 8 atmosphere combustion pressure range using preheat- 
ed and vitiated air and dense phase coal feed. Coal and the products 
from the combustion process will be analyzed for composition and to 
assess the combustion performance. The analytical effort is com- 
prised of theoretical performance calculations for design application 
and performance measurement, and the analysis necessary to pro- 
duce high performing, durable designs. 


36784 (TID—28718, pp 19-36) Corrosion studies of MHD pre- 
heater materials. Task B. Dec 1976. 

In MHD power generation: research, development, and engi- 
neering. Quarterly progress report, October 1—December 31, 1976. 

Rotating rod corrosion tests conducted this quarter on dense 
and polycrystalline alumina indicate that the corrosion behavior is 
dependent on the slag composition of slag-seed mixtures. Two 
synthetic slags containing SiOz, AlaOs, CaO, and Fe,O; have been 
used; the one which has a higher CaO content was more corrosive. 
The temperature dependence of corrosion for this more basic slag 
appeared to be greater. Corrosion measurements for both slags 
indicate inconsistencies in the dependence of corrosion on seed 
concentration. Several commerical materials were tested in the more 
acidic slag containing about 20 weight percent K2SO, at 1450°C. 
Chrome—alumina and chrome—spinel materials exhibited the best 
corrosion resistance, while magnesia—alumina spinels displayed the 
least. Electron microprobe analyses permitted the measurement of 
slag constituent concentrations in corroded alumina specimens. 
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36785 (TID—28718, pp 37-49) Selected investigation: prepara- 
tion of Rosebud seam coal for MHD. Task C. Dec 1976. 
In MHD _— generation: research, development, and engi- 
neering. Quarterly progress report, October 1—December 31, 1976. 
A final report covering the initial contract period has been 
completed and submitted to MERDI. Fenwall, Incorporated has 
initiated a test program aimed at defining the ignition sensitivity and 
index of explosibility of Rosebud coal dust. Preliminary results are 
discussed. Apparatii have been constructed: (1) to collect volatile 
non-aqueous boilers liberated from Rosebud coal during drying; (2) 
to measure oxygen and water vapor abstraction by hot, demoistur- 
ized Rosebud coal from a synthesized gas, and; (3) to measure 
ressure drops and friction factors for various degrees of fluidizin, 
Rosebud coal. Samples of Rosebud coal have been examined oP ical- 
ly and by x-ray methods for emp 9 | mineral species. Sink-float 
tests have been initiated to collect data for constructing washability 
curves. Procedures for fluid bed design have been reviewed. Exist- 
ing fluid bed drying data have been evaluated, and the requirements 
for fluidizing Rosebud coal in a 24-inch bed have been calculated. 
On-campus siting requirements for the fluid-bed drying facility are 
discussed. 


36786 (TID—28718, pp 50-54) Slag flow and NO/sub x/ kinet- 
ee temperature slag flow facility (MTSFF). Task E. Dec 


In MHD — generation: research, development, and i- 
neering. Quarterly progress report, October 1—December 31, 1976. 
The poe? objective of this task is to determine the deposi- 
tion rate of solids on the flow passages of high temperature air 
ym operating on the combustion products of a coal-fired 
HD system. Secondary objectives include the corrosion of materi- 
als, analytical simulation of the d ition process, and simulation of 
the operation of full-scale heat exchangers. 


36787 Development of combustion chamber for an 

mhd generator. Zholudov, Ya.S. (Ukr Acad of Sci, Inst of Electro- 
dyn, Kiev, Ukr SSR). Teploenergetika (Moscow); No. 8, 45-48(Aug 
1978). (in Russian). 

Requirements that have to be met by the combustion chamber 
of an MHD generator fixed unheated fuel are formulated. A descrip- 
tion and results of investigation of a chamber utilizing gaseous fuel, 
meeting the main requirements stated above, are given. Thermal 
efficiency of this chamber is more than 96%, pressure pulsations are 
1-4% of the full pressure. This chamber for the K-1 MHD plant 
differs from the previous one by the use of a new burner device, a 
different position of feeding of the secondary oxidizer, and a new 
lining construction. The burner device consists of a two-cavity disk 
with a system of mixer tubes ending in burner nozzles. One cavity is 
a gas collector and another is a water cooling jacket. 


DUCT ENGINEERING AND FLUID DYNAMICS 


REFER ALSO TO CITATION(S) 35688, 36755, 37173, 37174, 
37175, 37198, 37220, 37221, 37222, 37223, 37224, 37225, 37226, 37658 


36788 (ANL—77-21, pp 8-13) MHD generator. Rosa, R.J. 
(Montana State Univ., Bozeman). 1977. 

From Conference on high temperature sciences related to 
open-cycle coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


The function and operating conditions of the various parts of 
an MHD generator channel are reviewed as they relate to the design 
and materials requirements of the channel. Operating experience to 
date is briefly summarized. 


36789 (ANL—77-21, pp 38-42) Theoretical analysis of the ef- 
fects of slag condensation on plasma conductivity in open cycle, coal 
fired MHD generators. Martinez-Sanchez, M.; Kolb, C.E.; Kerre- 
brock, J.L. (Aerodyne Research, Inc., Bedford, MA). 1977. 

From Conference on high temperature sciences related to 
one coal fired MHD systems; Argonne, IL, USA (4 Apr 


The economic viability of coal fired MHD generators de- 
pends on their being able to maintain conductivity levels of the order 
of 1 to 2 mho/m down to backend temperatures of perhaps 2000°K. 
Careful attention must therefore be paid to effects which may 
adversely affect their conductivity. Some results pertaining to one 
such effect in coal combustion plasmas is reported. This effect 
involves the presence of small particles of slag, originating from the 
coal ash, and their potentially important impact on the electron 
density. Some earlier work concentrated on the ibility of en- 
hancing conductivity by adding a low work function aerosol. This 
approach was abandoned when the rate of agglomeration proved to 
be too high. Attention is focused instead one naturally occurring 
slag vapor, which may, under certain conditions, originate a very 
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finely dispersed aerosol by either homogeneous or ion induced 
nucleation in the MHD channel. 


36790 (ANL—77-21, pp 254-259) Investigation of the potential 
of acid washing of coal ash to enhance potassium recovery in a high 
ash carryover direct coal-fired MHD Shen, L.; Tempelmeyer, 
K.; Brewer, J.; Beaton, M. (University of Tennessee Space Inst., 
Tullahoma). 1977. 

From Conference on high temperature sciences related to 
Sere coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


Results of weak acid washing of collected slag materials in a 
high ash carryover direct coal-fired MHD system to recover potas- 
sium seed are reported. This method is much more effective than 
water washing. 


36791 (ARI-RR—116) Characterization of open-cycle coal-fired 
MHD generators. Quarterly technical summary report No. 6, October 
1—December 31, 1977. Kolb, C.E.; Yousefian, V.; Wormhoudt, J.; 
Haimes, R.; Martinez-Sanchez, M.; Kerrebrock, J.L. (Aerodyne 
Research, Inc., Bedford, MA (USA)). 30 Jan 1978. Contract EX-76- 
C-01-2478. 217p. Dep. NTIS, PC A10/MF AO1. 

Research has included theoretical modeling of important 
plasma chemical effects such as: conductivity reductions due to 
condensed slag/electron interactions; conductivity and generator 
efficiency reductions due to the formation of slag-related negative 
ion species; and the loss of alkali seed due to chemical combination 
with condensed slag. A summary of the major conclusions in each of 
these areas is presented. A major output of the modeling effort has 
been the development of an MHD plasma chemistry core flow 
model. This model has been formulated into a computer — 
designated the PACKAGE code (Plasma Analysis, i inet- 
ics, And Generator Efficiency). The PACKAGE code is designed to 
calculate the effect of coal rank, ash percentage, ash composition, air 
preheat temperatures, equivalence ratio, and various generator chan- 
nel parameters on the overall efficiency of open-cycle, coal-fired 
MHD generators. A complete description of the PACKAGE code 
and a preliminary version of the PACKAGE user’s manual are 
included. A laboratory measurements program involving direct, 
mass spectrometric sampling of the positive and negative ions 
formed in a one atmosphere coal combustion plasma was also 
completed during the contract's initial phase. The relative ion con- 
centrations formed in a plasma due to the methane augmented 
combustion of pulverized Montana Rosebud coal with potassium 
carbonate seed and preheated air are summarized. Positive ions 
measured include K*, KO*, Na*, Rb*, Cs*, and CsO*, while nega- 
tive ions identified include PO;~, PO.~, BO.”-, OH~, SH™, and 
probably HCrOs, HMoO,~, and HWO;~. Comparison of the mea- 
surements with PACKAGE code predictions are presented. Prelimi- 
nary design considerations for a mass spectrometric sampling probe 
capable of characterizing coal combustion plasmas from full scale 
combustors and flow trains are presented and discussed. 


36792 (FE—1811-20, pp 56-72) Slag physical properties. 
Schmidt, V.; Pollina, R. 1976. 

In MHD power generation research, development, and engi- 
neering. Quarterly progress report, April—June 1976. 

The presence of coal slag in MHD channels (and perhaps in 
heat exchangers) is an unavoidable and ibly desirable aspect of 
coal-fired MHD power generation. For this reason, proper design of 
such MHD systems must take the mechanical, oneal wat chemi- 
cal properties of slag into account. The properties exhibited by coal 
slag are dependent on coal composition, amount and type of seed 
and other additives, combuster and channel conditions, temperature, 
and interaction with vapor components in the plasma stream. This 
task is directed toward the determination of four types of mechanical 
and electrical properties for coal slag under isothermal conditions: 
(1) electrical conductivity, (2) thermal conductivity, (3) viscosity, 
and (4) concentrations and mobilities of current carriers. Progress is 
summarized. 


36793 (FE—1811-20, pp 73-79) Physical properties of coal slags 
related to the MHD system: thermionic emission. Lapeyre, G.; An- 
derson, J. 1976. 

In MHD power generation research, development, and engi- 
neering. Quarterly progress report, April—June 1976. 

Electric current in an MHD channel is supplied by ther- 
mionic emission from the channel electrodes. Since the walls in a 
direct coal fired channel are coated with slag, thermionic emission 
eet of slag are of an important parameter in the operation of 

D generators. The objective of this investigation is to determine 
thermionic emission properties of coal slags of various compositions 
and at various temperatures. Progress is reported. 


36794 § (FE—2341-8) Axial field limitations in MHD generators. 
Topical report. Unkel, W.C. (Stanford Univ., CA (USA)). Apr 1978. 
Contract EX-76-C-01-2341. 393p. Dep. NTIS, PC A17/MF AOI. 
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The results of an experimental and analytical investigation of 
axial field breakdown in non-slagging wall, combustion-driven MHD 
= are presented. Some experiments and analysis were per- 
lormed for a segmented Faraday generator, however more detailed 
studies were performed for a simplified configuration in which a 
voltage was applied to a pair of adjacent electrodes in the absence of 
a magnetic field. Cine-photographic records obtained for the simpli- 
fied configuration demonstrated that breakdown could be initiated in 
the plasma or in the interelectrode insulator; however, for break- 
down initiated in the plasma, the insulator became the dominant 
breakdown current carrier within a few seconds. Plasma initiated 
and insulator initiated breakdown resulted only when a threshold 
voltage was exceeded. Simple consideration indicated that an elec- 
tro-thermal instability was responsible for the behavior observed in 
the experiments. A computer model was developed to predict the 
non-breakdown and incipient breakdown behavior for the inter- 
electrode insulator region for the simplified configuration. The two- 
dimensional model for the plasma included a solution of the unsteady 
turbulent boundary layer equations including the electron-continuity 
equation and a solution for the distribution of current. A separate 
analytical solution was obtained for the electrical behavior in the 
region near the cathode could be treated only in an empirical 
fashion. Detailed compari of theory and experiment indicate that 
even with the relatively sophisticated model utilized, only moderate- 
ly good agreement is obtained. 


36795 (TID—28718, pp 55-69) Slag-seed equilibria and separa- 
tion related to the MHD system. Task F. Dec 1976. 

In MHD power generation: research, development, and engi- 
neering. Quarterly progress report, October 1—December 31, 1976. 

Experiments were carried out to determine the potassium 
vapor retention time in the atomic absorption furnace. Potassium 
vapor pressures were measured over potassium oxide—aluminum 
oxide and potassium oxide—silicon oxide samples using platinum 
cells. Silicon vapor pressures were measured over potassium silicate, 
relative to the vapor Bese over silicon dioxide, using molybde- 
num cells. Pulsed hollow-cathode power supplies and data acquisi- 
tion circuits were assembled and tested for use in the vapor pressure 
experiments. Finally, an analysis of power series representations of 
thermodynamic parameters was carried out for binary systems. 


36796 Cee De. 70-74) Slag physical properties: proper- 
ties of current carriers. Task G1. Dec 1976. 

In MHD power generation: research, development, and engi- 
neering. Quarterly progress report, October 1—December 31, 1976. 

The concentrations and mobilities of current carriers in coal 

and seed-slag mixtures are to be determined using Hall mobility 
NMR (nuclear magnetic resonance) measurements. The electri- 

cal part of the Hall effect a tus is being improved in the course 
of an attempt to observe the effect in mercury at room tempera- 
ture. Mercury was chosen as a sample for apparatus calibration 
because of toxicity of liquid electronic semiconductors of known 
Hall mobility. The measurement method involves periodic reversal 
of the dc magnetic field and phase sensitive detection of the ac Hall 
signal which occurs at the same frequency as the applied ac electric 
field. Provision is made for cancellation of the spurious si; 
resulting from Hall electrode misalignment. The apparatus modifica- 
tions consist in better electrical shielding and redesign for better 
stability against mechanical vibrations and temperature variation. 
36797 (TID—28718, pp 75-79) Physical properties of coal slag: 
thermionic emission. Task &. Dec 1976. 

In MHD power generation: research, development, and =— 
neering. Quarterly progress report, October 1—December 31, 1976. 

The thermionic emission properties of coal slag were investi- 
gated. It was found that a significant amount of current would flow 
upon biasing the anode negatively. This current was demonstrated to 
by due to the emission of positive ions from the slag sample. Tests, 
which will proceed concurrently with the electron emission experi- 
ments, are underway to determine the temperature dependence of 


the ion current as well as the identity of the grounds for expecting a 
large ion current are discussed. 


36798 (TID—28718, pp 80-85) Slag physical properties: electri- 
cal and thermal conductivity. Task G3, Dec 1976. 

In MHD power generation: research, development, and engi- 
neering. Quarterly progress report, October 1—December 31, 1976. 

Work has progressed toward upgrading the electrical conduc- 
tivity experiment to allow for routine measurements above 1450°C. 
The — of a new furnace and design of a high temperature 
sample holder to facilitate measurements in air up to 1750°C have 
been accomplished. Electrical conductivity measurements were 
made on Rosebud bottom ash with 20 percent AlsOs added. These 
studies indicate that the addition of alumina affects electrical con- 
ductivity slightly but greatly reduces the extent to which the slag 
corrodes alumina containers at high temperatures. It is expected that 
the observed effects of adding alumina to coal slag will chow direct 
comparisons of two-lead and four-lead techniques at temperatures 
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above 1450°C in air-conditions under which the four-lead technique 
previously had been considered impractical. Future investigations 
will include electrical ewer S studies of slags containing var- 
ious amounts of Fe2Os, AlsOs. CaO, and KeCOs over a range of 
controlled atmospheres from < 10~° atm 0; to 0.17 atm 0b. 


36799 Detailed studies in a disk generator with inlet swirl driven 
by argon. Loubsky, W.J.; Hruby, V.J.; Louis, J.F. (Massachusetts 
Institute of Tech., Cambridge). pp VI.4.1-VI.4.5 of Engineering 
aspects of magnetohydrodynamics. Zauderer, B. (ed.). University, 
MS; Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

The first experimental results for a disk generator with inlet 
swirl are presented. The results show that for nearly the same 
stagnation conditions and mass flow rate, the effect of swirl (over 
the radial hall generator) is a substantial increase in performance. 
Detailed voltage and static pressure distributions in the generator are 
discussed. 45° inlet swirl is provided by electrically conducting 
(although insulated from all other components of the generator) 
_ vanes. From the measured potential of these vanes, as well as 
trom plasma luminosity pictures, it is concluded that the current 
flows between the vanes rather than through them (an important 
design consideration for a steady-state generator). The pressure and 
flow visualization results reveal the presence of a circular shock 
(oblique to the flow) in the generator. This shock interacts with the 
wakes generated by the inlet guide vanes. The effects of load 
resistance and stagnation temperature on the generator performance 
is discussed. 
36800 Hall field in a nonequilibrium MHD generator. Negrini, 
F.; Zampaglione, V. (CNEN, Frascati, Italy). pp VI.6.1-VI-6.6 of 
Engineering aspects of magnetohydrodynamics. Zauderer, B. (ed.). 
University, MS; Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

A detailed experimental investigation of the Hall field recov- 
ered in the nonequilibrium Faraday MHD generator of the Frascati 
blowdown loop facility is described. Attention has been focused on 
the behaviour of the Hall field with changing load resistance, mag- 
netic field strength, and static pressure, under conditions of interest 
for the MHD conversion method. A simple theoretical model is also 
presented which accounts for the main features displayed by the Hall 
field in the experiments. 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 35961 


FUEL CELLS 
REFER ALSO TO CITATION(S) 36264 


36801 (BNL—50756) Proceedings of the workshop on high tem- 
perature solid oxide fuel cells. Isaacs, H.S.; Srinivasan, S.; Harry, I.L. 
(eds.). (Brookhaven National Lab., Upton, NY (USA)). 1977. cn 
tract EY-76-C-02-0016. 223p. (CONF-770568—). Dep. NTIS, PC 
A10/MF AO1. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 

Separate astracts were prepared for the 23 papers. Panel 
session summaries were not entered separately in the data base. 


(WHK) 


36802 Fuel cell energy generators. Platinum catalysts used in 
alternative energy source. Cameron, D.S. (Johnson Matthey and Co. 
Ltd., London, England). Platinum Met. Rev.; 22: No. 2, 38-46(Apr 
1978). 

Improvements in the preparation and utilization of platinum 
metal catalysts have now made megawatt scale fuel cell systems 
economically viable. The high thermal efficiency and low pollution 
characteristics of this novel power source are likely to result in it 
forming an increasing proportion of the generating capacity utilized 
for both peaking and intermediate applications. The development 
and operation of fuel cells are described including the function of the 
catalyst. The more important of the many factors which have to be 
considered when selecting a commercial system are indicated. 


DESIGN AND DEVELOPMENT 


36803 (BNL—50756, pp 88-89) DOE overview of solid oxide 
electrolyte fuel cell technology. I.L. Harry. (Dept. of Energy, Wash- 
ington, DC). 1977 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 
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The DOE R and D program on solid oxide electrolyte fuel 
cell technology is briefly reviewed. (WHK) 


36804 (BNL—50756, pp 122-138) High temperature solid oxide 
fuel cells: present state problems of development. Rohr, F.J. 
(Brown, Boveri and Cie AG, Heidelberg, Germany). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


The technical realizability and economic use of high tem) 

ture fuel cells are dependent on whether it will be possible to solve 
all problems in view of technology and material, arising from the 
high operating temperature, and to attain the expected power densi- 
ty and efficiency data for a sufficiently long lifetime. Extensive 
research work has been done in some laboratories to solve these 
problems. Above all, efforts have been concentrated on the develop- 
ment of the solid electrolyte, the fuel- and air-electrode, as well as on 
the lifetime testing of these components in single cells. Furthermore, 
studies have been made concerning the basic problem of connecting 
cells in series by means of an interconnection material, and also on 
the development of module concepts for the construction of batter- 
ies. 


36805 (BNL—50756, pp 139-145) Thin solid film fuel cell ap- 
proach, Croset, M. (Thomson-CSF (L.C.R.) Domaine de Corbeville, 
Orsay, France); Schnell, J.P.; Velasco, G.; Siejka, J. 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


The fabrication and characteristics of thin-film high-tem - 
ture fuel cells are discussed. A short historical review of the utiliza- 
tion of thin film technology in the fuel cell domain is given. (WHK) 


36806 Fuel cells - present state and trends in development. 
Sturm, F. v. (Siemens A.G., Erlangen (Germany, F.R.). Abt. Elek- 
trochemie). Elektrotech. Z., A; 99: No. 10, 615-624(Oct 1978). (In 
German). 

Due to assiduous efforts in universities and in industry fuel 
cell units in the power range of a few watts up to 1 MW could be 
assembled and tested in the past years. The present survey is classi- 
fied according to the nature of the electrolyte employed in the 
electrochemical system. Thus, cells operating with alkaline or acid 
electrolytes at low and moderate temperature, cells containing ion- 
exchange membranes, fused carbonates or solid electrolytes are 
discussed. Problems of catalysts and electrode structuring receive 
special consideration. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 36565, 36815, 36816 


36807 (BNL—50756, pp 6-7) Review of experimental electrical 
and electrochemical methods. Rapp, R.A. (Ohio State Univ., Colum- 
bus). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


Various electrical and electrochemical measuring methods for 
characterizing high-temperature solid oxide electrolytes are briefly 
discussed. (WHK) 


36808 (BNL—50756, pp 8-17) Useful model for 
the performance characteristics of solid oxide electrolyte fuel cells. 
Patterson, J.W. (Iowa State Univ., Ames). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


A simple model is described for an oxide solid electrolyte 
which demonstrates its most important features in relation to fuel 
cell performance. The model also divides these considerations into 
different regimes which can in large measure be addressed separate- 
ly. The result is a view of fuel cells that facilitates an or, 
approach to assessing the performance of existing systems and bring- 
ing more clearly into focus the areas in which future research sho’ 
be dedicated. 


36809 (BNI —50756, pp 153-159) ac technique for characterizing 
solid oxide fuel cells. Isaacs, H.S.; Olmer, L.J. (Brookhaven National 
Laboratory, Upton, NY). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


High temperature solid ZrO,—Y2Os electrolyte fuel cells 
offer a high efficiency route for the conversion of coal to electricity. 
The optimization of the electrochemical cells depends on minimizing 
voltage losses due to the resistance of the cell components and the 
characteristics of the interfaces. The technique employed for study- 
ing electrical characteristics incorporated a square current wave 
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which was passed across the system being studied and observing and 
interpreting the voltage response. The procedure and results are 
discussed. fWHK) 
36810 (BNL—50756, pp 169-176) Cathodic and anodic polariza- 
tion phenomena at platinum electrodes with doped ceria as the electro- 
= oe D.Y.; Nowick, A.S. (Columbia Univ., New York, NY). 
* ‘From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


The current interruption method was used to measure sepa- 
rately the anodic and cathodic polarization effects in high-tempera- 
ture ceria-electrolyte fuel cells with porous platinum electrodes. 
Results are presented graphically and discussed. (WHK) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 36802, 36807, 36810, 36825 


36811 (BNL—50756, PP 18-23) Phase relationship and ordering 
in ZrO.—CaO and ZrO.—Y20O; systems. Ray, S.P.; Stubican, V.S. 
(Pennsylvania State Univ., University Park). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


The phase diagrams for the systems ZrO.—CaO and ZrO.— 
Y203 have been revised. Despite numerous previous works, a 
number of questions in relation to phase equilibria and ordering 
phenomena remained to be answered. 


36812 (BNL—50756, pp 26-27) Other oxide electrolytes. Ander- 
son, M.P. (Columbia Univ., New York, NY). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


Many pe ape into the use of solid electrolytes for hi 
temperature fuel cells have dealt almost exclusively with the stabi- 
lized zirconias having the fluorite structure, such as zirconia—calcia 
and zirconia—yttria. These have proved to be somewhat inconve- 
nient for commercial application due to an insufficiently high con- 
ductivity; in order to increase fuel cell efficiency it has either been 
necessary to operate at high temperature (1000°C) or to use thin 
oxide layers, both of which involve technical difficulties. Takahashi 
and coworkers in Japan have attempted to ex the base of 
materials exhibiting oxide ion conduction by turning to oxides with 
different crystal structures. He has had partial success with a number 
of systems, notably: (a) Certain Perovskite oxide solutions, (b) 
BizOs;— Y2Os, and (c) BigOs—WOs. These materials are briefly dis- 
cussed. 


36813 (BNL—50756, pp 33-40) Conduction model for rare earth 
perovskites. Wirtz, G.P. (Univ. of Illinois, Urbana). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


A qualitative, phenomenological explanation for the variation 
of the electrical properties of rare earth pervoskites with various 
dopants is given. This information may help in engineering these 
materials for use as interconnection materials for high-temperature 
fuel cells. (WHK) 


36814 (BNL—50756, pp 54-55) Highly conducting oxide materi- 
als, Morgan, P.E. (Univ. of Pittsburgh, PA). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


Oxide perovskites such as LnMOs, Ln = rare earth, alkaline 
earth, lead and M = chromium, manganese, iron, cobalt or nickel, 
are often good electronic conductors and some could find applica- 
tion as electrodes or interconnector materials in fuel cells. Electrical 
and thermal properties of some of these materials at high tempera- 
ture are discussed. 


36815 (BNL—50756, RP 66-82) Performance of solid oxide fuel 
cell electrodes. Etsell, T.H. (Univ. of Alberta, Edmonton). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


Acceptable electrochemical characteristics and long-term sta- 
bility of solid oxide fuel cell electrodes are limited by several 
problems inherent in high-temperature systems. Carbon deposition at 
the anode may occur if the fuel gas composition is not carefully 
controlled, interdiffusion betweeen cell components can affect criti- 
cal properties, temperature changes can cause cracking due to ther- 
mal expansion mismatches, hermetic seals must be maintained, and 
the nature of the electrodes may change due to sintering. Nonuni- 
form current distribution resulting from small three-phase interfacial 
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areas or high-resistivity oxide cathodes c produce hot ts and 
associated mechanical stress. Considerable research effort been 
made towards the resolution of some of these problems although 
long-term performance data are often lacking. Fuel cell electrode 
pc rma can often not be separated from overall fuel cell 
performance and consequently is discussed by first briefly describing 
several important cell designs and the influence of critical design 
parameters. Cell discharge characteristics and stability is then sum- 
marized. 


36816 (BNL—50756, pp 83-84) Mechanisms of electrode polar- 
ization in high-temperature solid electrolyte systems. Meschter, P.J. 
(Univ. of Tennessee, Knoxville). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


Possible atomistic mechanisms of cathodic and anodic polar- 
ization in electrochemical cells wit solid oxide electrolytes are 
reviewed. Polarization phenomena have been investigated by dc and 
complex admittance techniques. Rate limiting electrode processes 
are identified from the variation of limiting current and electrode 
resistance with temperature, composition of electrode and electro- 
lyte, and electrode geometry. 


(BNL—50756, pp 96-102) Studies on glass composites and 
doped rutile as interconnection materials. Russell, P.G.; Isaacs, H.S.; 
Tseung, A.C.C.; Srinivasan, S. (Brookhaven National Lab., Upton, 
NY). 1977. 
From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


The fabrication and conductivity properties of some materials 
being studied for use as interconnectors in high-temperature solid- 
electrolyte fuel cells are discussed. Room temperature resistivity 
data are given for Ti-doped FeO; and Ti-doped Fe2O2-glass com- 
posite materials. Also, a graph of the resistivity of a Nb-doped TiO. 
wak)” a function of temperature in both air and He is given. 


36818 (BNL—50756, pp 104-113) Optimized electrolytic domain 
boundaries in solid oxide Sctestyten, Tuller, H.L. (Massachusetts 
Inst. of Tech., Cambridge). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


It is attemped to correlate the magnitude of the ionic conduc- 
tion parameters and location of the electrolytic domain boundaries to 
both the type and concentration of lower valent dopants used in the 
fabrication of ceria and thoria oxide solid electrolytes and thereby 
determine the optimum composition and operating conditions for 
these electrolytes. Results are presented and discussed. (WHK) 


36819 (BNL—50756, pp 114-120) Fundamental factors that 
might limit the application of ZrO. solid electrolytes in fuel cells: 
electronic transport, electrolyte—electrode reactions, and electrolyte 
decomposition. Weppner, W. (Stamford Univ., CA). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


Several factors which can provide fundamental limitations to 
the application of solid electrolytes in high temperature fuel cells are 
discussed. Although specific experiments are discussed which have 
been performed on ZrO, the principles that are involved can be 
— to any solid electrolyte. Topics to be discussed include 
electronic conductivity and an experimental technique for the - 
ration of the concentrations and mobilities of electrons and Sem 
reactions between the solid electrolyte and the electrode material, 
especially at low oxygen partial pressures, and a method for the 
experimental determination of the decomposition potential of solid 
electrolytes that have some electronic conduction. 


36820 (BNL—50756, pp 148-152) Transport considerations in 
oxygen electrodes of the triphase boundary type for zirconia cells. 
Bergmann, E.; Tannenberger, H. (Battelle Memorial Inst., Geneva, 
Switzerland). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


Cathodes used in high temperature zirconia solid electrolyte 
fuel cells are usually made from porous layers of silver, platinum or 
indium oxide. In the case of silver, it is known that oxygen sorption 
takes place at the triphase boundary as well as on the metal surface. 
Oxygen ions are injected into the solid electrolyte at the metal/solid 
electrolyte interface and at the triphase boundary. With platinum 
contacts, electronic conduction in the solid electrolyte seems to be 
the rate limiting process. Since true intercalation compounds with 
sufficient electronic conductivity are not yet available for zirconia 
cells, the development of a special type of contact has been pursued 
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and could be called a pseudotriphase boundary. An oxide layer with 
good ionic conductivity and appreciable electronic conductivity is 
intercalated between a metal or indium oxide structure and the solid 
electrolyte. Materials used are ceria or doped zirconia. These inter- 
calation layers are supposed to considerably decrease the polariza- 
tion losses per unit triphase boundary. When combined with a well 
elaborated porous superstrate, these cathodes permit current densi- 
ties of severl hundred milliamperes without significant polarization 
losses. To verify the envisaged mechanism of a pseudotriphase 
boundary contact, the experimental and calculated current density/ 
polarization relations of an idealized structure are compared. 


ae 9 177- 7 Complex impedance measure- 
ments Y* oung, K.F.; Franklin, A.D. (National 
Bureau of coeds We Washington, DC). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


Electrical measuring techniques to determine the long-term 
pps of oxygen-transporting solid electrolyte—electrode systems 
— are being developed. This should make it 
eas to elucidate the mechanism producing whatever degrada- 
tion occurs in bulk transport properties and in electrode—electrolyte 
interfaces. The complex im ice can be used to obtain informa- 
tion about the intrinsic conductivity of the electrolyte, the influence 
of impurities on the grain boundaries and the rate of electron ion 
er at the electrodes. A network analyzer system is used to 
make these kinds of measurements on Y** doped CeO:. Results are 
presented and discussed. 


36822 Method to produce oxygen electrodes particularly for fuel 
cells. Meier, H.; Tschirwitz, U.; Zimmerhackl, E.; Albrecht, W. (to 
Deutsches Patentamt, Muenchen (Germany, F.R. »). German(FRG) 
Patent 2,549,083/A/. 5 May 1977. 9p. (In German). 

The invention claims that linear and surface cross-linked 
polymeric iron and/or cobalt phthalocyanine of high conductivity, 
acid resistance and catalyst activity should be used as electrocata- 
lysts for the production of air cathodes of acid fuel cells. These 
catalysts are mixed with surface-rich carrier carbon which has been 
pasted and dried with a teflon suspension and are then pressed to a 
porous, electrochemically active layer. 


APPLICATIONS 


36823 (BNL—50756, pp 90-94) Discussion of potential of high 
temperature solid oxide fuel cell powerplant systems. Warshay, M. 
(Lewis Research Center, Cleveland, OH). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


Fuel cell powerplants were one of ten classes of advanced 
energy conversion systems studied in the Energy Conversion Alter- 
natives Study (ECAS) undertaken by NASA(1) for ERDA and 
NSF. The powerplant systems were to operate on coal or coal- 
derived fuels and were primarily for central-station base load power 
generation. The objective of ECAS was to provide an evaluation of 
advanced fossil-fired central-station powerplants under common 
ground rules and constraints and to a comparable level of detail. 


YY, MASS TRANSFER, AND 


ELECTROCHEMISTR 
THERMODYNAMICS 
REFER ALSO TO CITATION(S) 36820 


36824 (BNL—50756, pp 24-25) Defect interactions. Nowick, 
A.S. (Columbia Univ., New York, NY). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


It is now widely recognized that the basic compensating 
defect when oxides of the fluorite structure are doped with di- or tri- 
valent cations, is the oxygen-ion vacancy, Vo. Further, it is estab- 
lished that the ionic conductivity of these materials is due to the 
migration of Vo defects. Thus, if there were no defect interactions, 
one would predict (a) that the conductivity, o, will be proportional 
to the dopant concentration and (b) that the magnitude and activa- 
tion or H, of the conductivity will be independent of the type 
of dopant. These predictions are contradicted by observations that o 
goes through a maximum a function of [Vo], that it is dependent on 
the type of dopant, and that H increases sharply with dopant 
concentration, in some systems at least. 


36825 (BNL—50756, pp 160-168) Electrocatalysis of coal gas 
compounds on solid oxide electrolytes. Mason, D.M.; Wen, 5. 
(Stanford Univ., CA). 1977. 
From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 3813 


It is generally ted that the nature of the metal electrode 
is very critical in determining the rate of electrochemical reactions in 
cells 7 yee solid oxides as electrolytes. On the other hand, the 
role of the oxide electrolyte in catalyzing cathodic electrochemical 
reactions involving gases Seana oxygen has not been given 
much attention. In the investigation of NO decomposition on scandia 
or calcia stabilized zirconia by by electrolytic removal of oxygen, there 
is a remarkable enhancement of reactivity by several orders of 
magnitude on the zirconia electrolyte surface itself over that on 
platinum or — Some aspects of the electrocatalytic nature of the 
solid electrolyte electrodes are discussed including enhancement of 
the rate of the — cathodic reaction by presence of protons on 
the electrolyte surface. Also, data on the anodic electrocatalysis of 
He and CO are discussed. 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 36647, 36648 


36826 Use of the term ‘exergy’ for the evaluation of the energy 
transformation in electricity and/or heat generation. van Lier, J.J.C. 
Brennst.-Waerme-Kraft; 30: No. 12, 475-484(Dec 1978). (In German). 

The term ‘exergy’ can be used to visualise in a very clear way 
the application of the Second Law of Thermodynamics to the 
consideration of a process. The article emphasises especially the 
clear presentation of energy transformation processes by the use of 
an ‘evaluation chart’. The article shows with the help of some 
combined and non-combined processes, how the evaluation chart 
can be used to determine exergy loses and which measures may be 
used to reduce them. The following processes are considered: steam 
generation (fossile and nuclear), turbines, MHD-generator, com- 
bined heat and power generation, heat pump, and the general 
connection between | exergy loss and the loss of the — 
process. 


BUILDINGS 


REFER ALSO TO CITATION(S) 36119, 36638, 36649, 36654, 
36730, 36733, 37262 


36827 a Ground water utilization for 
heat pump operation: effects dangers. Steinlein, H. 
(Fachinformationszentrum Energie, Physik, Mathematik G.m.b.H., 

Karlsruhe (Germany, F.R.)). 1978. 9p. (In German). (CONF- 
780375—2). Dep. NTIS (US Sales Only), PC A02/MF AOI. 

From 11. meeting on securing the water supply through 
protection of waters, water purification and interconnected water 
supply; Essen, F.R. Germany 0 Mar 1978). 

After some fundamental remarks on ible ways of pollu- 
tion and the effects of heat removal, the effects of refrigerants and 
anticorrosives on ground water pollution are discussed. Some re- 
quirements for preventing pollution of the ground water due to the 
installation and operation of heat pumps are presented 


36828 Heat pump technology for saving energy. Collie, M.J. 
(ed.). Park Ridge, NJ; Noyes Data Corporation (1979). 365p. $39.00. 

Information from numerous sources is combined to present 
data on the operation, performance, and economics of heat pum 
Chapters are included on: the thermodynamics, reliability and 
ciency of heat pumps; comparison of water-source and air-source 
heat pumps; effectiveness of air-to-air heat pumps for homes; ex 
ment studies of various heat pump systems; the Annual = 
ey | System; the solar-assisted heat pump; performance evalua- 
tion of a 3-ton air-to-air unit; compressor capacity control; and heat 
pump noise control. Applicable references are listed at the end of 
each chapter. (LCL) 


36829 Declaring war on costs. Leitsch, H. Produktion.; No. 9, 
107-109(Sep 1977). (In German). 

The difference between infrared and hot-air heating systems is 
particularly remarkable in high or —— insulated workshop halls, 
in case of high change of air, or wherever single working places or 
surfaces are to be heated while the rest of the hall requires little or 
no heating. The functioning and equipment of infrared radiators and 
their practical and economical installation are dealt with. 


36830 (TFRT—1014) Digital control of climate 
Jensen, L. (Tekniska Hoegskolan, Lund (Sweden). 
matic Control). May 1978. 259p. (In Swedish). Dep. NT 
Only), PC A12/MF AOI. 


processes. 
t. of Auto- 
S (US Sales 
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Results of a research project supported by the Swedish Coun- 
cil for Building Research are reported. The main task was to 
improve climate control technology. The work was focused on 
digital control. It was split into three main tasks: model building, 
design of regulators, and fullscale experiments. Several rooms, air- 
ducts, and heat exchangers were modelled. Simple dynamic models 
were derived from mass and energy balance equations. The corre- 
spondence with experimental models is rather crude. The main 
problem is to choose certain heat transfer coefficients. Several 
control experiments showed that the PlI-regulatory gives good re- 
sults in many cases. Adjustment of regulator parameters can be very 
time consuming. In some cases a solution is to use a self-tuning 
regulator. A simple self-tuning regulator, called the quotient regula- 
tor, has been developed. The computer technology makes it possible 
to implement better control principles. The experiments show that 
there is room for improvements of climate control systems and that 
substantial energy savings can sometimes be obtained. An interpreta- 
tive process control language suitable for climate control is also 
described. 


36831 Thermal insulation by plaster. Bresch, K.M. (Gebrueder 
Rhodius G.m.b.H. und Co. K.G., Burgbrohl (Germany, F.R.)). 
Elektrowaerme Int., Ed. A; 37: No. 1, 36-39(Jan 1979). (In German). 

The energy crisis in 1973 led to an entirely new assessment of 
the need for thermal insulation in buildings and led to a number of 
statutes and ordinances aimed at saving energy. Applying a coating 
of insulating plaster is an attractive way of providing a building with 
thermal insulation. The article describes an insulating system using 
polystyrene foam and describes its advantages and applications. 


36832 Heat transmission coefficient of windows. Schmid, J.; 
Hartmann, H.J.; Heinrich, R. (Institut fuer Fenstertechnik e.V., 
Rosenheim (Germany, F.R.)). Elektrowaerme Int., Ed. A; 37: No. 1, 
39-46(Jan 1979). (In German). 

The passing of the energy conservation act made it necessary 
for manufacturers, planners and users to devote added attention to 
the window as a structural element of buildings. Considerations on 
heat transmission relate not only to the interaction between glass 
panes and frame but also to the selection of the most suitable 
material for the frames and their proportion of the entire surface area 
of the wall opening. Studies were carried out with the aim of 
minimizing measurements to determine heat transmission and to 


avoid the need for new measurements whenever any particular 
factor changes. The results of the studies are described. 


36833 Portable room-temperature controller. Vitale, J.E. US 
Patent 4,126,268. 21 Nov 1978. Filed date 18 Feb 1977. 6p. 

A portable forced air unit is disclosed which has a housing 
provided with an air driving element arranged between an air inlet 
and an air outlet, the air outlet feeding the forced air beneath a fixed 
room heat exchanger, e.g., baseboard or convector heater with 
which the unit is designed to operate. Thermostats, responsive to the 
temperature of the room in which the unit is operating and the 
— of the heat exchanger, serve to control the air driving 
element. 


36834 7th supplement to the publication of material data for the 
calculation of thermal insulation according to the Thermal Insulation 
Ordinance. Dated November 23, 1978. Bundesanzeiger; 30: No. 223, 
3(Nov 1978). (In German). 

Calculation values of thermal conductivity (thermal resis- 
tances and heat transition coefficients) on the basis of given facts 
(excepting windows) are given. 


Automatic control of large heat pump installations. 
Ruosch, E. (Landis und Gyr A.G., Zug (Switzerland)). 
Elektrowaerme Int., Ed. A; 36: No. 6, 334-336(Nov 1978). (In 
German). 

The energy flow of large heat pump installations can be 
controlled manually and automatically and waste heat from the 
building utilized at the same time to save cost. The article describes 
the type of control gear needed to ensure efficient operation of the 
heat pump installation. Following a brief description of the entire 
system the operating principle of the main and secondary control 
loops is outlined. 


36836 Gas heat pumps. Present status and prospects. Kremer, H. 
(Gaswaerme-Institut e.V., Essen (Germany, F.R.); Bochum Univ. 
(Germany, F.R.). Lehrstuhl fuer Energieanlagentechnik). Gas 
Waerme Int.; 27: No. 11, 635-640(Nov 1978). (In German). 

The first heat pump installations were built at the beginning 
of the forties. Changes in the world energy situation have led to 
greater emphasis being placed on such systems as the heat pump 
permits rational use to be made of energy. The author describes the 
present status of gas-engine-driven heat pumps of the absorption and 
compression types and explains the operating principle of different 
types of heat pump, mentions the coefficients of performance and 
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compares the different types. A number of gas heat pump installa- 
tions are outlined. 


36837 Experience with a heat pump. Bussmann, W. (Stadtwerke 
Dortmund (Germany, F.R.)). Gas Waerme Int; 27: No. 11, 641- 
645(Nov 1978). (In German). 

The first compression heat pump driven by a gas engine has 
been heating the municipal open-air swimming pool at Dortmund- 
Wellinghofen since March 23, 1977. The water of two swimming 
pools with a capacity of 2600m° is kept at the comfortable tempera- 
ture of 24°C. In addition, six hot showers are available for the 
eps the water being supplied from a 1500 1 reservoir (55°C). The 

eat pump is driven by a gas engine with an output capacity of 83 
kW at 1500 rpm. This motor is a fourstroke in-line-six-cylinder Otto 
carburettor engine. 


36838 Gas research with a view to energy savings. Combet, M. 
Rev. Gen. Therm.; 17: No. 200-201, 675-679(Aug 1978). (In French). 

CERUG, the French Gas Authority Research and Study 
Center on Gas Utilization, (Gas de France) which is interested in 
energy savings in space heating, is developing the notion of operat- 
ing efficiency of appliances (reduced load and intermittent oper- 
ation). It is carrying out experiments on individual and collective 
space heating in order to determine the influence of the various 
parameters. In the industrial field, the work done by Gaz de France 
towards the construction of rapid heating furnaces, the setting up of 
a technical assistance service to industry, and the role of coordinator 
go by the national authority between groups of manufacturers 
with a view to the development of heat pumps are described. 


36839 History and development of the heat pump. Fearon, J. 
rn ig Air Cond.; 81: No. 961, 79-80, 82, 84, 87, 91-92, 94, 97, 99(Apr 
1978). 

The history of heat pumps, particularly since 1834, the = 
ation of heat pumps using water as a source of low-grade heat 
energy, air-to-air heat pumps, air-to-water, and ground-to-air heat 
pamps, and the applications of heat pumps for heating, cooling, and 

eat recovery in commercial, public, and residential building in 
Europe and the UK are discussed. It is concluded that successful 
heat pump installations are those which have had some type of 
diversification or thermal storage in the design, and that a renewed 
interest in heat pumps is evident. (LCL) 


36840 Heat pump. Egger, R. (to Goetzewerke Friedrich Goetze 
A.G., Burscheid (Germany, F.R.); Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,634,482/A/. 2 Feb 1978. 
Tp. (In German). 

The claim relates to an air heat pump, particularly for heating 
small swimming baths, where the condenser is arranged in the form 
of a spiral around the preferably hermetically sealed cold compres- 
sor. ¢ condenser used is made as a coaxial condenser. The 
compact construction permits one to cast both parts together for 
heat storage, for example, in an insulating mass, or to accommodate 
them in an insulating casing. The control of the heat pump takes 
place using a low pressure controller. 


Most important details of the 4.35 billion DM programme 
for fostering heat energy conservation investment. Financial aids 
amounting to 25% of investment costs or 10% special annual write-off. 
Gas--Z. Ration. Energieanwend.; 29: No. 10, 449-452(1978). (In 
German). 

Constructional measures which produce permanent conserva- 
tion of heat energy, are fostered by the 4.35 billion DM program, 
planned by the West German Government and the ‘Laender’. The 
article gives the most important details and the explanations of this 
program. 


36842 Domestic gas fired heat pump plant in Dortmund. Heiburg, 
O. (Dortmunder Stadtwerke A.G. (Germany, F.R.)). Gas--Z. Ration. 
Energieanwend.; 29: No. 10, 453-456(1978). (In German). 

_ Two examples of gas-fired heat pump plants in blocks of flats 
are given. 


36843 Baunormen, Schutzmassnahmen 1. Schallschutz - 
Waermeschutz. (Construction standards protective measures I. Noise 
control - thermal insulation). Berlin, Germany, F.R.; Beuth (1978). 
230p. (In German). 

Contents include Register of DIN numbers - Standards (listed 
according to ascending DIN numbers) - List of printed standards 
(according to subject fields) - Alphabetic register - Annex - Al 
Ordinance eee thermal insulation in buildings 
(Thermal Insulation Ordinance - thermal insulation V) - A2 Publica- 
tion of material data for the calculation of thermal insulation accord- 
ing to the Thermal Insulation Ordinance - abridged - A3 Supple- 
ments to DIN standards in civil engineering and hydroengineering 
where units are not yet fixed by law. 


36844 Waermeschutz nach Mass. Hochbauten aus Beton - Re- 
chenbeispiele nach den SI-Einheiten - Konstruktionshinweise. (Ther- 
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mal insulation made to measure. Concrete buildings - calculation using 
SI units - hints for construction). Brandt, J.; Krieger, R.; Moritz, H. 
Duesseldorf, Germany, F.R.; Beton-Verl. (1978). 69p. (In German). 

This brochure has been set up by a working group of the 
‘Bauberatung Zement’ (advice on concrete buildings). It shows that 
concrete buildings can meet all demands made on thermal insulation, 
heat accumulation, and acoustic insulation and still be economical. In 
the first instance, the brochure is intended as an aid for planners. 
Thermal insulation problems are first discussed with a view to the 
latest building laws and the Energy Conservation Act and then 
illustrated with the aid of calculation examples. 


36845 Cellulose insulation: a look beyond the newsprint. Volk- 
man, J.; Billau, R.L.; Manley, F. Butte, MT; National Center for 
Appropriate Technology (1978). 240p. (NP—23685). National 
Center for Appropriate Technology, P.O. Box 3838, Butte, MT 
59701 $7.70. 

The raw materials, processes, equipment, chemicals, and test- 
ing involved in producing high quality, safe cellulose material for 
insulating buildings are described. The business feasibility of the low 
income communities entering into cellulose manufacturing is ana- 
lyzed. It is concluded that: the manufacturing of cellulose insulation 
is not a simple process; the market for this insulation is declining; the 
raw materials for manufacturing cellulose insulation are becoming 
more expensive, and it is difficult and expensive for small manufac- 
turers to meet government specifications for this insulating material. 
The manufacture of cellulose insulation is therefore not recommend- 
ed as a new business venture. (LCL) 


36846 Heat recovery plant. Emmerich, W. (to Deutsches Paten- 
tamt, Muenchen (Germany, F.R.)). German(FRG) Patent 2,620,395/ 
A/. 17 Nov 1977. 13p. (In German). 

This heat recovery plant works with a heat pump which can 
be fed from various heat sources. Apart form waste heat of a central 
heating boiler (waste gas and radiated heat), room or outside air and 
water preheated by solar energy can be chosen as heat sources. Heat 
energy can be gained down to +2°C and after raising the tempera- 
ture level can be taken to the hot water plant of a building. The 
heating plant is mainly used in winter and, because of the use of 
waste heat, has a high efficiency. If burning of fossil fuels produces 
50% of the annual heat required, for example, then the heat pumpt 
requires only 10% of primary energy to supply the other 50% at an 
output figure of 5, i.e. a total of aobut 40% of primary energy is 
saved. The heat pump circuit contains the boiler, compressor, con- 
denser as usual. In the special boiler (made as the primary heat 
exchanger) the gaseous heat sources (waste gas or air) and the water 
preheated in a pipework system under the roof give up their heat to 
the secondary medium (an easily evaporated liquid). According to 
the sub-claims the internal and external air together or the internal 
air together with the waste gases are taken to the boiler in a suitably 
controlled mixture in each case. The hot waste gases are cooled in 
the boiler by water injection from about 200°C to such a level that 
their noxious substances, e.g., sulphur, are deposited, as desulphuriz- 
ing heating oils. With waste gas as heat source for the heat pump, 
hot water is obtained at about 90°C and from other heat sources hot 
water at about 60°C. The construction of the water circuits under 
the roof as a multipipe system is described in several sub-claims. 
Finally, it is claimed that the annual output figures of central heating 
boilers can be increased from 1:0.75 to over 1:1. 


36847 Wall element for energy transfer. Weiss, H. (to Deutsches 
Patentamt, Muenchen (Germany, F.R.)). German(FRG) Patent 
2,605,117/A/. 11 Aug 1977. 9p. (In German). 

This ‘wall element’ solves the problem of heating a building 
by a heat pump with air at lower temperature as the heat source. 
The well known problem of icing up of damp outside air at tempera- 
tures below zero is avoided by the fact that this wall element 
surrounds the buildings outer walls and their insulation as a tightly 
sealed body, where the space between it and the building wall has 
dried air pumped through it in a circuit by the heat pump. The 
bulding has many pipes mounted on constructional steel mesh on its 
outside wall as ‘internal heat exchangers’. This pipework system 
surrounds the building as a surface heater. According to a sub-claim 
it can also be extended to floors and ceilings. Going from the inside 
to the outside, after a surrounding insulating layer a an air space of 
15 to 20 mm there is a protective wall as the wall element, whose 
mass forms a store for equalising temperatures. The air space be- 
tween insulation and protective wall, sealed to the outside, forms an 
‘outer heat exchanger’. The heat pump pumps air down to -15° from 
this heat exchanger in the circuit through their boiler, raises the heat 
energy contained in it to a higher temperature level and pumps a 
suitable liquid heat carrier through the inner heat exchanger forming 
the heating system of the building. Its temperature is about 25° above 
the required room temperature. In practice a water store having a 
buffering function is interposed between the secondary heat pump 
circuit and the heating circuit. One heat exchanger transmits or 
extracts heat into or from the store. With suitable interconnection 
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the rooms in the building can be cooled at high ambient tempera- 
tures. 


36848 Heat recovery plant for heated buildings. Klawitter, E. (to 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,602,479/A/. 28 Jul 1977. 8p. (In German). 

The plant according to the design uses the heat present in the 

waste air of a building as well as, above all, the ‘through heat’ 
passing through the walls as a heat source for a heat pump, which 
introduces this quantity of heat at a higher temperature level to the 
building heating system. A heat exchanger with a large surface, e.g. 
in the form of coils of pipes, is installed in the wall of the building 
itself or in a surrounding concrete shell to obtian the ‘through heat’. 
A secondary medium circulates through these pipes by means of a 
pump, and through the boiler of the heat pump circuit and transmits 
the through heat to this circuit. In parallel with this, a blower blows 
the building waste air into the boiler and, after giving up its remain- 
ing heat, out into the open. The driving energy of the two pieces of 
circulating equipment is also taken up, i.e. recovered by the boiler. A 
condenser (connected in series with the boiler and heat pump) 
transmits the heat introduced to it to a secondary heat carrier e.g. 
water. A heating pump circulates the latter through the condenser 
and through the building heating system. The fresh air introduced 
into the building and the heating plant is preheated in a ‘window 
heat exchanger’. This heat exchanger exists in the space between a 
tightly closed multiple glass sheet and a single glass sheet mounted at 
a distance in front of it. The incoming air fed in at the top via a filter 
is preheated while passing this space and flows out through an outlet 
at the bottom (below the suction of the waste air fan) into the 
building. 
36849 Richtlinien fuer Waermemessung und Waermeabrechnung. 
(Guidelines for heat measurement and calculation). Frankfurt am 
Main, Germany, F.R.; Verlags- und Wirtschaftsges. der Elektrizi- 
taetswerke (1977). 176p. (In German). 

This 2nd edition of the book describes measuring and control 
installations for heating systems as well as methods to determine and 
calculate heating energy consumption. Another chapter is dedicated 
to the legal aspects of calorimeters. There is an appendix containing 
definitions, characteristic data of heat supply, climatic terms, stand- 
ards, guidelines, and regulations proposed by law. 


36850 Dachheizzentralen. Planung - Betrieb - Wirtschaftlichkeit. 
(Roof heating centres. Planning - operation - economic aspects). Use- 
mann, K.W. Duesseldorf, Germany, F.R.; VDI-Verl. (1976). 160p. 
(In German). 

The development of roof heating centers has been an impor- 
tant step in heating and building technology as they are independent 
of the location of the heat generators. The present brochure investi- 
gates the advantages and disadvantages of a roof heating centre, its 
preconditions and the necessary installation on the basis of present 
regulations. Economic aspects are mentioned. Separate chapters deal 
with safety aspects. 


RESIDENTIAL BUILDINGS 


REFER ALSO TO CITATION(S) 36665, 36669, 36670, 36687, 
36731, 36917 


36851 (CONF-790107—2) Energy and economic effects of resi- 
dential heat pump water heaters. O'Neal, D.L.; Haynes, V.O.; Hirst, 
E.; Carney, J. (Oak Ridge National Lab., TN (USA)). 1979. Con- 
tract W-7405-ENG-26. 7p. Dep. NTIS, PC A02/MF AO}. 

From 3. national conference and exhibition on technology for 
energy conservation; Tucson, AZ, USA (22 Jan 1979). 

Consumers are currently offered two choices in the electric 
water heating market: conventional and solar systems. A third 
alternative that should enter the market within three to five years is 
the heat pump water heater. Two heat pump water heater systems 
are being developed with funding from the Department of Energy. 
One system operates on a standard Rakine cycle and the other on a 
Brayton cycle. The design of each system is described and their 
national and regional energy conservation and economic potential is 
evaluated. The two heat pump systems are compared to both con- 
ventional electric and solar water heating systems in the ten Federal 
regions using the ORNL engineering-economic model of residential 
energy use. Results indicate that heat pump water heaters are much 
more cost effective and energy conserving than either conventional 
or solar water heaters in each of the ten regions. Compared to a 
conventional electric water heater, the payback periods for Rankine 
and Brayton cycle heat pump water heaters are 2.1 and 2.7 years, 
respectively. For a solar system designed to provide 65% of the 
load, the payback period is 11.4 years. Assuming heat pumps are 
introduced in 1981, the projected cumulative energy saving to the 
year 2000 is 1.4 Quads. Even with Federal tax incentives to acceler- 
ate its use and assuming introduction of the systems in 1977, solar 
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water heating offers less than two thirds the energy saving of heat 
pump water heaters. 


36852 Mobile home weatherization. Wied], M.A.; Corbett, R.J. 
Butte, MT; National Center for Appropriate Technology, P.S. Box 
3838, Butte, MT (1977). Ne 3676). Natio Center for 
Appropriate Technology, P.O. Box 3838, Butte, MT 59701 $1.30. 

Specific and miscellaneous energy conservation measures in- 
en the weatherization of mobile homes are itemized and dis- 
cussed. These measures include eliminating heat losses (or gains) 
through the windows, doors, walls, roof, and floors of mobile 
homes, proper maintenance of heating and coolin; equipment, 
mobile home siting, operation of appliances, and possible use of solar 
water heating. The advantages, disadvantages, and economics of the 
energy conserving measures are included. (LCL) 


36853 (DOE/EIA—0175) End-use energy 
base. Version 10. User's manual. Maloney, M. (Departm« 
Energy, Washington, DC (USA). Energy Information Administra- 
tion). eeeb 1979. 94p. Dep. NTIS, PC AO5/MF AO1. 

The End Use Energy Consumption Data Base contains esti- 
mates of United States energy consumption categorized by fuel type, 
section of the economy, end use, and geographic area. Eight sectors 
are considered: agriculture, mining, construction, manufacturing, 
transportation, commercial, household, and electric utilities. For the 
agriculture, mining, manufacturing, and commercial sectors there are 
breakouts by major industries. For the transportation sector, there is 
a breakout by mode of transportation. For the household sector, 
there are breakouts by type of housing structure and income level. 
Consumption estimates are at the national, census-division, and state 
levels, except for the household and commercial sectors, which are 
only at the national and census-division levels. The version of the 
data base described by this manual (Version 110) contains consump- 
tion estimates for 1967, 1971, and 1974; the commercial sector 
estimates are for 1974 only. Future versions will contain estimates 
for 1975. The data base exists in two forms: as a sequential file on 
tape and as a random access file on the EIA computer. The random 
access file must be accessed by use of the data base management 
system - ADABAS. 


36854 (ORNL/CON—35) analysis of 
single-family dwelling thermal . Hutchins, P.F. Jr.; Hirst, 
E. (Oak Ridge National Lab., TN (USA)). Nov 1978. Contract W- 
7405-ENG-26. 56p. Dep. NTIS, PC A04/MF AO1. 

Various levels of investment in energy-efficient designs are 
analyzed for new single-family detached dwellings. The purpose is 
to develop relationships between initial cost and annual energy 
savings in space heating and cooling for use in the ORNL residential 
energy use simulation model. The analysis is performed for a 1200 ft? 
ranch-style home in nine U.S. locations using both natural gas or 
electricity. The annual loads calculation and cost survey are based 
on a report by Petersen at the National Bureau of Standards, which 
used the NBSLD computer code. The economic analyses, which 
minimize lifecycle costs, were conducted using an updated version 
of a computer program written at ORNL. Results define relation- 
ships between annual energy savings in space heating and cooling 
versus additional initial cost, which demonstrate the law of diminish- 
ing marginal returns. Curve characteristics are generally a function 
of climate, although the order of implementation for the various 
energy-conserving options (heating only) is basically constant across 
all regions. Potential reductions in annual energy use range from 30 
to 60% when compared to the present 1974 Housing and Urban 
Development Minimum Property Standards (HUD—MPS). Opti- 
mum levels of investment in energy-conserving design for heating 
only were computed for each location. When compared to the 1974 
HUD—MPS, major differences were noted for but the natural 

heated homes in areas less than 5200 heating degree days. 

aybacks for additional investment above the current standard range 

from 15 to 20 years for natural gas users and four to six years for 
electrically-heated homes. 


(TID—29448) Projections of future demand for electricity 
in the TVA : the residential sector. Hirst, E. (Oak Ridge 
National Lab., TN (USA)). Feb 1979. Saat W-7405-ENG-26. 4p. 
Dep. NTIS, PC A02/MF AO1. 

This is a summary of oral testimony presented before Senator 
Jim Sasser at hearings on future power gag in the Tennessee 
Valley, Knoxville, , February 15, 1979. The material presented 


ent of 


here is based on work done at ORNL for the U.S. GAO during the 
summer of 1977. Results of this work appear in Chapter 5 and 
Appendix II of the GAO report, Electric Energy Options Hold 
Great promise for the Tennessee Valley Authority, published in 
November 1978. The TVA projection methodologies being used in 


1977 were definitely not state-of-the-art, Dr. t feels. Three 
different methods were used and a final single projection was pre- 
pared. None of the methods was explicitly sensitive to both the 
engineering and the economic determinants of residential electricity 
and energy use. Thus, the effects of government conservation pro- 
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—_ ni aap mh by TVA, state energy offices, and the U.S. DOE) 
tial energy technologies (solar water heaters, im- 
proved electric heat pumps) could not be explicitly included in the 
A model. The data supporting the 1977 residential electricity 
models was incomplete and inadequate. In their July 1977 load 
forecast, TVA showed residential electricity consumption at 64 
billion kWh in 1990. Projections developed with the ORNL residen- 
tial energy use model showed a range in 1990 of 52 to 56 billion 
kWh. The. July 1978 load forecasts prepared by TVA remedy many 
of the problems seen in 1977. (MCW 


36856 NASA licenses electricity saver for home and industry. 
Public Util. Fortn.; 103: No. 7, 35.5909 Mar 1979). 

NASA has licensed ten companies to manufacture an inexpen- 
sive space spinoff invention that has the ability to reduce substantial- 
ly (in some cases as much as 50%) the amount of energy consumed 
by the billions of electric motors used in homes and industry 
oe = the ——_s yt wee save millions of barrels of oil 
each year. The ied a power factor controller. It was 
invented by Freak 3 a Nola, Marshall Space Flight Center, while 
trying to find a way to reduce the amount of power necessary for 
operating solar heating and cooling systems. The power factor 
controller, when attached to a motor, continuously determines the 
precise amount of electricity needed by the motor to perform its 
work efficiently. It does this by sensing the shifts in the relationship 
between voltage and current as the motor’s work load changes. 
When it senses a — it cuts back the voltage level to the 
minimum required. This reduced voltage causes current flow to drop 
as well, markedly reducing the power normally wasted through heat 
loss. The device works on any single-phase, houshold-type motor by 
simply connecting it to the wires going to the motor. 

36857 Floor heating of high-rise buildings. Korff, H.K. 
Elektrowaerme Int., Ed. A; 37: No. 1, 32-36(Jan 1979). (In German). 

When planning a ¢ housing estate near Aschaffenburg in 
the years from 1962 to i968, the decision was made to use electric 
floor heating fed mainly by off- electricity. In order to keep the 
cost of heating at an acceptable level and for better use of the 
storage effect, a type of thermal insulation was installed which was 
far in advance of the methods used at the time. The heat transmission 
coefficient of the external walls was later on found to be 0.88 W/ 
m?K. This value fully meets the requirements as specified in the 
thermal insulation ordinance which came into force in 1977. A cost 
analysis has shown that the heating costs are not higher than in 
taller ilar buildings equipped with conventional heating systems. 


36858 Heat pump in competition with other space-heating sys- 
tems. Hadenfeldt, A. (Hamburgische Electricitaets-Werke A.G. 
(Germany, F.R.)). Elektrowaerme Int., Ed. A; 37: No. 1, 46-52(Jan 
1979). (In German). 

Heat pumps for use in detached and semi-detached houses 
save heat energy and have already reached a high level of develop- 
ment although they are still being introduced in the market. This 
applies both to single source water-to-water heat pumps using the 
soil or groundwater as source of heat as well as to the dual-source 
units deriving heat from both the atmosphere and water. Although 
at oil prices of DM 0, ad 5 litre the heat pump is not as economical 
as a conventional oil: heating system, there are many aspects to 
induce owners to select a heat pump system as energy prices are 
liable to increase and the government promotes the use of heat 
— by allowing higher rates of depreciation. The use of heat 

—— thus helps to preserve the reserves of fossil fuel and to reduce 
lependence on supplies of oil from abroad. 


36859 Installation of heat pumps in housing. Jaenisch, H. (Han- 
nover-Braunschweigische Stromversorgungs-A.G., Hannover (Ger- 
many, F.R.)). Elektrowaerme Int., Ed. A; 37: No. 1, 52-55(Jan 1979). 
(In German). 


The installation of heat pumps in residential buildings necessi- 
tates an integrated approach in planning. The units have to be 
selected and dimensioned according to the heat requirement deter- 
mined as specified in DIN standard 4701. The condition of the heat 
source thus determines the reliability and cost of pump operation. 
Future servicing and maintenance must be allowed for and the 
control gear must be in line with the requirements to be met in 
comfort loin 


36860 Domestic water heating by heat pump. Alban, P. (Stiebel 
Eltron G.m.b.H. und Co. K.G., Sieieeeinden (Germany, F.R.)). 
Elektrowaerme Int., Ed. A; 37: No. 1, 55-60(Jan 1979). (In German). 

It is advisable to carefully select the domestic hot water 
system for a building because the cost of hot water is gaining 
increasing importance as heating costs decrease as a result of 
improvements in thermal insulation. In buildings using heat pumps 
for space heating the designer has to chose between four alterna- 
tives: a heat endianager in the heat pump condenser, a heat exchanger 
in the heat pump main, a separate small heat pump and separate 
supply of hot water by storage or instantaneous heater. The article 





JULY 15, 1979 


discusses the pros and cons of the various solutions. Whether a fully 
integrated system is selected or the less expensive unit systems 
depends on the wishes of the owner and the acceptable cost level. 


36861 Fireplace heating system. Cleer, C.W., Jr. (to Ridgeway 
Steel Fabrications, Inc.). US Patent 4,131,231. 26 Dec 1978. Filed 
date 1 Feb 1977. 10p. 

A heating system is disclosed for heating a confined area with 
an open-heart wood-burning fireplace. A fireplace jacket is provided 
which comprises a multi-chambered double-walled arrangement or a 
grate member. Log supporting portions of the jacket slant upward 
slightly in order to prevent a pinging sound by creating convectional 
force when water is circulating therethrough. The grate member 
includes first and second headers formed from the prisms with 
triangular bases, and water conducting pipe portions extending on 
three sides of a fire burning in the open-hearth fireplace. The 
fireplace jacket is readily utilizable with a conventional forced-air 
furnace in associated with a heat exchanger disposed in the furnace 
cold air return. Combustion air for the fire is provided from an area 
external of the confined area to be heated by the heating system. 


36862 Energy saving fireplace. Rusinek, S. Jr.; Spector, G. US 
Patent 4,131,106. 26 Dec 1978. Filed date 30 Sep 1976. 2p. 

A superheater for a fireplace in order to obtain a greater 
amount of the heat from a fire and move the heat into the room is 
disclosed. The device consists of a cradle upon a middle of which 
logs can be placed for burning, the cradle consisting of a series of 
pipes through which air is forced so to become heated before blown 
into the room, the air intake side of the pipes being connected to a 
manifold into which a duct leads from the outside of the house so 
that fresh air, laden with oxygen, enters the room hot and maintains 
more oxygen for the fire so to burn more intensely. 


36863 Log-burning stove. Choate, J.R. (to Hydraform Products, 
aa US Patent 4,131,104. 26 Dec 1978. Filed date 21 Apr 1977. 
10p. 


A log-burning stove is disclosed which contains a full refrac- 
tory firebox, the stove designed to permit the easy insertion of large, 
economical, wood logs, particularly green logs, which stove com- 
prises a shell defining a combustion chamber, the combustion cham- 
ber fully lined with refractory material, and having an entrance and 
a full-length loading door adapted to permit the easy introduction of 
logs into the combustion chamber, the door adapted to move be- 
tween a closed, upright, sealed position and an open supporting 
position extending generally laterally from the lower portion of the 
entrance opening, the door containing roller means on the internal 
surface thereof which provides for the lateral movement of a large 
log thereon which permits the positioning of the log adjacent the 
center of the entrance, whereby, after said positioning of the log 
adjacent the opening, the log may be moved inwardly through the 
entrance and into the combustion chamber. 


36864 Combination glass door and heat-exchanging grate for 
fireplaces. Bergstrom, T.R. (to Thermograte, Inc.). US Patent 
4,129,113. 12 Dec 1978. Filed date 30 Mar 1977. 10p. 

An improved combination glass door closure and ducted 
(e.g., tubular) heat exchanging grate for fireplace cavity. The heat 
exchanger comprises a plurality of hollow, generally parallel, C- 
shaped heat exchanger members which are carried by a glass door 
fireplace closure. One end of the heat exchanger members is at- 
tached to the fireplace closure by means of a sliding or floating seal 
and means are provided for preferentially directing the flow of air to 
the centermost heat exchanger members. 


36865 Supervision system based on the example of three typical 
district-heating lines laid in the ground. Donath, F. (Kabel- und 
Metallwerke Gutehoffnungshuette A.G., Hannover (Germany, 
F.R.)). Fernwaerme Int.; 7: No. 6, 206-209(Dec 1978). (In German). 

The article presents a supervision system by means of which 
district-heating lines laid in the ground, commencing with a single 
line and extending to large systems, can be supervised to give 
favorable costs. The combination of supervision apparatus compris- 
ing the most modern semiconductor technology with system-opti- 
mised supervision branches resulted in a supervision design the 
flexibility of which is such that it meets all requirements and thus 
gives an important contribution to the reliability of power supply. 


36866 Heating-cost distributor on the vaporisation principle. 
Nipkow, J. (Eidgenoessische Technische Hochschule, Zurich (Swit- 
zerland)). Fernwaerme Int; 7: No. 6, 209-214(Dec 1978). (In 
German). 

Heating-cost distributors on the vaporization principle make 
it possible to record the relative heat consumption of each heater - 
and hence of every dwelling - in a centrally-heated installation. The 
charge for consumption which this makes possible results, by reason 
of the urge to save, in a power saving of 10 to 20%. The author 
explains the principle of functioning, the accuracy, economic effi- 
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ciency and problems in the application of the heating-cost distribu- 
tor. 


36867 Heating device. Fike, C.D. US Patent 4,126,119. 21 Nov 
1978. Filed date 23 May 1977. 6p. 

A heating device such as a fireplace is disclosed which has a 
fire box with an opening in one side and an arrangement for feedi 
long logs, at least two at a time parallel with one another thro 
the opening. The device includes an enclosure for the logs and may 
include a jacket around at least part of the fire box through which 
the enclosure extends. 


36868 Impact of heat pump systems on the environment. Mueller, 
P. (Vereinigte Elektrizitaetswerke Westfalen A.G. (VEW), Dort- 
mund (Germany, F.R.)). Elektrowaerme Int., Ed. A; 36: No. 6, 307- 
312(Nov 1978). (In German). 

The effect of the extraction of heat from such sources as 
water, ground, and air is of age interest in the use of heat- 
pumps for residential heating. The VEW utility is at present 
in a research project for the EEC commission with the aim of 
quantifying this and of removing the uncertainties involved in the 
design of heat pump installations for actual use. The project is 
further intended to make it easier for the authorities to approve such 
installations and to grant the ne construction permit. The 
findings from actual operation er furnish important suggestions 
for the design concept. 


36869 Heat pump pilot installation with latent store for residen- 
tial heating. Mader, H. (Badenwerk A.G., Karlsruhe (Germany, 
F.R.)). Elektrowacrme Int., Ed. A; 36: No. 6, 319-324(Nov 1978). (in 
German). 

The building investigated is a bo gta d house built on a 
slope facing south in the vicinity of the Kaiserstuhl area in south- 
west Germany (climatic zone I). The base load heat pump I with- 
draws heat from the outside air down to a temperature of -2°C. At 
lower temperatures heat pump II is put into operation additionally 
which withdraws the required heat on a latent store and feeds it 
into the space-heating system. While heat cep 1 is in operation, the 
heat produced in the heat pump cycle is additionally fed to the latent 
store. 


All-electric multi-purpose building for a senior citizens’ 
home. Kuhrwahl, H. (Hamburgische Electricitaets-Werke A.G. 
(Germany, F.R.)). Elektrowaerme Int., Ed. A; 36: No. 6, 325-334(Nov 
1978). (In German). 

For more than 18 months the installations in the multi- 
purpose building serving the auditorium, the cafeteria, the bowli 
alley, the medical department and the swimming | were investi- 
gated and the measured data evaluated. After initial difficulties had 
been overcome and all units funtioned Properly it was possible to 
derive an optimum mode of operation from the energy flow data and 
to run the installations so as to furnish a maximum of comfort at a 
minimum of energy input. The use of regenerative heat exchangers 
in the air-conditioning systems and operation of the 
machine (designed for cooling and dehumidification duty) as a heat 
pump enables the heat requirement of the entire building to be 
covered down to an outside temperature of about +3°C if addition- 
ally heat is extracted from the return air. The balance of the energy 
requirement is supplied by an electric hot water block storage heater 
which is charged during the off-peak period. Compared with a 
conventional system the energy savings pay for the extra cost within 
a period of about five years. 


36871 Effect of temperature and saving efforts on light fuel oil 
consumption. A short-term analysis. Rossbach, U. (Deutsche BP 
Benzin und Petroleum A.G., Hamburg (Germany, F.R.)). Oel; 16: 
No. 11, 304-306(Nov 1978). (In German). 

Consumer efforts to save energy have brought about a reduc- 
tion of the basic consumption of households. As a result, changes in 
the atmospheric temperatures are likely to produce more drastic 
fluctuations in the consumption than in the past. 


36872 Field studies on the effect of increased thermal insulation 
in some electrically heated houses. Anderson, B.R. of the 
Environ, Build Res Establ, Engl). Heat. Vent. Eng. J. Air ; 52: 
No. 613, 6-12(Nov 1978). 

This paper presents and compares data on heat inputs and 
internal temperatures collected from two groups of Scottish weer 
Authority electrically heated houses, one group ha 
tively poor standard of thermal insulation and on Ge ae hevine a 
much higher standard. Over one year the better insulated houses 
used an average of 18% less electricity than those on the other 
group; over the winter months 22% less electricity was used on the 
insulated group. 


36873 Domestic heating by heat pumps, existing machines, possi- 
> - Estlimbaum, P. Entropie; No. 84, 25-30(Nov 1978). (In 
rench). 
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From an analysis of the efficiency of the different types of 
heat pump at present on the market, machines running on an external 
source (air, water or ground) seem to be the best for domestic 
heating (regulation air renewal: 1 volume per hour). Among these, 
the machines which ought to be developed are the external air/ 
recycled air or external air/water types, as the external air is a 
universally available source. In order for these machines to be 
worthwhile, however, the annual practical efficiency factor must be 
at least 3 which, depending on the case, requires: an exchanger 
efficiency (evaporator, condenser) of 0.75, a ee compres- 
sion yield of 0.8, an electric motor efficiency of 0.8, minimised 
power of the auxiliaries, in particular for machines using air as the 
source of heat and regulation of the thermal power suited to the 
requirements. 


36874 Examination of the economy of an external air-water heat 
pump with gas boiler in parallel and alternative operation. Fox, U.; 
Schneider, W. (Fachhochschule Giessen (Germany, F.R.). Fachber- 
eich Energie- und Waermetechnik). HLH, Z. Heiz., Lueftung, Klim., 
Haustech.; 29: No. 8, 299-301(Aug 1978). (In German). 

For a bivalent heating system, such as the external air-water 
heat pump with gas boiler, the question is which method of oper- 
ation (alternative or parallel) is the most economical and what is the 
optimum design. From existing heat pump models of one manufac- 
turer, the authors examine the parallel and alternative operation for 
various external temperatures and thus the different output figures 
for ecnomic use. The results are —_ in tables and diagrams and 
can be transferred to comparable applications. 


Feasibility of zero residential energy growth. Hirst, E.; 
O'Neal, D. (Oak Ridge Natl Lab, Tenn). Energy 
(Oxford); 3: No. 4, 427-438(Aug 1978). 

This paper examines the effects 6 pn regulatory, 
incentive and research programs on residential 4 use and 
household economics during the 1977-2000 period. basis for 
these evaluations is a detailed engi =p yee ny model of resi- 
dential energy use developed at ORNL. guiding principle in the 
policies and programs examined is reduction of energy-related lifecy- 
cle costs with minimal lifestyle changes. Results of these analyses 
suggest that future trends in residential energy use are subject to 
considerable control. Estimates of energy use in the year 2000 vary 
by 50%. A judicious combination of government regulations (appli- 
ance efficiency standards, thermal standards for construction of new 
residences), incentives for weatherization of existing homes and 
research and development to produce new pene op: can yield a 
future in which residential energy use in the year is at roughly 
the present level. Such a combined program can also provide large 
economic benefits to households: the reduction in the present worth 
(at a real interest rate of 8%) of fuel bills between now and 2000 
could exceed the extra costs of more efficient equipment and struc- 
tures by $60 billion. 


36876 Investigation of a demand-actuated defrost system for resi- 
dential refrigerators. Bell, C.A. (Tex Tech Univ, Lubbock). Energy 
(Oxford); 3: No. 4, 479-483(Aug 1978). 

The purpose of this paper is to focus attention on a refrigera- 
tion and energy-utilizution problem of some national significance and 
to propose a possible solution. The primary contribution of this work 
is the introduction of the concept that defrosting can be delayed 
until the integral of interior humidity over compressor operating 
time reaches a predetermined value. The system described operates 
satisfactorily (although perhps not optimally), is inexpensive to build, 
and overcomes many of the disadvantages of previous attempts to 
solve this problem. Experimentation with the defrosting system 
described was aimed at demonstrating the feasibility of the concept 
on one refrigerator/freezer unit. Experimentation indicated that the 
system operated successfully in that defrosting could be initiated in 
12 hr under severe usage and could be delayed for several weeks 
under very light usage. In all cases, the system was able to initiate 
— before the undesirable effects of excessive frost were 

etected. 


36877 Life-cycle costing for consumers of energy-conserving de- 
vices. Penner, S.S.; Brambley, M.R.; Schmalensee, R. (Univ of Calif, 
San Diego). Energy (Oxford); 3: No. 4, 415-419(Aug 1978). 

The authors derive general relations for life-cycle costs and 
savings associated with energy-conserving devices for consumers. 
These are applied for parametric evaluation of the efficacy of 
retrofitting ceiling insulation in San Diego County houses. 


36878 Heat requirements and energy use in British houses. Heap, 
R.D. (Electricity Council Research Centre, Chester, Great Britain). 
Energy Build.; 1: No. 4, 347-366(Jun 1978). 

Housing data and likely ranges of insulation levels are com- 
bined to give estimates of the heating requirements for conventional 
houses and small flats to be built in Britain in 1977 - 1987. After 
allowance for non-solar heat gains, requirements of 65 to 120 kWh/ 
day for 4 to 6 person houses and of 8 to 47 kWh/day for small flats 
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are predicted. The 65 kWh/day lower limit for houses will be 
improved on in the case of very-well-insulated houses using modified 
construction techniques. Data are collated showing average inciden- 
tal heat gains from appliances, water heating, and other sources. The 
effects of these on annual heating energy use and on mean power 
requirements are assessed, and annual heating energy use per kW of 
design heat loss is calculated for a —_ of levels of incidental gains 
at three British locations; Pembroke, Croydon, and Edinburgh. The 
typical solar contribution to this heating energy is also calculated. 
Mean-to-peak power variations are considered, showing that on 
av a heating system operates at 20 to 30% of the house design 
Fenny this is the level at which energy-use efficiency is most 
significant. The theoretical predictions of heating energy use are 
shown to give reasonable agreement with actual use as measured in 
field trials, despite the wide variability of the latter. The variation of 
total solar heating with orientation of a house with windows on two 
— sides is studied in the Appendix, showing a variation of +- 
15% in winter and +-6% in spring and summer for a particular 
house desi 


36879 Economics of heat insulation measures in pi 


a ae 1 


Wagner, H. Z. Waer 
23: No. 6, 27-30(1978). (In German). 








pelines. 
-Schallschutz-Brandschutz; 


Rising energy prices make it essential to concern oneself to an 
increasing degree with possibilities of saving by suitable thermal 
protection of heat containing pipelines. The author gives a survey, 
using examples and diagrams for determining the economical insulat- 
~ A thickness for pipelines and the saving which can be 

ieved by them. Apart from this, those measures regarding heat 
insulation are interpreted briefly, which are envisaged in the context 
of the West German Government's Energy Saving Law heating 
plant order. 


36880 Conservation for window air conditioners: a guide for 
homeowners and weatherization crews. Riley, J.T.; Haumberger, H. 
Jr.; Riley, K.L. Butte, MT; National Center for Appropriate Tech- 
nology (1978). 15p. (NP—23680). National Center for Appropriate 
Technology, P.O. Box 3838, Butte, MT $0.60. 

Recommendations are made on the maintenance, operation, 
and shading of existing window air conditioners for the purpose of 
helping home owners conserve energy. (LCL) 


36881 Establishment of regulations. Part 440—weatherization as- 
sistance for low-income Fed. Regist. (Wash., D.C.); 42: No. 
105, 27899-27908(1 Jun 1977). 


From Energy, CFR10, Federal Energy Administration. 

The Federal Energy Administration (FEA) hereby establishes 
regulations for a program of weatherization assistance for low- 
income persons. These regulations set forth the requirements for the 
development and implementation of a weatherization program to 
assist in achieving a healthful dwelling environment and maximum 
practicable energy conservation in the dwellings of low-income 
persons, particularly elderly and handicapped low-income persons, 
in order both to aid those persons least able to afford higher energy 
costs and to conserve needed energy. 


36882 Overview of mobile home weatherization problems. Wied, 
M.A.; Corbett, R.J. Butte, MT; National Center for Appropriate 
Technology (1977). 23p. (NP—23677). National Center for Appro- 
priate Technology, P.O. Box 3838, Butte, MT 59701 $.80. 

Information and tabulated data are presented on mobile home 
production, purchases, use, location, household composition and age, 
initial cost and upkeep, insurance, safety, and weatherization. It is 
concluded that existing mobile homes are not an economical alterna- 
tive to conventional housing, weatherizing them is difficult, and they 
are energy inefficient. Newer mobile homes are improving but until 
these improved units are in widespread use, existing mobile homes 
should be retrofitted with limited weatherization techniques to 
achieve energy conservation. (LCL) 


OFFICE BUILDINGS 
REFER ALSO TO CITATION(S) 36886, 36887 


36883 Heat recovery and measures to conserve energy in large 
buildings. Steinbach, W. (LTG Lufttechnische G.m.b.H., Stuttgart 
(Germany, F.R.)). Elektrowaerme Int., Ed. A; 36: No. 6, 313-319(Nov 
1978). (In German). 

Statements on waste heat utilization and energy conservation 
measures should be based on knowledge of the temperature and 
moisture level, time and place of heat demand and waste heat 
production, mass flow, cost factors for energy components, systems 
with control elements and their necessary components. These funda- 
mentals are illustrated by the example of energy consumption calcu- 
lations for office and administrative buildings and other buildings of 
this kind, and different ways to save energy are pointed out. 
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36884 Lighting controls: their current use and possible improve- 
ment. Hunt, D.R.G.; Crisp, V.H.C. (Build Res Establ, Garston, 
Watford, Engl). Int. J. Energy Res.; 2: No. 4, 343-374(Oct-Dec 1978). 

A ‘broad brush’ picture of likely waste was obtained by a 
survey of about 200 offices, visited on at least five occasions each, 
over the course of several months. The illuminance at desk positions 
and the prevailing switching conditions were noted and an estimate 
of waste was calculated by comparing the data with the known 
design illuminance. More detailed information of lighting use and 
apparent waste was obtained by ‘time-lapse seg hy’ in seven 
installations; three offices and four teaching areas of different depths 
and occupancy patterns. Here, waste associated with excessive use 
during daylight hours and use during unoccupied periods could be 
isolated and savings predicted for the use of automatic photoelectric 
controls and time switches. The available hardware for such control 
has been surveyed and its cost effectiveness investigated in general 
terms for several types of installation. Predicted savings have been 
calculated using a simple model of available daylight and it is 
expected that analysis of more recent meteorological data will 
provide more precise estimates. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 36653, 36951 


36885 Heat pumps in sports centres. Sturzenegger, E. Entropie; 
No. 84, 48-5O0(Nov 1978). (In French). 

The design, operation, and performance of a heat pump 
system used for heating and cooling an indoor sports arena at Chur, 
Switzerland are described. (LCL) 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 36637 


36886 (LBL—8481) DOE-1: sample run book. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 1978. Contract W-7405- 
ENG-48. 427p. Dep. NTIS, PC A19/MF AOl1. 

Samples of DOE-1 energy analysis runs are presented for four 
different buildings: a simple structure; a 31-story office building; a 
modified 31-story office building with a solar-heating system; and a 
small medical-office building. The intention is to progress from 
minimal to complex uses of the program. The simple structure 
introduces the new user to DOE-1. The large office building demon- 
strates runs on a variety of systems and plant options. The modified 
office building is a more complex treatment that illustrates the use of 
DOE-1 to determine energy code compliance. The medical building 
demonstrates a number of available options, such as simulation of 
shading surfaces and use of heat recovery. The following is given for 
each run: a simplified drawing of the building, detailed specifica- 
tions, DOE-1 input, and selected output reports. The building speci- 
fications were compiled to allow the reader to relate the input to the 
actual physical cemediion of the architecture, distribution 
system, and central plant for each building. The input shown is that 
echoed by the program, complete with line numbers supplied by the 
Building Design Language processor. All of the runs were made on 
the Lawrence Berkeley Laboratory CDC 7600 computer using 
Version 1.4 of the DOE-1 (formerly Cal-ERDA) program. 


36887 (LBL—8569) DOE-1: users guide. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 1978. Contract W-7405- 
ENG-48. 276p. Dep. NTIS, PC A13/MF AOl. 

DOE-1 is a public-domain computer program that allows 
users to explore the energy behavior of proposed and existing 
buildings and their associated heating, ventilation, and air-condition- 
ing systems. Incorporating mathematical models and utilizing hourly 
weather data, DOE-1 calculates the hour-by-hour performance and 
response of a building whose description has been provided by the 
user. In addition, DOE-1 can produce an economic analysis of the 
energy use and the costs and benefits of making alternation in design. 
DOE-1 is intended to be used by architects, engineers, and others 
concerned with the energy analysis of buildings and with the conse- 
quent economic implications. The source program is available from 
NESC and DOE-1 can be run in this manner on any CDC computer. 
The Users Guide example is a single-story office building located in 
Chicago. 


36888 (ORNL/Sub—7261/1) Energy conservation opportunities 
in commercial appliances. Final report. Hurley, J.R.; Searight, E.F.; 
Wong, A. (Thermo Electron Corp., Waltham, MA (USA)). Dec 
1978. Contract W-7405-ENG-26. 28lp. Dep. NTIS, PC A13/MF 
A0l. 

This study establishes a data base of energy-consuming appli- 
ances in the commercial sector, and identifies and rates the most- 
promising development opportunities that would save significant 
amounts of energy on a national level. A detailed national inventory 
of 45 major appliances and their energy consumption was established 
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for the year 1975. Thirty-four potential appliance improvements 
were identified, evaluated, and ranked. The opportunities are identi- 

ed by means of a literature search and contact with industry 
representatives. The commercial sector is defined in terms of the 
divisions prescribed in the S.I.C. Manual (1972) of the OMB. These 
groups are recombined into the commercial subsectors of communi- 
cations; utilities; wholesale; retail; finance, insurance, real estate, and 
services; hospital; schools; and public administration. The major 
energy-consuming appliances in the following six functional-use 
categories were identified: s heating and cooling; water heating; 
refrigeration; cooking; and lighting. The equipment in these catego- 
ries was estimated to consume 87% of the total energy used in the 
commercial sector, with the remaining 13% consumed by equipment 
such as computers, business machines, laundry equipment, dishwash- 
ing, and other food-service equipment. (MCW) 


36889 Calculation model with reference to the energy economy in 
greenhouses, Alemo, J.; Svensson, S.A. (Swedish Univ. of Agricul- 
tural Sciences, Lund, Sweden). Acta Hortic.; 267-269(1978). 

A considerable energy saving, together with the same or 
improved growing conditions could probably by achieved in green- 
houses for reasonable investment costs. Because of the complexity of 
the problem an accurate calculation model is necessary to appraise 
the influence on the growing conditions of different procedures to 
reduce the heating costs. The feature of such a model is outlined. 


36890 Low-energy greenhouse. Gustavsson, G.; Landgren, B. 
(Swedish Univ. of Agricultural Sciences, Lund, Sweden). Acta 
Hortic.; 203-208(1978). 

Since 1973 work has been carried out at Alnarp concerning 
different types of single- and double-covered greenhouses. 
of the great demand for natural light in Swedish greenhouses, the 
main work has gradually been directed towards a single-covered 
house with internal thermal screens for heat conservation. A simple 
internal system for sun-collection, a heat-pump and a water-basin for 
heat-accumulation are also integrated in this system. 


36891 Energy optimizing in cold storage. Astroem, P. (Swedish 
Univ. of Agricultural Sciences, Lund, Sweden). Acta Hortic.; 263- 
266(1978). 

The energy costs have to an ever increasing extent underlined 
the importance of designing cold storage with regard to ener, 
consumption. The necessity of this will be very clear because of 
fact that artificial cooling costs essentially more than heating. We 
can roughly divide the measures to reduce the energy costs into such 
as aim at reducing energy consumption and such as aim at reduce 
energy costs. 


TRANSPORTATION 
REFER ALSO TO CITATION(S) 36853 


36892 (ORNL—5493) Transportation Energy Conservation Data 
Book: Edition 3. Shonka, D.B. (ed.). (Oak Ridge National Lab., TN 
(USA)). Feb 1979. Contract W-7405-ENG-26. 513p. (ORNL— 
5198(Ed.3)). Dep. NTIS, PC A22/MF A0O1. 

This is the third edition of the Transportation ye 4 Conser- 
vation Data Book, a statistical compendium compiled and published 
by Oak Ridge National Laboratory (ORNL) under contract with the 
Transportation wo Conservation (TEC) Division of the Depart- 
ment of Energy (DOE). Secondary data on transportation character- 
istics by mode, on transportation energy use, and on other related 
variables are presented in tabular and/or graphic form. All major 
modes of transportation are represented: highway, air, rail, marine, 
and pipeline. The six main chapters focus on various characteristics 
of the transportation sector including (1) modal characteristics, (2) 
current energy use, efficiency and conservation, (3) projections of 
modal energy use, (4) impact of government activities, (5) supply 
and cost of energy, and (6) general demographic and economic 
characteristics. Included in the more than 400 tables and figures are 
the following transportation stock and use statistics: number of 
vehicles, vehicle-miles traveled, er-miles — ton- 
miles, fleet characteristics, household automobile o ip, size 
mix of automobiles, vehicle travel characteristics, and commuti 
patterns. Energy characteristics presented include energy use by 
source and transportation mode, energy intensity figures by mode, 
indirect energy use, production as a percent of consumption, imports 
as a percent of domestic production, energy prices from the well- 
head to the retail outlet, and alternative fuels. 


36893 Total energy cost of freight transport. Reister, D.B. (Oak 
ism Assoc Univ, Tenn). Energy (Oxford); 3: No. 4, 493-498(Aug 


This paper provides an estimate of the total energy required 
directly or indirectly to ship 1 ton of freight 1 mile by rail, domestic 
water, local and intercity trucks, and air. For rail freight, a careful 
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review of previous studies resolves several apparent contradictions. 
Air freight transport requires 50 times as much energy as water 
transport and almost 27 times as much energy as rt. 
Intercity trucking requires less than half as much energy as local 
trucking but requires more than three times as much energy as rail 
transport. 


36894 Evaluation of the of control schemes for air 
cushion vehicles. Solomatenko, V.N.; ane, A.A.; Naumov, 
V.N.; — arkov, A.A.; Shchekin, AL. (Moscow Higher Tech Sch, 
USSR). zv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 7, 88-92(1978). 
(In Russian). 

A method of evaluating the ibilities of control schemes to 
generate control actions is proposed. Based on the proposed method, 
a com m of control systems for air cushion vehicles with 
rotatable and non-rotatable ? ap tre is carried out. It is concluded 
that rotatable propulsors offer greater possibilities for controlling the 
air cushion vehicles than the non-rotatable propulsors. The best 
control schemes are those that can be reduced to a “tandem” 
scheme, as e.g., in the British air cushion vehicle, SRN4. 


36895 Investigation of stability of the state of jum of a 
transportation vehicle with partial unloading of by the air 
cushion. i A.A.; Zabavnikov, N.A.; Nazarenko, B.P.; 
Naumov, V. (Moscow Higher Tech Sch, USSR). Izv. Vyssh. 
Uchebn. Zaved., Mashinostr.; No. 7, 93-99(1978). (In Russian). 
A mathematical model is set up for a transportation —_ 
— the features of a self-oscillating system, with a partial unl 
in; the surface propulsor. Some results of the investigation -T the 
ng ot of the value of a number of of the air cushion 
formation and suspension system on stability of the state of equilibri- 
um are presented. The solution is found through a first approxima- 
tion of the proposed mathematical model by using Lyapunov meth- 
ods. 


Paper 6. 

considerations, London, 

England; Her Majesty’s Stationery Office (1977). 26p. Pendragon, 
P.O. Box 255, Old Mystic, CT 06372. 

This paper examines the short- and medium-term energy 
considerations for wept freight in Great Britain. This analysis 
of the system leads to the conclusion that there is little prospect that 
policy decisions about freight transport will lead to significant sav- 
ings of energy in the short term. Important savings should be 
capable of being achieved gradually over a period of years from 
technical and operational advances, mainly as vehicles are replaced. 
Substantial benefits are likely to come from improvements in the fuel 
efficiency of both petrol and diesel engines. encouragement of 
the use of electrically powered vehicles will likely help in the longer 
term to reduce dependence on hydrocarbon fuels as the sole source 
of energy for transport purposes. A policy of railway electrification 
will also help. In the medium to longer term, there could be energy 
savings resulting from a switch from road to rail as a result of 
changes in the gener ip ery of freight movements and distribution 
arrangements, prov ded that the rail operations involved have good 
energy productivity. Improvements in road traffic patterns will also 
be welcomed. (MCW) 


AIR AND AEROSPACE 


36897 Stol system fuel sa and air. Toplis, A.F.; 
Nazareth, J.H. (de Havilland Aircr of Can Ltd). Can. Aeronaut. 
Space J.; 24: No. 5, 284-298(Sep-Oct 1978). 

For intercity travel, a short take-off and landing (STOL) 
system with STOLports located in the proximity of the major 
downtown passenger traffic zones can provide a substantial savings 
in the fuel required for access and egress from the air terminal. 
Because of the use of propellers, over short haul routes (less than 500 
statute miles), a present-day STOL aircraft such as the Dash 7 is 
more fuel-efficient than current conventional twin-engined jet air- 
craft. A computerized model for estimating the passenger traffic 
diverted to STOL from the conventional short-haul air system is 
described. The associated fuel savings and profitability of a STOL 
system are calculated. 


36898 Reaction propelled turbine engine. Sinn, H.; Mayer, K. (to 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG ) 
Patent 2,606,087/A/. 18 Aug 1977. 7p. (In German). 

The invention is concerned with the installation of a complete 
gas engine in the hollow space of a suitably large propeller hub, 
where the manufacturing costs, space requirements and noise gener- 
pena for every type of propeller drive are to be reduced. The hub is 

rted on bearings on the compressor shaft, ney with its axial- 
radial rotor, rotates at several times the hub The speed ratio 
or the two speeds are provided by an epicyclic gearbox behind the 
hub. The combustion air flowing in through a central inlet opening 
in the hub is compressed by an axial-radial compressor wheel in a 
later compression space. Within the compression space there are 2 
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coaxial combustion chambers with their axes at right angles to the 
hub axis. The combustion air flows out of the compression space 
through — in the casing to the cylindrical combustion cham- 

bers. Fuel and ignition wires are introduced via the shaft. The 
combustion chambers open radially outwards into one propeller hub 
each. The hot combustion gases leave the propeller via openings on 
the outer circumference in a tangential direction to the propeller 
circumference. With their reaction torque they provide the drive to 
propellers, which, with its angle of application, produces the drive of 
the engine forward in the direction of the axis of the hub. 


RAILWAY 
REFER ALSO TO CITATION(S) 37020, 37021, 37023 


36899 Breakdown of rapid rail energy costs: a study of three 
Fels, M.F. (Princeton Univ, NJ). Energy (Oxford); 3: No. 4, 
507-522(Aug 1978). 
The systems are: AY BART (Bay Area Rapid Transit), the 
new system servin . oe Francisco and surrounding areas; (2) 
PATCO (Port Authority Transit Company of Pennsylvania and 
New Jersey), a high-speed line connectin g New Jersey suburbs to 
Philadelphia; and (3) PATH (Port Authority Trans-Hudson), a 
system dating back to 1908 which connects a densely populated area 
of New Jersey to New York City. These systems span a wide range 
of characteristics representing age, service region and size. The 
primary data source for the analysis is monthly bills, whose disaggre- 
gation determines the ultimate breakdown of the total energy con- 
sumption for each system. For one system, traction energy is sepa- 
rated into propulsion and dead-heading contributions, with the result 
that a large fraction is used to keep the cars “hot”. For the same 
system, station lighting accounts for most of the energy use by the 
stations; for another, heating can double station energy, use during 
cold weather. For the cold weather systems, total energy consump- 
tion correlates well with climatological data. 


36900 Total energy and labor requirements for an electric com- 
muter railroad. Penner, P.S. (Univ of Ill at Urbana-Champaign). 
ion (Oxford); 3: No. 4, 539-542(Aug 1978). 

Input-output analysis is used to examine an electric commuter 
railroad operating out of New York City, U.S.A., in 1971. The direct 
and indirect energy costs of propulsion, station operation and rail- 
plant investments are all computed per passenger-mile of travel. A 
similar analysis is conducted to determine direct and indirect em- 
ployment generated per passenger-mile. Results show that, with 
electricity valued at 11,032 Btu/kWh, commuter rail travel required 
9900 Btu and 8.5 millionths of a job per passenger-mile. 


ag Circuit layout and control of the h-bahn drives. Brehm, 
; Dallhammer, R. (Siemens, Erlangen, Ger). Siemens-Z.; 52: No. 
M4 455-458(Aug 1978). (In German). 

Separately excited d.c. motors and three-phase linear induc- 
tion motors are suitable for driving H-Bahn cabins. The cabins are of 
the same mechanical construction for the different motors. Only the 
electrical equipment and thrust control gear are drive-specific, al- 
though easily interchangeable. The article describes the circuit 
layout and control concept for both types of drive. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 36650, 36715, 36728, 37021 


36902 Algorithm to quantify energy consumption and pollutant 
emissions in ground transportation of persons for alternative transpor- 
tation system structures. Contribution to an objectification of trans- 
portation policy measures. Golling, B. JSU Mitt; No. 3, 176- 
177(1978). (In German). 

A calculation system, consisting of a frame model MACSIM 
and a core model MICSIM, is developed in order to quantify the 
effects of changes in the transportation system structure in ground 
transportation of persons on er consumption and pollutant emis- 
sions. This system is an aid in yzing the efficiency of measures to 
reduce energy consumption and pollutant emissions in this field of 
transportation, and it helps in making more accurate prognoses on 
energy demand in transportation. 


PIPELINE 
REFER ALSO TO CITATION(S) 37027 


(SAN—1171-1/1) —7 study of pipeline transportation 
summary. 


systems. Executive report. Banks, W.F. (Systems, 
Science and Software, La Toile CA CA (USA)). 31 Dec 1977. Contract 
EY-76-C-03-1171. 44p. (SSS-R—77-3020(Rev.0)). Dep. NTIS, PC 
A03/MF AO1. 





JULY 15, 1979 


The basic objectives of the overall study were to (1) charac- 
terize the pipeline industry and understand its energy consumption in 
each of the five major pipeline-industry segments: gas, oil, slurry, 
fresh water, and waste water; (2) identify opportunities for energy 
conservation in the pipeline industry, and to recommend the neces- 
sary R, D, and D programs to exploit those opportunities; (3) 
characterize and understand the influence of the Federal government 
on introduction of energy conservative innovations into the pipeline 
industry; and (4) assess the future potential of the pipeline industry 
for growth and for contribution to the national goal of energy 
conservation. This project final report is an executive summary 
presenting the results from the seven task reports. 


36904 (SAN—1171-1/2) Economic model of pipeline transporta- 
tion systems. Banks, W.F. (Systems, Science and Software, La Jolla, 
CA (USA)). 29 Jul 1977. Contract EY-76-C-03-1171. 161p. (SSS-R— 
77-3021(Rev.0)). Dep. NTIS, PC A08/MF AO1. 

The objective of the work reported here was to develop a 
model which could be used to assess the economic effects of energy- 
conservative technological innovations upon the pipeline industry. 
The model is a dynamic simulator which accepts inputs of two 
classes: pond pe ane description (design parameters, fluid properties, 
and financial structures) of the system to be studied, and the postulat- 
ed market (throughput and price) Fis mepone The model consists of 
time-independent submodels: the fluidics model which simulates the 
physical behavior of the system, and the financial model which 
Operates upon the output of the fluidics model to calculate the 
economics outpuis. Any of a number of existing fluidics models can 
be used in addition to that developed as a part of this study. The 
financial model, known as the Systems, Science and Software (S*) 
Financial Projection Model, contains user options whereby pipeline- 
peculiar characteristics can be removed and/or modified, so that the 
model can be applied to virtually any kind of business enterprise. 
The several dozen outputs are of two classes: the energetics and the 
economics. The energetics outputs of primary interest are the energy 
intensity, also called unit energy consumption, and the total energy 
consumed. The primary economics outputs are the long-run average 
cost, profit, cash flow, and return on investment. 


36905 (SAN—1171-1/3) Energy consumption in the pipeline in- 
d . Banks, W.F. (Systems, Science and Software, La Jolla, CA 
(USA)). 31 Dec 1977. Contract EY-76-C-03-1171. 160p. (SSS-R—77- 
3022(Rev.3)). Dep. NTIS, PC A08/MF AOl1. 

Estimates are developed of the energy consumption and 
energy intensity (EI) of five categories of U.S. pipeline ledeneiien: 
natural gas, crude oil, petroleum products, coal slurry, and water. 
For comparability with other transportation modes, it is desirable to 
calculate EI in Btu/Ton-Mile, and this is done, although the neces- 
sary unit conversions introduce additional uncertainties. Since water 
— eae lines operate by lift and gravity, a comparable EI is not 

le le. 


36906 (SAN—1171-1/4) S® Financial Projection Model: prelimi- 
nary user's manual and system overview. Masso, J.F. (Systems, Sci- 
ence and Software, La Jolla, CA (USA)). 30 Nov 1976. Contract 
EY-76-C-03-1171. 191p. (SSS-R—77-3068(Rev.0)). Dep. NTIS, PC 
A09/MF AO1. 

The S* Financial Projection Model is an effort undertaken to 
construct a pipeline economic model in order to satisfy the require- 
ments of the US ERDA program: Energy Study of Pipeline Trans- 
portation System. A brief outline of this process is described in 
Appendix A, Background on the S* Development of a Pipeline 
Economic Model. A general overview of the model is presented first 
to indicate the rationale underlying the model and to show the 
linkages between the various submodels. An understanding of the 
basic accounting definitions and self-evident relationships between 
line items in the general financial accounting reports is a prerequisite 
for the effective application of the model. Particular attention has 
been paid in this system description to defining the methods of 
calculations utilized by the m adel and to Gustbion the optional 
capital investment planning techniques that may be exercised with 
the model. The mathematical relationships underlying various plan- 

ran techniques are defined and the methods for applying these 

ques are discussed with illustrations and sample input data 

are Decision tables are used to show complex decision 

pene Be ge within the model to determine the logical flow of a 

ar computational routine. The complete set of source data 

eg model options are described along with the procedures for input 
data preparation and actual program operation. 


36907 (SAN—1171-1/7) Efficiency improvements in pipeline 
transportation systems. Banks, W.F.; Horton, J.F. (Systems, Science 
and Software, La Jolla, CA (USA)). 9 Sep 1977. Contract EY-76-C- 
= 286p. (SSS-R—77-3025(Rev.0)). ‘the. NTIS, PC A13/MF 
AOl. 


This report identifies potential energy-conservative pipeline 
innovations that are most energy- and cost-effective and formulates 
recommendations for the R, D, and D programs needed to exploit 
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those opportunities. From a candidate field of over twenty classes of 
efficiency im a eight systems are for pur- 
suit. Most of these possess two highly im t attributes: large 
potential energy savings and broad applicability outside the pipeline 
industry. The R, D, and D program for each improvement and the 
recommended immediate next step are described. The eight technol- 
ogies recommended for R, D, and D are gas-fired com! cycle 
compressor station; internally cooled internal combustion engine; 
methanol-coal slurry pi ; methanol-coal slurry-fired and coal- 
fired engines; indirect- coal-b’ combined-cycle pump sta- 
tion; fue! -cell pump station; drag-reducing additives in liquid pipe- 
lines; and internal coatings in pipelines. 


INDUSTRY AND AGRICULTURE 
REFER ALSO TO CITATION(S) 36641, 36651, 36730, 36853 


36908 Energy embodied in goods. Reister, D.B. (Oak ion 
Assoc Univ, Tenn). Energy (Oxford); 3: No. 4, 453-305tAug 197 
This poper chapibes diy Ge ab a8 ee es 
Sete Oe Ne ee 
are expressed in prices not equal to those used for price deflators. 
This uncertainty is reduced by estimating average prices for selected 
goods and services in units of 1967 dollars per ton. When the 
average prices are multiplied by energy-intensity coefficients, which 
have units of Btu per 1967 dollar, the result is energy-intensity 
coefficients which have units of Btu per ton. This paper 
the “atypical product” problem and shows that, by using energy- 
intensity coefficients measured in Btu per ton, one may obtain more 
— results than by using coefficients measured in Btu per 1967 
dollar. 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 36912 


36909 (DOE/ET—0076, pp 19p, App.A Paper 12) Character- 
ization of US industries for cogeneration 
Manvi, R. (Jet Propulsion Lab., Pasadena, CA). Feb 1979. 

In Report of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 
and Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

Cogeneration of electricity and heat at an industrial site offers 
the potential for energy conservation through improved overall 
energy efficiency. In support of a study of advanced ener, energy conver- 
sion systems in indus cogeneration applications, the Jet Propul- 
sion Laboratory (JPL) performed a survey aimed at identifying and 

characterizing the requirements of the most energy-intensive US 
industries. Focus of the effort was on the characterization of indus- 
tries in the following six major industry groups: chemicals; petro- 
leum; refining; primary metals; paper and pulp; stone, clay and on 
and food =r 4 In 1974, these six major industry grou ~~ 
accounted for 80.3% of all energy consumed in US industries. 
industries are characterized on the basis of plant electrical and 
thermal requirements, fuels used, the ratio * Beas 3 cost to the 
overall product cost, and other parameters of rtance to co 
eration application. Also presented is an conta le of methodo 
which can be used in selecting industries for the study of potential 
cogeneration applications. 


36910 World trends in the reduction of coke consumption in iron 
making. Avram, C. Metalurgia (Bucharest); 28: No. 4, 213-221(Apr 
1976). 

The coke consumption rate may be reduced by he 
ee blast and by adding larger quantities of auxi 
els. 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 36703, 36856, 36932, 37250 


36911 (BNL—25625) Polyketones and polysulfones for conserva- 
tion in the ethylene polymer industry. Steinberg, M.; Johnson, R.; 
Cordes, W.; Goodman, D. (Brookhaven National Lab., Upton, NY 
(USA)). Sep 1978. Contract EY-76-C-02-0016. 12p. (CONF- 
7810100—1). 4 NTIS, PC A02/MF AO1. 

From 2. international mee on radiation processing; Miami, 
FL, USA (22 Oct 1978). _ vd 

A series of ethylene—carbon monoxide copolymers have 
been prepared by chemical catalysis and Co iation 
induction, ranging in carbon monoxide content from 41 to 49%. A 
correlation has been established between the method of preparation, 
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the carbon monoxide content of the copolymers and the mechanical 
properties of the resulting products. Present evaluations indicate that 
copolymers containing ~ 50% carbon in by @Co 
gamma induction have significantly improved ical properties 
over copolymers prepared by conventional chemical free-radical 
catalysis. Based on these results, it is suggested that further experi- 
mentation be conducted in radiation-induced copolymerization espe- 
cially with the use of electron beam machines presently available to 
industry. 


36912 (CONS—5082-1) Applications of thermal energy storage 
to process heat storage and recovery in the paper and pulp industry. 
Final report, September 1977—May 1978. Carr, J.H.; Hurley, P.J.; 
Martin, P.J. — Engineering and Construction Co., Seattle, WA 
(USA)). Sep 1978. Contract EC-77-A-31-1034;EC-77-C-01-5082. 
244p. (NASA-CR—159398). Dep. NTIS, PC Al1/MF AOl1. 

Applications of Thermal Energy Storage (TES) in a paper 
and pulp mill power house were studied as one approach to the 
transfer of steam production from fossil fuel boilers to waste fuel 
(hog fuel) boilers. Data from ific mills were analyzed, and 
various TES concepts evaluated for application in the process steam 
supply system. Constant pressure and variable pressure steam accu- 
mulators were found to be the most attractive storage concepts for 
this application. Performance analyses based on the operation of a 
math model of the process steam supply system indicate potential 
substitution of waste wood fuel for 100,000 bbl oil per year per 
installation with the accumulator TES system. Based on an industry 
survey of potential TES application, which requires excess base 
steaming capability, the results from the individual installation were 
extrapolated to a near-term (1980's) fossil fuel savings in the paper 
and pulp industry of 3.2 x 10° bbl oil/year. Conceptual designs of 
mechanical equipment and control systems indicate installed cost 
estimates of about $560,000 a indicating an after tax 
return on investment of over : 


36913 Nippon Steel Corporation lowers energy consumption by 
8.6% since 1974, Aichinger, H.M. Stahl Eisen; 99: No. 1, 34-35(Jan 
1979). (In German). 


36914 Don't let all those 
Energy Manage. (London); 4-5(Jan 1979). 
Heat losses through leaking steam pipes waste costly fuel and 
represent a hazard to equipment and . Four basic tech- 
niques for repairing leaks without a plant shutdown are (1) low- 
pressure flange repairs using a lug adaptor, (2) high pressure flanges 
using restrictors, (3) valve repacking, and (4) tations. A brief 
description outlines how the techniques work and appropriate appli- 
cations. A procedure for on-line leak sealing as a part of routine 
maintenance or as a part of snnual shutdown periods is recommend- 
ed for the future. 


36915 Boiler with horizontal boiler selections. Boettcher, K.; 
Metz, P. US Patent 4,126,105. 21 Nov 1978. Priority date 26 May 
1976, German, Federal Republic of (F.R. Germany), 4p. 

Boilers with horizontal boiler sections contain in each section 
several heat ——- elements for transferring the heat from the 
heating medium to the heat carrier medium. They have the inherent 
advantage of needing a connection between sections only on one 
side so that the dimensional changes — operations are easily 
equalized and no thermal stresses occur. Heretofore, it has been 
assumed that the frame of such horizontal boiler sections in which 
the heat exchanger elements in the form of pipes are secured must be 
provided with a cooling channel for the liquid heat carrier medium, 
and Lr gpm the specific heat output in relation to the amount 
of material used for the construction of the boiler section was 
considerably decreased. The boilers with horizontal sections in ac- 
cordance with the invention overcome this problem and require only 
a reduced specific amount of material as com with the known 
boilers of this type. This is achieved by providing the boiler sections 
with a solid frame which is in heat conductive contact with at least 
the adjacent pipe or pipes a the heat carrier medium by 
means of the fin or fins provided on the pipes, preferrably by means 
of an uninterrupted material to material contact. In an embodiment 
with a more extensive connection between the frame and the pipes 
the fins on the pipes form continuous cross bars, and also a turbulent 
flow of the flue gas can be obtained. 


36916 plant 

extraction of natural products. Egg: hiersch, R. (Thyssen 
Industrie A.G., Witten (Germany, F.R.)). Chem.-Ing.-Tech.; 50: No. 
11, 842-849(Nov 1978). (In German). 

Important criteria in the designing of plant for the recovery 
of carrier or extract are reviewed, especially for the extraction of 
natural products with supercritical CO2. The quantities to be deter- 
mined in the planning of a large-scale plant are outlined and a typical 
process, the extraction of spices, is discussed in detail. The plant 
components and assemblies are presented together with their partic- 


into thin air. Locke, PJ. 
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ular process engineering and construction characteristics. Finally, 
the thermodynamic aspects are dealt with in more detail and ways of 
optimizing a large-scale plant and reducing the power consumption 
are outlined. Particular attention is paid to the question of optimiz- 
ation regarding the most economic method of operation of such a 
plant in the future. 


36917 Saving energy by the use of gas. Doering, H. (Ruhrgas 
A.G., Essen (Germany, F.R.)). Gas- Wasserfach, Gas-Erdgas; 119: 
No. 11, 490-497(Nov 1978). (In German). 

From Annal meeting of the DVGW; Bremen, Germany, F.R. 
(9 - 11 May 1978). 

By means of examples interesting new developments of the 
gas economy in the field of energy saving are treated. For the 
domestic heat center the saving in primary energy as compared with 
conventional systems of heat supply arrounts to about 60%. Devel- 
opments in the field of low-pressure torches bring up the efficiency 
in the partial-load region to the level of the full-load efficiency. 
Current control systems optimize the energy utilization of industrial 
gas consuming facilities. Already now heat is removed from the 
environment by means of gas heat pumps in large-size plants with 
stationary gas ines. The development of small-power gas heat 
pumps is also making progress. 


Study of a system using a heat pump ard a 72k W distilla- 
tion column. Brousse, E. (Lab. de Cinetique et Genie Chimiques, 
Villeurbanne, France). Rev. Gen. Therm.; 17: No. 203, 851-866(Nov 
1978). (In French). 

The combination of heat pumps with distillation columns 
should be i as a means of reducing the energy consumed 
by such columns. Such a combined system designed for distillation 
of a mixture of n-hexane, n-heptane, using a Forane 114 heat pump, 
with the column condenser boiler as heat source and sink is 
described. The boiler heat capacity is 72 kW, the mechanical energy 
input is 15.3 kW and the heat pump coefficient of performance is 4.7. 
The equipment and measurements made and a thermodyanamic 
analysis of the system are discussed. Improvements which should be 
made are listed. The use of a heat exchanger between the liquid and 
vapor of the heat pump fluid appears particularly promising. 


36919 Industrial energy use--2. energy use in a light engineering 
factory. Chase, J.; Lucas, N.J.D.; Murgatroyd, W.; Wilkins, B.C. 
(Imp Coll of Sci and Technol, London, Engl). Int. J. Energy Res.; 2: 
No. 4, 375-388(Oct-Dec 1978). 

Detailed information about the use of energy on industrial 
sites is scarce. This paper describes for a particular site how such 
information can be obtained from existing records together with 
limited measurements and approximate mathematical models of 
processes. An energy balance for the site is constructed. Possibilities 
for reducing the energy consumption by the use of readily available 
technologies are considered and a new energy balance calculated 
under these circumstances. In some instances the proposals would 
require further effort to provide suitable components and controls, 
and it is indicated where this effort would be needed. 7 ref. 


36920 Power consumption in a reciprocating plate extraction 
column. Hafez, M.M.; Baird, M.H.I. (McMaster Univ, Hamilton, 
ion) Trans. Inst. Chem. Eng. (London); 56: No. 4, 229-238(Oct 

Power consumption in a 150 mm diameter Karr reciprocating 
plate column has been determined by two different but consistent 
methods, namely force-displacement diagrams at moderate velocities 
of oscillation and a wattmeter technique at high velocities. The 
accuracy of the methods is estimated to be $plus or minus$10%. 
Amplitudes in the range 3.17 to 12.7 mm and frequencies from 0.5 to 
6.9 Hz have been investigated for stainless-steel plates with hole size 
14.3 and 7.50 mm and free area between 13 and 53% and for disc 
plates. The liquid phase was water in all experiments. It was found 
that the time average power consumption calculated from the simple 
quasi-steady state model fitted the data reasonably well at low 
frequencies and high amplitudes. At high frequencies and low ampli- 
tudes the time-averaged power consumption exceeded the quasi- 
steady state model prediction significantly. Departures from the 
quasi-steady model are characterized in terms of a Strouhal number 
relating amplitude, hole size and fraction open area, and a reduced 
frequency. 


36921 Proposals of hot blast stove design. Shoda, Y. (Sci Univ of 
Tokyo, Chigasaki, Jpn). Tetsu To Hagane; 64: No. 10, 1615-1621(Sep 
1978). (In Japanese with English abstract). 

This system is composed of two or more hot stoves and a 
temperature equalizer which is a heat accumulator filled with check- 
er bricks. The hot blast from a hot stove is passed through the 
temperature equalizer. Fuel gas consumption is reduced and it be- 
comes possible to obtain desired hot blast temperature with lower 
combustion gas temperature. 
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36922 Combustion tests with brown coal dust in the cement 
ow. Rueter, B. Braunkohle; 30: No. 7, 197-201(Jul 1978). (In 


epic endotherm process the cement making process has a high 
energy requirement. means that an inexpensive fuel the supply 
of which is also ensured in times of crisis is of very great significance 
for the economic production of cement. This article deals with the 
use of combustible brown coal dust as fuel for a rotary cement klin. 
Described is the equipment required for the use of brown coal dust 
as well as a number of types of burners. Various possibilities of 
influencing the flammer are explained. Also described is the startin 
up process for a rotary cement klin with brown coal dust firing until 
it is running at full capacity. 


WASTE HEAT RECOVERY AND UTILIZATION 
REFER ALSO TO CITATION(S) 36642, 36957, 37236, 37359 


36923 (AED-CONF—77-257-003) Electricity generation by uti- 
lization of LNG cold. Streich, M.; Pocrnja, A. Weber, D. (GHH 
Gutehoffnungshuette Sterkrade A.G., Oberhausen (Germany, 
F.R.)). 1977. 1 lepemeiieiiailing Dep. NTIS (US Sales Only), 
PC A02/MF AOl1. 

From 5. Seabed conference on liquefied natural gas; 
Dusseldorf, F.R. Germany (29 Aug 1977). 

LNG has, after it has been raised to the usual pipeline 
pressures, a high useful energy (= technical work potential), With 
modern large terminals the energy potentials are of the order of 100 
MW. In the light of the increase in the cost of energy the question as 
to how far the conversion into electrical energy is economical is 
growing in importance. Two different processes are investigated 
under this — (a) Cold power station: only ambient heat is 
admitted to cycle and the turbines work below the ambient 
temperature. The output of electrical energy is 0.030 kwh/Nm* 
LNG. (b) Thermal power station with closed-cycle gas turbine: the 
circuit medium is cooled upstream the compressor with LNG to a 
temperature of -140°C and heated upstream the turbine to +720°C 
by means of external heat from the combustion of natural gas. The 
production of electrical energy is 0.240 kWh/Nm* LNG with a fuel 
input of 1,600 kcal/kWh. 


36924 (DOE/ET—0076) Report of the visit of the United States 
of America delegation of the US-USSR Coordinating Committee on 
Scientific and Technical Cooperation in the Field of Thermal Power 
Plant Heat Rejection Systems to the Union of Soviet Socialist Repub- 
lics. November 11—21, 1978. Neal, J.W.; Savage, W.F. (eds.). (De- 
partment of Energy, Washington, DC (USA). Div. of Fossil Fuel 
Utilization). Feb 1979. 476p. Dep. NTIS, PC A21/MF AO1. 

Twenty-two papers were pg at the meeting. A sepa- 
rate abstract was prepared for each paper. (LCL) 


36925 (DOE/ET—0076, pp 17p, App.A Paper 1) TVA’s pro- 
jects on agricultural uses of waste heat. Madewell, C.E.; Behrends, 
L.L.; Burns, E.R.; Maddox, J.J.; Mays, D.A.; Pile, R.S. Feb 1979. 

In Report of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 
and Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

Since early 1970 the Tennessee Valley Authority (TVA) has 
sponsored studies of possible agricultural uses of low-grade heat 
energy contained in power plant cooling system effluents. These 
projects have the goals of identifying agricultural uses of waste heat, 
developing the technology for promoting such uses, demonstrating 
commercial scale facilities, and providing technical assistance for 
commercial application. These projects are summarized. Information 
is included on the following uses of waste heat: recycling nutrients 
from livestock manure to grow aquatic plants, which, in turn, feed 
fish; underground soil heating to improve crop production; space 
heating of greenhouses and livestock enclosures; crop drying; and 
food processing. (LCL) 


36926 (DOE/ET—0076, pp 15p, App.A Paper 4) Waste heat 

utilization from facilities. Clark, J. Jr.; Boulogiane, I.A. Feb 1979. 

In Report of the visit ‘of the United States of America 

- ww od the US-USSR Coordinating Committee on Scientific 

ical Cooperation in the Field of Thermal ower Plant Heat 

Rejection = ae to the Union of Soviet Socialist Republics. No- 
vember 11—12, 1978. 

In 1977 the US-DOE initiated a project to investigate and 
evaluate the feasibility of economically recovering and utilizing 
large quantities of energy currently rejected at various federally 
owned facilities in four different states. The contractors were asked 
to review all possible out-of-plant applications including electrical 
generation, use in process industries, use for industrial and commer- 
cial heating and cooling purposes, and agricultural and aquacultural 
uses. For each of the possible uses considered the volume of use and 
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conditions of use were described. Technical feasibility was estab- 
lished based on the state-of-the-art technology. The technically 
feasible solutions of significant size were then evaluated for econom- 
ic feasibility, taking into account market demand for the goods 
services in question, and capital and energy costs at the time 
projects could be implemented. It was concluded that waste 
could be used for district heating, in agriculture and aquaculture, in 
industrial processes and in power generation, and that the fact that 
waste heat utilization means conservation of U.S. energy supplies 
makes such utilization desirable even at a net cost. (LCL) 


36927 (DOE/ET—0078, pp 26p, App.A Paper 8) Use of waste 
heat from electric generating for heating. Bo 
L.L. (Univ. of Minnesota, St. ae Flikke, A.M.; Stanfield, R. 
Ashley, G.C.; Hietala, J. Feb 197 

In Report of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 
and Technical Cooperation in the Field of Thermal Power Plant 


Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

Northern States Power, the University of Minnesota, and the 
y have jointly con- 
from the condenser 


United States Environmental Protection 
ducted a demonstration project using waste 
discharge of an electric generating nage id to a a 0.2 hectare (1/2 
acre) doubly polyethylene greenhouse. The has been con- 
ducted for three heating seasons. The first ard boilers were 
used to simulate the warm water temperatures (29.5 to 85°F,), 4 
the power plant was still under construction. The second year 
precnnowse heating system was connected to « warm wale supBy 
pipeline directly from the first unit of the power plant. The 

year, the second unit of the power plant was — giving the 
greenhouse 2-unit reliability for its heating system. The demonstra- 
tion of waste heat has been successful, even in the harsh Minnesota 
climate. In 1977, two commercial greenhouse operators have built 
their own facilities at the site of the power plant and are taking 
warm water service from the utility. The first is a 1 acre rose 
growing greenhouse. The second is a 0.2 acre used for 
growing vegetables. The greenhouse heating system consists of 
centrifugal fan air handlers with fin tube heat exchangers. The warm 
air is distributed by flexible poly ae ducts. In addition, plant 
root zones are warmed by a system of 2.54 cm (1 in.) rigid polyethyl- 
ene pipes spaced 0.61 m (24 in.) on centers and buried .305 m (12 in.) 
below the soil surface. Crops grown in the are roses, 
snapdragons, potted geraniums, potted cinerarias, 

green peppers and containerized evergreen seedlings. All crops have 
responded favorably to the warm water heating system. 


36928 (DOE/ET—0078, pp 13p, App.A bi a 9) paey 
culture of molluscs in conjunction with the waste thermal 

power plant. Henderson, S.P.; La aera R.A. (International Shelifah 
Enterprises, Moss Landing, CA). Feb 1979. 

In Report of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 
and Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

Although a good deal of popular attention has been given to 
the application of power plant thermal aquaculture, few attempts 
have in fact been made, and fewer applications have 
been attempted. International Shellfish Enterprises evaluated the use 
of power plant thermal effluent for the culture of bivalve shellfish 
from 1970 to 1976 at a fossil fueled power plant at Moss Landing, 
along the California coast. The power plant draws sea water for 
steam condensation from a harbor, heats the sea water an average of 
14°C and discharges the water 800 ft offshore through two point 
discharges into the waters of Monterey Bay in the Pacific Ocean. 
Initial attempts to utilize this water were evaluations of growth 
response by a number of oysters, clams, scallop, and abalone ranging 
in size from 2 mm to 30 mm. Growth response was 
enough to explore further use in hatchery work. The power Pant 
effluent water was used for brood stock conditioning, larval culture, 
and seed culture with variable results. Problems encountered with 
use of this water related to large populations of bacteria which were 
pathogenic to the shellfish cultures, chemical contaminants in the 
form of high ammonia fractions in the power plant source waters 
and bromine residuals resulting from the power plant biocide appli- 
cations. Attempts to de-toxify this water with biological filtration 
and sterilization were useful but not deemed economically feasible. 
In early 1976, attempts to utilize this power plant effluent were 
curtailed. Presently, an attempt to use this effluent water in a plastic 
heat exchanger shows promise to extract useful heat for Ao ~a 
operations. 


36929 (JERNF-D—221) Recovery of the energy in the 

water from different furnaces at metallurgical Gripenberg, H. 
(Jernkontorets Forskning, Stockholm (Sweden)). Mar 1978. 33p. (In 
Swedish). Dep. NTIS (US Sales Only), PC A03/MF AO1. 
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Eile anges te the easels of eeeeeeitae Sn eas oe 4 
possibilties to recover energy in cooling water different fur- 
naces at metallurgical plants in Finland, Norway, and Sweden. The 
— only deals with cooling water; furnaces with cooling systems, 
w water is evaporated, are not included. From answers received 
from a questionnaire, the total savings by utilization of energy in 
cooling water at metallurgical plants in the above-mentioned coun- 
tries are estimated approximately 30 milj Skr/year. Two cooling 
systems with energy recovery are in operation in Sweden, and their 
principal functions are described. To find out if energy in cooling 
water is utilized abroad, an extensive literature investigation was 
carried out; results show that very little if being done within this 
field. The systems for heat recovery generally described in the 
literature use the energy for warming up factory buildings and for 
hot-water heating. There are several methods for dealing with 
corrosion and clogging problems in cooling systems. The most 
common method is to add chemicals to the cooling water. A small 
part of the report deals with some of these methods. When project- 
ing a heat-recovery system for room heating, it is essential that the 
system be desigened properly; this subject is discussed. 


36930 Steam generation and pollution control system. Jackson, 
D.H. US Patent 4,138,852. 13 Feb 1979. Filed date 10 Aug 1977. 6p. 

The heat and flu gases which are ordinarily expelled through 
an emission stack of a conventional furnace are instead channeled 
through a heat exchanger to produce steam for power generation 
and are subsequently directed through a gas scru' apparatus to 
remove all contaminates from the flu gas prior to expelling the gases 
into atmosphere. 


36931 Natural circulation in waste-heat steam generators. Ger- 
icke, B. Brennst.-Waerme-Kraft; 30: No. 12, 459-462(Dec 1978). (I 
German). 

In many chemical processes, hot exhaust gases must be cooled 
down before they can be discharged to the atmosphere, whereby the 
waste heat is utilised in waste-heat boilers, fitted exclusively with 
convection heating surface. Due to economic reasons, the tubes in 
the waste-heat boilers are, as a rule, arranged horizontally or slightly 
ascending. Thereby a secure natural water circulation has to be 
ensured, taking into consideration certain criteria. - The article 
presents these criteria and deals in detail with the following items: 
circulating water quantity, pressure loss, static pressure difference, 
determination of state values for parallel and counter flow and 
others, as well as the cases of inclined heating and segregation. 


36932 Polytropic heat pumps. Sterlini, J. Entropie; No. 84, 10- 
24(Nov 1978). (In French). 

Opportunities are often encountered of associated thermal 
waste and heating in heat pumps, at temperatures which would 
produce very high efficiency coefficients (from 10 to 20) in revers- 
ible thermodynamic processes. It is — to design conventional 
heat pumps which come as close to thermodynamic perfection as the 
machines used (compressors, exchangers, etc.) will allow; but the 
systems are very complicated and their cost prohibitive. A heat 
pump of a new concept is proposed which produces the same result 
and is much simpler to build. The cost and efficiency of these 
systems should make is possible to find economical substitutes for 
existing oil heating systems. 


36933 Making use of low-level calories by means of trithermal 
cycles. Cohen, G.; Salvat, J.; Rojey, A. Entropie; No. 84, 31-37(Nov 
1978). (In French). 

The problem of making use of low-level calories is a general 
one and it is important both in the utilization of new energies 
available in thermal form and also in the industrial field, in view of 
the amount of thermal waste in numerous sectors. In this case the 
low-level heat recovered can be made use of by means of systems 
operating on a trithermal cycle. Such cycles can be mechanical but it 
is also possible to use absorption cycles operating without compres- 
sion and expansion machines. Recent progress in this field suggests 
that extensive development of such techniques is likely. In particular 
the performances attained with a new process developed by the 
Institut Francais du Petrole are described. 


36934 Energy conservation by low temperature waste heat recov- 
ery. Verneau, A. Entropie; No. 84, 38-47(Nov 1978). (in French). 

The use of Organic Rankine Cycle for waste heat recovery 
presents several characteristics which are analysed in details. After a 
short comparison with steam cycles, the Rankine cycle is described: 
its simplicity is shown and acheivable efficiencies versus heat source 
temperature are given. Available fluids are presented. The choice of 
the fluid allows a good adaptation to temperature and power for 
each application. The most interesting field for organic Rankine 
Cycles are low mechanical powers of a few megawatts and medium 
temperatures, about 500°/600°C for flue gas. The very simple tech- 
nology of turbines is shown. Three examples are presented. The first 
one is a test lop of 300 thermal kW built in BERTIN and Co 
laboratory to test a supersonic turbine designed by the same compa- 
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ny for organic vapor at 250°C. The second gives the main character- 
istics of recovery from exhaust of Diesel engines. The last deals 
with possible recovery from air quenching of clinker in cement 
plants. 


36935 Power generation from refinery waste heat streams. 
Carson, D.B. (to UOP Inc.). US Patent 4,109,469. 29 Aug 1978. 
Filed date 18 Feb 1977. 6p. 

The invention discloses a system for the integration of a 
petroleum refinery, or a petro-chemical complex, with an off-site 
power facility in which the latter provides a vaporizable coolant for 
vaporization in the former. Vaporization is effected through indirect 
contact with one or more waste heat streams; the resulting vapors 
are expanded through a turbine, to a lower pressure, from the 
resulting motion of which power is generated. In most instances, the 
process generates more power than its connected load. Preferably, 
the coolant is indirectly contacted, at elevated pressure, with a 
plurality of refinery process streams in series and in the order of 
increasing temperature. Resulting vaporized coolant phases are 
passed through individual turbines, or through different stages of a 
multiple-stage turbine. 


INDUSTRIAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 35615, 35738, 35786, 35997, 
35998, 35999, 36000, 36001, 36845, 36959 


36936 (CONF-790205—3) Engineering analysis and comparison 
of new processes for the recovery of resource materials from coal ash. 
Canon, R.M.; Seeley, F.G.; Watson, J.S. (Oak Ridge National Lab., 
TN (USA)). 1979. Contract W-7405-ENG-26. 18p. Dep. NTIS, PC 
A02/MF AOl1. 

From 5. international ash utilization symposium; Atlanta, GA, 
USA (25 Feb 1979). 

During the past 2 years, several promising new processes for 
the recovery of valuable resource materials from coal ash, primarily 
power plant fly ash, have been conceived and investigated at the 
Oak Ridge National Laboratory. These processes, which include 
direct acid leach, the salt-soda sinter process, and the Calsinter 
(CaSo4-CaCOs) process, are designed to remove the major metals 
(aluminum, iron, and titanium) from fly ash; however, some are also 
capable of recovering trace metals. The sintering processes are 
particularly efficient in metal recovery and perhaps can produce 
nonhazardous solid wastes, as defined by the Resource Conservation 
and Recovery Act. The salt-soda sinter process can recover 95% of 
the aluminum and 90% of the iron and titanium while producing a 
solid containing mostly silicates similar to silica gel. The Calsinter 
process recovers approximately the same amounts of the metals and 
produces solids similar to plaster of Paris. This process is particularly 
attractive because it can consume large amounts of flue-gas desulfur- 
ization (FGD) sludge as well as fly ash. Engineering and preliminary 
cost analyses have been prepared for these processes (and the lime- 
soda sinter process) for a plant consuming one million tons of fly ash 
(dry basis) per year. A comparison of strengths and weaknesses of 
the various processes is presented. 


36937 (NP—23673) Project whole tree utilization. Final sum- 
mary report 1977. (Sveriges Skogsvaerdsfoerbund, Djursholm). 1977. 
23p. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

The emerging shortage of wood fiber and the energy crisis in 
1973 initiated this study to analyze the prospect of fuller utilization 
of the wood fiber resources. At a foreseen gross removal 75 million 
m*sk, corresponding to around 62 million m* solid merchantable 
wood under bark, around 50 million m®* solid volume, including 
needles, leaves, etc., is left in the forest, corresponding to around 30 
million m* wood fiber. In general, these additional quantities are 
relatively more expensive than the normal wood, and of an inferior 
quality. Continued developments of machines and systems are urgent 
if the cost of harvesting is to be reduced. The ecological impact is 
varied. Stump extraction involves favorable soil preparation and 
diminishes the risk of insect infestations. Wood residues and stumps 
should not be removed on unfertile soils, poor in organic matter. On 
other forest soils it is unlikely that whole tree utilization will have 
any long term negative effect on soil fertility. However, needles, 
leaves, small branches, and roots should preferably be left since they 
are especially rich in nutrients. It was concluded that the short 
rotation energy forest will produce a fuel which is more expensive 
than available logging waste. 


36938 (STU—75-6178U(Pt.2)) Project whole tree utilization: 
harvesting. (Sveriges Skogsvaerdsfoerbund, Djursholm). 1977. 75p. 
(In Swedish). Dep. NTIS (US Sales Only), PC A04/MF AOIl. 

A project aimed at finding suitable methods for harvesting 
and transporting a larger portion of the biomass, for industrial or fuel 
use is described. Three groups of raw material was studied: small 
trees, logging wastes, and stumps. 
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36939 (STU—75-6178U(Pt.3)) Project whole tree utilization: 
forest. (Sveriges Skogsvaerdsfoerbund, Djursholm). 1977. 37p. (In 
Swedish). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

Raw material availability, composition and accessibility, eco- 
logical impacts of whole tree utilization, and technological and 
economic possibilities for using forests for energy supply are report- 
ed. 


36940 (STU—75-6178U(Pt.4)) Project whole tree utilization: 
pulp. (Sveriges A vaerdsfoerbund, Djursholm). Dy 65p. (In 
a cpm (US Sales Only), PC A04/MF 

ibilities for producing paper pul from a valuable 
a a as small trees, stumps, roots, and logging wastes were 
investigated. Methods for preparing such materials are reported, and 
investment and operating costs are estimated. 


36941 (STU—75-6178U(Pt.5)) Project whole tree utilization: 
board. oo = Skogsvaerdsfoerbund, Djursholm). 1977. 27p. (In 
Swedish). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

The possibilities of using logging waste, stumps, needles, bark, 
etc. as raw material for the board industry were investigated. 
Changes in quality of board produced from mixtures of wood and 
wastes were examined. 


36942 Incineration plant with flue-gas scrubbers for disposal of 
chemical waste. Fabian, H.W.; Reher, P.; Schoen, M. (Bayer A.G., 
Leverkusen (Germany, F.R.)). Chem.-Ing.-Tech.; 50: No. 11, 823- 
831(Nov 1978). (In German). 

Incineration plant No. II installed at the Bayer Facilities at 
Leverkusen/Germany has been in regular operation since November 
1977 after a previous one-year period of testing. About 25.000 t of 
industrial waste per year can be burnt in this plant, simultaneously 

roducing nearly 140 000 t of steam. The plant consists of a bunker 
building a rotary kiln and secondary combustion chamber, including 
the feeding equipment for solid, viscous, and liquid wastes, as 
‘vell as a boiler, an electrostatic dust precipitator, and a wet gas 
cleaning unit. This latter unit consists of an injection cooler (quench- 
er), two rotary scrubbers, and a jet scrubber. The cleaned flue gas is 
reheated in two heat exchangers and is discharged from a suction 
blower through a 100 m high chimney into the atmosphere. Around 
the chimney several measuring instruments are installed to check and 
continuously record the type and amount of emission. The scrubber 
water is sent to the company waste water treatment plant; the solid 
ashes and dust are dumped separately. The average incineration 
costs are DM 400 per ton of waste. 


36943 Waste water purification in a high performance reactor. 
Brauer, H.; Sucker, D. (Technische Univ. Berlin (Germany, F.R.). 
Inst. fuer Chemie-Ingenieur-Technik). Chem.-Ing.-Tech.; 50: No. 11, 
876-877(Nov 1978). (In German). 


36944 Modelling the u.k. waste paper market. Deadman, D.; 
Turner, R.K.; Grace, R.P. (Leicester Univ, Engl). Resour. Recovery 
Consery.; 3: No. 3, 237-247(Oct 1978). 

This paper presents an attempt to construct an economic 
model of the U.K. waste paper industry. A primary determinant of 
the demand for waste _— was found to be the output of the 
packaging industry. Neither mechanical pulp prices nor waste paper 
prices — to have any significant effect on waste paper 
demand. Imports of waste paper appear to be determined to some 
extent (stock levels also being important) by the gap between forth- 
coming home voy word and forecasted usage requirements. On a 
limited price date it seems from the investigations that (with 
one exception in the period 1974/1975) the supply elasticity of waste 
paper in the United dom is low, at least in the poorer quality 
grades. 


36945 Utilization of waste for energy production. Abril, P. (S. A. 
Pillard, Marseille, France). Rev. Gen. Therm.; 17: No. 200-201, 699- 
710(Aug 1978). (In French). 

Various units or installations built for recovering heat aoe 
from industrial and agricultural wastes are described. Industrial 
wastes are burned in different installations depending on their calo- 
rific value, i.e., boilers, special incinerators, and furnaces with make 
up fuel burners. Some installations treat different wastes successively 
or simultaneously. The particularities of burners (injection rods for 
several fuels), of control (the characteristics of wastes being vari- 
able), and the importance of unburned cinders are discussed. Wastes 
from agricultural sources, which all have about the same calorific 
value, are treated either by direct burning or by carbonization and 
gasification. 


36946 Process and equipment for gas cleaning. Filss, P. (to 
Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.); Deut- 
sches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,236,389/C/. 8 Dec 1977. 7p. (In German). 

The invention has the purpose of separating out impurities 
and noxious substances from industrial waste gases by binding them 
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to the surface layer of a solid by a reaction. The arrangement causes 
continuous regeneration of the solid surface layer. This is achieved 
by the use of plates, which are spaced at a few millimetres and rotate 
around an axis, where they dip into a liquid, and thus release the 
separated out noxious substances and are then dried, so that they are 
ready for further operation. A hollow tube is very suitable as a 
housing, in which the plates can rotate. Examples of designs explain 
the invention. 


36947 Installation for the combustion of variable amounts of 
waste gases, Zink, J.S.; Schwartz, R.E.; Reed, R.D.; Glomm, H.M.; 
Corble, J.C.; Koons, HF. (to Zink G. ) “* aul, OK (USA); 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,351,418/B/. 14 Apr 1977. 4p. (In German). 

Safe and efficient removal of industrial exhaust gases is often 
made difficult by the varying amounts of gas produced. Some of the 
existing combustion systems have several combustion stages working 
successively after a certain pressure has been reached. However, 
they have the disadvantage that each stage starts operation with zero 
flow, and their efficiency and rentability is thus not very high. The 
present invention uses a ground-level combustion system with a 
number of combustion stages. In contrast to conventional systems 
the convention stages following the initial stage are subject to a 
certain minimum pressure and do not start operation with zero flow. 
If there is an additional off-gas flow, there is a device for determin- 
ing the flow rate which serves to combine the flow coming to a later 
stage, at a certain pressure and a flow above zero with the flow of an 
earlier stage or of earlier stages. Above the combustion region there 
is a stack releasing the combustion products into the atmosphere. If 
the gas quantities exceed the burner capacity, the excess gas can be 
burned in an excess gas burner. The noise of the flames is attenuated 
by sieves which also prevent pressure differences due to wind. 


36948 Industrial waste utilization: a state-of-the-art review. 
Beltz, P. (Battelle-Memorial Inst., Columbus, OH). pp ag wg of 
Present status and research needs in energy recovery 
Matula, R.A. (ed.). New York, NY; American Society of elcaees. 
cal Engineers (1977). 
From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 
The various ways of disposing of or utilizing industrial wastes 
are identified and some of the problems encountered are identified in 
general terms. Areas to be investigated in order to make maximum 
use of the material and/or energy content of the wastes are delineat- 
ot (JSR) 


36949 Recovery from industrial and me ee in central- 
ized treatment plants. Jackson, D.V.; Kitchin, J 3. Y Whalley, L. 
(Warren Spring Lab., Stevenage, England). RP 337-354 of Chemical 
engineering in a changing world. Koetsier, W.T. (ed.). New York, 
NY; Elsevier Scientific Publishing Company (1976). 

From Plenary sessions of the first world congress on chemical 
engineering; Amsterdam, Netherlands (28 Jun 1976). 

A review is presented of how centralized waste treatment and 
recovery has been applied in the United Kingdom to many types of 
industrial and domestic wastes. Brief consideration has been given to 
some of the new ideas which have been proposed in this field, and 
particular attention has been devoted to the use of physical sorting 
for recovery of materials from combined industrial and domestic 
wastes. It is concluded that in those regions where lack of tipping 
space enforces transfer of domestic wastes to bulk transport ve 
physical sorting is an economically viable alternative to com) 
or pulverization. A significant proportion of solid industrial wastes is 
suitable for —— together with domestic refuse and should 
make the economics of operation more attractive. Specialized indus- 
trial wastes, oils, solvents, sludges etc. generally require more sophis- 
ticated (chemical engineering) processes and may appear inappropri- 
ate for treatment alongside of domestic refuse. Nevertheless, there 
are advantages in the form of logistics, manpower requirements, and 
common services which favor centralized treatment. Furthermore, 
an essential feature of most of the processes discussed is the recovery 
of energy in some form of fuel. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 


36950 (BMFT-FB-T—78-32) Study of district-heating supply to 
Ingolstadt. Meck, H. (Staedtische Werke Ry y (Germany, 
F.R.)). Dec 1978. 23p. (In German). Dep. NTIS (US Sales Only), 
PC A02/MF AOl1. 

After estimating the district required for the town of Ingol- 
stadt, three possibilities of district heating are discussed: (a) by a 
central heat pump plant, (b) by a gas turbine power station, and (c) 
by district heat supplied from Ingolstadt power plant. These 
ods are assessed from an economic oint of view. It was concluded 
that a district heating system for town could not be justified. 
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ac agg Grid connected Integrated Community 

System: Phase II. Detailed analysis and prelimi- 

Final report, Stage 2. Volume 1. Executive summary. 

ucation Authority of a New Orleans (USA); 

—_ Orleans Public Service, LA (USA); Kidde Consultants, 

fate NJ (USA); Orr- Schelen-Mayeron and Associates, 

_ polis, MN SA)). Nov 1978. Contract EC-77-C-02- 
4337. mp De Dep. NTIS, PC A02/MF AOl. 

quitad Cont Ten tose td te anes s abadiee 

grated Community Energy System (ICES) to serve a multi-million 

7 footage medical complex of the Health Education Authority 

Louisiana are presented. This ICES is designed as a multi-fuel 

plant (coal or natural gas), operation is to begin in 1982, and the 

system will initially supply 40 x 10°kWh of electric power and 854 x 

10° Ibs of steam annually to meet the heating, refrigeration, and 

oe Cees Oe lex. The total construction cost of the 
CES is estimated as $35 caiien. (LCL) 


36952 Pg ny ape bay during long periods of 
plastic tubes the transport of hot water. ne J. 
(Studsvik cgitcknik. A AB, Ny! (Sweden)). 29 Aug 1978. 
Sp. (in Swedich) Dep. NTIS (US Only), PC A03 AOl. 
The aim of the project is to investi if plastic pipes are 
vecful in hot water systeans. Thus the strength of the matertal dus 

long periods and its dependence of the temperature were 


PUBLIC SERVICES 


operational experience. Heiburg, O. “De = om ke, Gen 
urg, rtmunder itwer! 

Klima Kaelte Ing.; 6: No. 7-8, 261-264(Jul-Aug 1978). (In German). 

For the heating of an outdoor pool a compressor-type heat 

ump driven by a gas-motor is being utilized for first time. The 

Res suehe Otto combustion engine has a performance of 83 kW. 

The paper deals with the conception of the plant design as well as 
the first operational experiences. 


PUBLIC UTILITIES 


REFER ALSO TO CITATION(S) 36637, 36638, 36642, 36643, 
36644, 36645, 36646, 36853 


36954 (DOE/ET—0076, pp 23p, App.A Paper 5) Cogeneration 
systems for residential/commercial Holtz, R.E. (Ar- 
gonne National Laboratory, IL); Neal, J.W. Feb 1979. 

In Report of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 
and Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

The components of an integrated energy system for urban 
areas, the desirability of such systems to provide electric power, 
district heating and cooling, and refuse management, and the status 
of technologies to meet these needs are reviewed. (LCL) 


36955 (SAN—1223-T1) Technical overview of cogeneration: the 
hardware, the the development. (Resource Plan- 
ning Associates, Inc., Washin, DC (USA)). 1 Dec 1977. Con- 
tract EY-76-C-03-1223-009;EY-76-C-03-1223-016. 87p. Dep. NTIS, 
PC A05/MF AO1. 

Portions of document are illegible. 

Because the by-product heat from a power-conversion proc- 
ess is captured for productive use in a cogeneration system, instead 
of exhausted to the environment as it is in a conventional power 
plant, cogeneration represents an important energy-conservation 
technique. By cogenerating, an industrial plant can save the fuel that 
would have been needed to produce the amount of heat captured. 
Recognizing the significant energy-savings potential offered by co- 

eneration, DOE has undertaken a major R, D, and D program to 
investigate and promote cogeneration in industry. Resource Plan- 
ning Associates, Inc. (RPA), has been working to accomplish four of 
the program's objectives: (1) survey current, near state-of-the-art, 
and future cogeneration equipment, and identify any gaps or defi- 
ciencies; (2) characterize the energy requirements of the manufactur- 
ing sectors of five of the country’s most energy-intensive industries - 
chemical, petroleum refining, paper and pulp, textiles, and food; (3) 
identify principal targets for, and barriers to, the increased market 
development of cogeneration systems; and (4) estimate the potential 
maximum and the probable energy savings that could be achieved in 
the five selected industries through cogeneration. In investigating 
cogeneration hardware, three specific technologies - steam turbines, 
turbines, and diesel engines - were emphasized. It is estimated 


gas 

that the widespread application of cogeneration technology in the 
five industries studied could result in a maximum potential savings of 
2.4 million barrels of oil equivalent = day (or a maximum incre- 
mental capacity of 140,000 MWe) by 198: 


ERA VOL. 4, NO. 13 


36956 District heating in Finland. Boeoek, H. (Oy Fiskars AB, 
fin Gen aaa Fernwaerme Int.; 7: No. 6, 227-230(Dec 1978). 


A few problems essential in planning district-heating net- 
works are discussed. The shear deformation of PUR foam on steel 
a ee ee ee ee Oe SY 

it with. 


36957 District-heat , combined heat/power cycles, and the 


wirtsch.; 31: No. 8, 251-255, 257-258(Aug 1978). (In German). 

On the basis of the study conducted by the Council for Good 
Energy Use Policy as well as on the studies by the Working Group 
on Combined Heat/Power Cycles set up by the Austrian Federal 

Trade and Industry, this Report presents the 
technical and economic problems the owners of heat supply systems 
and the electricity Saket taboos be faced with in the case of 
an increased use of combined power cycles. A point in favor of 
the heat/power cycle is the high utilization of the input of — 
energy. But the question of how to evaluate the distant heat and the 
electricity ormation is to be solved because 
the P 
outlook for the future, when even the natural gas 
resources roe got dy eg nan a 
being deve’ , which may per in 
power to the existing district heating systems. 


MUNICIPAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 36949, 37331 


36958 Stapelfeld waste incineration plant with energy uses. Wahl, 
3.3 —_, T. Umwelt; No. 6, 407-412(Dec 1978). (In German). 

On February 5, 1979, the oe waste incineration plant 
intended for north east Hamburg ill take up operation. Its technical 
and legal characteristics are presented. 


36959 Alternative Det systems: 
R.; O’Brien, J. (com sgh tte, MT; National Center for A: ropri- 
ate Technolo (1978). 10p.  ONP_-33674), National Center for Ap- 
propriate Technology, P.O. Box 3838, Butte, MT 59701. 

A 32-item ny ot is presented on equipment and meth- 
ods for recycling and disposing of human and domestic animal 
wastes. (LCL) 


36960 Phase I engineering: resource recovery facilities. Final 
report. San Francisco, CA; Bechtel, Inc. (1978). vp. (NP—23582). 
Metropolitan Services District, 1220 SW Morrison, Rm. 300, Port- 
land, OR. 

The purpose of the project was to perform the preliminary 
design engineering required to evaluate the technical, environmental, 
and economic feasibility of proposed municipal refuse resource re- 
covery facility. Phase I engineering has demonstrated the technical 
wr of the project. Environmental factors have been evaluated; 
applicable regulations have been identified and recommended abate- 
ment methods developed. Basic cost estimate data have been devel- 
oped for use in performing the financial analyses required to demon- 
strate the economic feasibility of the project. The resource recovery 
facility will be capable of processing 400,000 tons annually of 
commercial and municipal solid waste received from the greater 
Portland area. The facility will handle, on a 5 1/2 day/week basis, an 
average of 1,400 tons/day. Solids wastes will be delivered to the 
processing facility by commercial collection vehicles currently used 
to transport refuse to landfills. The basic facility will be constructed 
on a 10-acre site in Oregon City. From municipal solid waste, the 
facility will produce steam and electrical energy for use in Publish- 
ers’ Oregon City pulp and paper mill. Sufficient energy may be 
generated to eliminate the use of fossil fuels such as oil and gas by 
the Publisher's mill. Ferrous metals, and possibly newsprint and 
corrugated paper, will be recovered from the municipal solid waste. 
The basic facility will include an enclosed area for receiving munici- 
pal and commercial solid waste; processing equipment consisting of 
three lines of shredders, air classifiers for production of a re’ 
derived fuel (RDF), and facilities for recovery of ferrous metals; fuel 
Se e; and a 320,000 lb/hr boiler for burning “a rcent RDF. 

present-day capital costs are estimated at $54,600,000, and 
pent operating and maintenance costs are estimated at $5,712,000 
(4th quarter 1977 price basis). 


Billau-Adams, 


36961 Resource recovery from municipal solid waste in Cuyahoga 
County. Implementation plan. Cleveland, OH; Cuyahoga County 
Sanitary Engineering Dept. (1978). 68p. (NP—23583). 

A detailed implementation plan is presented which sets forth 
the tasks necessary for Cuyahoga County, Ohio, to procure a steam- 
producing resource recovery facility for es solid 
waste in order to recover both energy and ma Information is 
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included on current waste management practices and quantities of 
waste handled; markets for energy and materials to be recovered; 
waste transport; facility siting; environmental effects; resource re- 
covery technology; economic aspects; and project management. 


(LCL) 


36962 Resource recovery from municipal solid waste in Cuyahoga 
County. Memoranda 2 and 3: preliminary evaluation of alternatives. 
Cleveland, OH; Cuyahoga County Sanitary Engineering Dept. 
(1978). vp. (NP—23583/2). 

The technical, economic, institutional, and financial choices 
which must be considered in implementing a facility for recovering 
energy and materials from solid municipal wastes produced in Cuya- 
hoga County, Ohio, are discussed. Information is included on the 
quantity of solid wastes produced, potential steam users, market for 
recovered materials, waste transport, economics, environmental ef- 
fects, siting, and financing. (LCL) 


36963 Decentralized combined heat and power generation in a 
water treatment plant. Amberg, H.F. (Schmidt-Reuter 
Ingenieurgesellschaft m.b.H. und Co. K.G., Koeln (Germany, F.R.). 
Energietechnik). Energie; 29: No. 11, 374-375(Nov 1977). (In 
German). 

A unit-type heating power plant is one that generates current 
and heat at the same time. In a central water treatment plant, sewage 
gas may be used as primary energy carrier. A system investigation 
shows that the possible power generation is always higher than the 
self-consumption. The heat demand is not fully met during the 
winter. 


36964 Emissions and pollution control in municipal scale inciner- 
ators. Velzy, C.O.; Hampton, R.K. (Charles R. Velzy Associates., 
Inc., Armonk, NY). pp 24-26 of Present status and research needs in 
energy recovery from wastes. Matula, R.A. (ed.). New York, NY; 
American Society of Mechanical Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

The six papers presented in this session are summarized and 
the primary emphasis in discussions on each paper is indicated. The 
research needs in this area are identified and given priorities. (JSR) 


36965 Overview of present status of control hardware and emis- 
sion compliance. Velzy, C.O. (Charles R. Velzy Associates, Inc., 
Armonk, NY). PP 27-32 of Present status and research needs in 
energy recovery from wastes. Matula, R.A. (ed.). New York, NY; 
American Society of Mechanical Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

The status of the three main types of air pollution control 
devices presently available - electrostatic precipitators, bag filters, 
and wet scrubbers - described. It was concluded that the electrostat- 
ic precipitators are generally satisfactory. The experience with bag 
filters is too limited as yet for a definitive conclusion to be reached. 
Wet scrubbers are generally unsatisfactory. (JSR) 


36966 Impact of test methods on test results. Licata, A. (York 
Research Corp., Stamford, CT). pp 33-47 of Present status and 
research needs in energy recovery from wastes. Matula, R.A. (ed.). 
New York, NY; American Society of Mechanical Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

The test performed on particulate control equipment may be 
classified as: (1) determination of compliance with EPA regulations; 
(2) determination of contract performance; and (3) trouble shooting 
programs to improve performance of control equipment or to docu- 
ment design data. Each test program is more complex and costlier 
than the preceeding one and the discussion indicates the reasons for 
this. Special problems associated with emission measurement pro- 
grams for waste fuel installations include a determination of the 
charging rates of fuel, determination of CO. and excess air correc- 
tions, and determination of fuel and residue analysis. Recommenda- 
tions are made on the development of more detailed requirements as 
to the conduct and reporting of tests. (JSR) 


36967 Impact of water chemistry on test results. Waznys, P.J.; 
Desio, C.J. (Environmental Labs. Inc., Mt. Vernon, NY). pp 48- 55 
of Present status and research needs in energy recovery from wastes. 
Matula, R.A. (ed.). New York, NY; American Society of Mechani- 
cal Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

The particulate and dissolvable solids generated from refuse 
incinerators equipped with water-scrubbing APC devices were 
chemically characterized. The data were obtained from tests per- 
formed on two municipal incinerators of about 181 metric tons per 
day capacity. The analysis was made on the solids content of filters 
and the dissolved solids in the scrubber waste. (JSR) 
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36968 Correlation of furnace and test results. H 
linger, R.S. (Charles R. Velzy Associates, Inc., Armonk, NY). 
67 of Present status and research needs in energy recovery 
wastes. Matula, R.A. (ed.). New York, NY; American Society of 
Mechanical Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

Multiple stack emission tests were run at the Oceanside 
Disposal, Hempstead, Long Island under variable but known operat- 
ing conditions so that the effect of operating changes on stack 
emissions could be determined. The plant was equipped with an 
electrostatic precipitator following a water wall, stoker fired fur- 
nace. Test results are reported. (JSR) 


36969 Nashville testing experience. Chambliss, C.W. (1.C. Tho- 
masson and Associates, Inc., Nashville, TN). pp 68-75 of Present 
status and research needs in energy recovery from wastes. Matula, 
R.A. (ed.). New York, NY; American Society of Mechanical Engi- 
neers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

The problems encountered at the Nashville waste incinerator 
with a wet scrubber application are reported. Considerable adjust- 
ments and modifications were made to the scrubbers. A pilot bag 
house research program was conducted and showed promise. How- 
ever, compliance time deadlines forced the installation of electrostat- 
ic precipitators in place of the original scrubbers. (JSR) 


36970 Corrosion in waste fired systems. Plumley, A.L. (Combus- 
tion Engineering, Inc., Windsor, CT). pp 77-83 of Present status and 
research needs in energy recovery from wastes. Matula, R.A. (ed.). 


New York, NY; American Society of Mechanical Engineers (1977). 


From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

The primary research needs in controlling corrosion problems 
in waste fired systems were identified as dealing with the super- 
heater-reheater system and the air pollution control equipment, 
especially scrubbers. Additional research needs are also identified. 
(JSR) 


36971 Present status and research needs in energy recovery from 
wastes. Plumley, A.L. (Combustion Engineering, Inc., Windsor, 
CT). pp 84-95 of Present status and research in energy 
recovery from wastes. Matula, R.A. (ed.). New York, NY; American 
Society of Mechanical Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

Refuse incinerators with waste heat boilers are troubled with 
corrosion accompanied by slagging and tube deposits in varying 
degrees in the same general areas in which these problems occur 
during normal operation of some utility boilers. Wastage has oc- 
curred primarily (1) in the high temperature superheater and re- 
heater sections, (2) on water walls near the firing zone, and (3) in the 
low temperature gas passes and air heaters. Each of these is dis- 
cussed. (JSR) 


36972 Superheater tube corrosion on municipal solid waste fired 
boilers at Nashville. Rochford, R.S.; Witkowski, S.J. (Babcock and 
Wilcox Co., N. Canton, OH). pp 96-119 of Present status and 
research needs in energy recovery from wastes. Matula, R.A. (ed.). 
New York, NY; American Society of Mechanical Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

The municipal refuse fired boilers supplied to the Nashville 
Thermal Transfer Corporation by the Babcock and Wilcox Compa- 
ny experienced extensive corrosion during their first year of oper- 
ation. The corrosion occurred on both furnace and superheater 
tubes. This paper will describe the installation, the extent of the 
corrosion, and the conclusions reached. Particular emphasis will be 
given to the problems associated with the superheaters. 


36973 Source separation: a cost effective low technology resource 
recovery option. Bailly, | H.C. (West Virginia Univ., Morgantown); 
Vaccaro, H.S. pp 218-228 of Present status and research needs in 
energy recovery from wastes. Matula, R.A. (ed.). New York, NY; 
American Society of Mechanical Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

The experience of two Massachusetts towns in the separate 
collection of recyclable paper, glass, and cans are described. The 
topics discussed are: the collection procedure, collection vehicles, 
mar*et for the recyclables, the public education program initiating 
and supporting the program, and the results. On the experience 
gained, it is concluded that source separation is a cost effective 
resource recovery option for cities and towns with populations 
between 10,000 and 100,000. (JSR) 





ENERGY RESEARCH ABSTRACTS 


The production of refuse in the U.S., in por ot powe 
generation refuse, international experience in the operation o 
lodedus alten samor sadliom tar GnUiees bt eomeieiea 

wer projects are discussed. It is concluded 
eet woudl be al it to find an to the U.S. energy 
p— aye A dy dg is so readily available and 
which combines energy conservation with environmental protection 
and stimulation of the economy. (LCL) 


36975 Summary of the CPU-400 
seb. Park, CA; Combustion Power Co. 
Progress of a solid-waste disposal program devoted to pro- 
ducing an environmentally safe waste-energy facility known as the 
CPU-400 is reported. The facility design and tests conducted in a 1- 
MW pilot plant are described. The pilot plant can dispose of ap- 
proximately 100 tons per day of municipal solid waste, and has been 
operated under fully automated, high-pressure test conditions. Work 
is continuing under other sponsorship to i rate an improved 
— filtering device as a prerequisite to long-duration operation. 
on the test results, it is concluded that the combustion efficien- 
cy of the pilot plant has exceeded design requirements, and that the 
abatement euted employed for noxious gas emission have met 
——— standards. All test objectives were not achieved, 
owever, owing to the inability of conventional filtering devices to 
adequately eliminate particulate from the combustion gases. 


from municipal solid waste in Cuyahoga 
screening. Cleveland, OH; Cuyahoga 
County Sanitary Engineering Dept. (1977). vp. (NP—23583/ 1). 

A four-part investigation for developing a detailed resource 
recovery implementation wk for Cuyahoga County, Ohio, is de- 
scribed. The four ya the market for energy 
or refuse-derived I which eeu could be produced in a solid municipal 
waste processing facility; data on the quantity of waste 
involved; identifying types of facilities and systems available for 
resource recovery; and identifying the inventory information 
sources. (LCL) 


36977 caer wormny ty Oo ee Se ae Se 


opment, present status, experiences in Germany. Thoemen, K.H. 
Proc. Inst. Mech. Eng. (London); 190: No. 64/76, 601-610(1976). 

From Institution of Mechanical Engineers ordinary meeting; 
London, England (3 Nov 1976). 

The survey covers the development of refuse incineration in 
Germany; the state of the art of recovering energy from refuse and 
waste heat utilization; boiler construction; ting experiences 
with refuse incineration plants; incinerator availability and exploita- 
tion; the furnace system; the corrosion of boiler tubes; the corrosion 
of steel without coating; corrosion in oxygen-free gas atmosphere; 
chloride corrosion on superheater tubes; the corrosion by salt fusion 
on superheater tubes. 


» (1977). 36p. (NP 


EDUCATION AND PUBLIC RELATIONS 
REFER ALSO TO CITATION(S) 36600, 36601, 36656 


36978 (CONS—8434-T1) Public's behavior and attitudes during 
the February 1977 crisis. (Gallup Organization, Inc., Prince- 
ton, NJ (USA)). yh _ Contract EC-15-C-01-8434. 59p. Dep. 
NTIS, PC A04/MF A\ 

This s' nvey wasted on interviews with «national sample 
(1013) of the adult population on February 4, 5, and 6, 1977. 
country was divided into the following areas: emer, Modal we 
states (New York, New Jersey, Pennsylvania, Indiana, Ohio, Michi- 
~ Minnesota, Virginia, West Virginia, North and South Carolina, 

and Alabama); natural-gas-problem states (Delaware, Kentucky, 
Georgia, Tennessee, Mississi Iowa, Missouri, Wisconsin, and 
Illinois); North; South; and West. Questions were asked about the 
temperature of the home, measures taken to weatherize the home, 
fuel use and its economic impact. The public was asked about 
attitudes toward government policies dealing with energy shortages; 
the use of coal by industries; would fuel shortages continue; willing- 
ness to pay more for fuels; and the comfort of home, etc. A copy 
of the questionnaire is published in the report. Principal overall 
results are summarized first, after which responses to the individual 
questions are presented in tabular form. 


apn ry ti Public's behavior and attitudes during 
energy crisis: Survey II. Marginal and regional findings for 
all questions. (Gallup Gapeiedian, Inc., Princeton, NJ (USA)). Mar 


ERA VOL. 4, NO. 13 


1977. Contract EC-75-C-01-8434. 39p. Dep. NTIS, PC A03/MF 


AOl. 

This volume provides mar; and regional results of the 
second of two surveys cond by the Gallup Organization to 
provide information about the general public’s behavior and attitudes 
at the time of the energy emergency in early 1977. The second 
survey conducted on March 12, 13, and 14 by telephone of 1041 
adults was designed to obtain information about actions taken by the 
public to save energy—including such things as the temperature in 
their home, home insulation, and what had been done to save 
gasoline. Reactions to various possible governmental policies de- 
signed to save energy were also meas (Gee seaiits tan eupaeeed 
for the North, South, and West sections of the U.S. A copy of the 
questionnaire is published in the report. (MCW) 


36980 nage ag th god s behavior and attitudes during 
the 1977 —_— = Il. Appendix: significant ———S 
| aoe , or Organization, In , Princeton, NJ (USA)). May 1977. 
1-8434 265p. Dep. NTIS, PC A12. AOl. 
This aan provides the significant cross-tabulation results 
of a survey conducted by the Gallup Organization for the Federai 
Energy Administration on March 12, 13, and 14 by telephone with a 
national sample of 1041 adults, 18 years of age and older. An 84-by- 
84 matrix is given that summarizes the results of the cross tabula- 
tions. Interpretations of the results tabulated are explained. A copy 
of the questionnaire is published at the end of the report. The = 
was pth oe about attitudes toward government policies dealing with 
energy shortages; the use of coal by industries; would fuel shortages 
continue; willingness to pay more for fuels; and the comfort of the 
homes, etc. (MCW) 


aig pntlag Public's behavior and attitudes during 

the ey energy crisis. Appendix: computer tabulations. 

jer cre tion, Inc., Princeton, NJ (USA)). Mar Zz Con- 
7$C-01-8434. 122p. Dep. NTIS, PC A06/MF A\ 

This volume presents computer tabulated data ea the sur- 
veys conducted by the Gallup Organization providing information 
about the general public’s behavior and attitudes at the time of the 
energy emergency in early 1977. The adult population (1013 inter- 
views tabulated) was asked about temperatures in the home, home 
insulation measures implemented, and what was done about saving 
gasoline. Reactions to various possible governmental policies to save 
energy were also recorded. Results are reported for the area east of 
the Rockies (north and south); west (mountain and West Coast); 
emergency action states, and natural gas problem states. A copy of 
owe on the questionnaire is published in the report. 


(COO—4465-2(Exec.Summ.)) Status of energy-manage- 
ment academic programs in U.S. institutions of higher education: 
executive summary. Eisenberg, L.; Daspit, C.; Shimamoto, G. (Penn- 
sylvania Univ., ig (USA)). 1978. Contract EE-77-S- 
02-4465. 29p. Dep. NTIS, PC A03/MF AO1. 

Energy Management is described as an interdisciplinary, 
problem-solving activity concerned with assessment and control of 
the economic, environmental, and societal effects of energy-resource 
distribution, production, conversion, or end use. Its objective is the 
optimum use of energy in a socially acceptable environment. An 
energy-management program is considered to be a formal course of 
study, leading to the bachelor’s or higher degree, which addresses 
the range of energy-management issues. To identify energy higher 
ment programs and related courses, 2,602 U.S. institutions of highe: 
education were surveyed. More-detailed information was sou 
from respondents who indicated that they had, or planned to o 7 
such a program. Ultimately ten existing, and seven planned, pro- 
grams were identified. In addition, 303 institutions were found to 
offer one or more courses on some aspect of energy management. 
The ten existing programs were classified as undergraduate, engi- 
neering-focused, or general/diversified. They were analyzed in 
terms of their administrative organization, enrollment and number of 
degrees awarded to date, availability of financial support for gradu- 
ate students, program goals and curriculum design, background of 
— students, employment of uates, and the types of prob- 
ems and needs cited by program heads. Information on the planned 
programs, when available, was also included in this analysis. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


REFER ALSO TO CITATION(S) 37233, 37255 


36983 (DOE/CS—0076) Advanced automotive propulsion 
financing. 


sys- 
tems: incentive Report to Congress, required by Section 





JULY 15, 1979 


310(b) of Public Law 95-. ag Lrg ee of Energy, Washington, 
DC (USA)). Feb 1979. 57p. PCA 04/MF A 

In the United States, the largest Poms demand for oil comes 
from the transportation sector, where internal-combustion highway 
vehicles require about 7.5 million barrels per day. In order to reduce 
this high demand, Congress has authorized an R and D program 
dealing with advanced automotive pee systems (AAPS). 
DOE is undertaking expanded research to develop and demonstrate 
advanced propulsion Sone by 1983. The Secretary of Energy is to 
determine whether and under what conditions AAPS development 
could be aided by a Federal loan guarantee program and report his 
findings and recommendations to Congress within one year from the 
date of enactment. In making this determination, a survey and study 
were made to: analyze the use of various forms of Federal financial 
incentives, indluding loan guarantees, in relationship to the develop- 
ment stages of a new technology (Section 2); elicit comments and 
opinions on the AAPS state-of-the-art and the perceived usefulness 
of loan guarantees from members of the automotive industry, re- 
search organizations, and the financial community (Section 3); and 
formulate conclusions and recommendations for transmittal to Con- 
gress on the advisability of using loan guarantees to aid AAPS 
development (Section 4 and Section 5. From a technical develop- 
ment standpoint, it is apparent that AAPS’s offer the potential of 
improved fuel economy, multifuel capability, and reduced exhaust 
emission. 


36984 Skill-building basic transport. Hartley, J. Automot. Eng. 
(London); 3: No. 4, 12-14(Aug-Sep 1978). 

A design description and specifications are given for basic 
transport vehicles (BTV) designed for heavy duty operation where 
roads are poor or non-existent and when servicing facilities are 
rudimentary. Another feature is that this vehicle is designed for 
countries where vehicles are not made yet gives opportunities for 
the workforce to develop skills. The BTV is based on a robust frame 
and has an orthodox mechanical layout and simple body. It was 
conceived as a two-door vehicle, in the form of a pick-up truck, an 
open truck with canvas hood or a saloon with an upwards lifting 
rear door. Mechanically, the BTV would be similar to an Avenger, 
with a 1.3 liter low-compression ratio engine and four-speed gear- 
box, but driving through to a Hillman Hunter heavy-duty rear axle 


suspended on a pair of leaf springs. At the front, the Avenger strut 
suspension and ee steering gear would 


be used, while 
Avenger pedals, electrical equipment and heavy-duty radiator would 
also be specified. If the vehicle were built to this specification, all the 
mechanical components could come from one source. 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 36660, 37039 


36985 (SAND—79-8008) Engine controller. Akins, J. (Sandia 
Labs., Livermore, CA (USA)). Apr 1979. Contract EY-76-C-04- 
0789. 42p. Dep. NTIS, PC A03/MF AOl1. 

The engine controller is the controlling interface between an 
internal combustion engine, the engine control functions, and the 
diagnostic equipment in a Raman experiment. The controller triggers 
the ignition and fuel injection for the engine and provides timing 
si to the laser, analog-to-digital converters, and system comput- 
er. One engine controller was fabricated for Division 8352 and 
= operations and tests have shown it to perform as de- 
signed. 


36986 (SNV-PM—891(andApp.)) Automobile exhaust gases in 
city-like environment: model and model (Statens Naturvaards- 
verk, Stockholm (Sweden)). Oct 1977. 239p. (In Swedish). Dep. 
NTIS (US Sales Only), PC All/MF AOI. 

The development of a dispersion model for automobile ex- 
haust gases, emitted in city-like environment is discussed. The model 
is meant to be used practically in Swedish urban areas. In connection 
with traffic planning there is a great need for a handy calculation 
method, i.e., a method by which one can calculate with purposeful 
— the concentrations of air pollutants in different streets and 
or different traffic situations. In its existing condition, the model 
cannot be used practically for traffic planning. For this purpose 
further work must be done, and proposals are made for such work. 
The model should be corrected with the help of existing data so that 
the calculated and the measured concentrations will correlate better. 
The model should be tested and developed for other kinds of streets 
and other substances than carbon monoxide. Inventories of emis- 
sions, calculations and measurements have been done in connection 
with the model development. This work is unique compared with 
what has been done previously in this field in Sweden. As, for 
example, the work has resulted in better understanding of what the 
traffic patterns and meteorological conditions mean to the air pollu- 
tion situation. By measuring carbon monoxide, valuable experience 
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has been gained in techniques for measurement and estimations. The 
measurements are valuable as documentation. 


36987 Coordinated and integrated fuel and = 


system for internal combustion engines for automobiles. Malott, 
US Patent 4,135,484. 23 Jan 1979. Filed date 24 May 1977. 10p. 
The invention of a coordinated and integrated fuel and auxil- 
iary-exhaust system comprises, first, of two fuel-line assemblies in- 
cluding their respective controls, and comprises, second, of two 
auxiliary-exhaust assemblies including their respective —— - 
assemblies for internal combustion engines for automobiles, the 
gines having an even number of cylinders, the cylinders 
assigned numbers beginning with the | ot aber waa 
the cylinder at the front end of one tier of cylinders and the 
numbering being continued in numerical sequence throughout the 
tier and throughout any other tier of cylinders in the engine, and the 
cylinders peep ge, be groups of cylinders, each group having an 
pe quantity of cylinders, namely, Group-one cylinders ——— 
those beginning with cylinder 1 in the cylinder block in w! 
cylinder the firing-sequence number 1 occurs and comprising of 
those additional cylinders in which alternately every other firing- 
sequence occurs thereafter totaling one-half of the entire number of 
firing-sequences that occur in the entire firing-sequence cycle in the 
engine, and Group-two cylinders comprising of all other cylinders in 
the cylinder block. 


36988 Fuel system for an internal combustion engine. 
Williams, M. (to The Lucas Electrical Co., Ltd.). US Patent 
4,131,087. 26 Dec 1978. a eed COR. mor 1975, United Kingdom 
of Great Britain and Northern 

The fuel injection system for a Se A  — internal com- 
bustion engine with split intake/exhaust systems, includes in ye 
respectively associated with the intake systems and a pair of trans- 
ducers associated with either the intake systems or the exhaust 
systems. A control unit alternately energizes the injectors in known 
manner and th outputs from the control unit to the injectors are used 
to operate a multiplex circuit whereby the transducers are alternate- 
ly connected to the control unit, to control the pulse length of the 
output pulses therefrom. 


36989 meg ey greg ig em ng eo 7 
shiro, T.; Aono, S.; Hosaka, A.; Asano, M.; Manaka, N.; Ezoe, M. 
(to Nissan Motor Co., Ltd.). US Patent 4,131,089. 26 Dec 1978. 
Priority date 9 Feb 1976, Japan, 10p. 

A reference voltage, which is compared with an output 
voltage of an exhaust gas sensor in a differential signal generator of 
an electronic closed loop air-fuel ratio control system, changes 
depending upon a mean value of an output of the exhaust gas sensor 
provided in an exhaust pipe from an internal combustion 
engine. Furthermore, the magnitude of the reference voltage is 
limited in such a manner as to be within a predetermined range, or in 
other words, the magnitude of the reference voltage is limited at at 
least one of an upper and a lower values thereof. 

for internal com- 


36990 Variable DT ne apparatus 
bustion engines. A: M.; Manaka, N. (to Nissan Motor Co., Ltd.). 
= 4,131 ‘091. 6 Dec 1978. Priority date 27 Oct 1975, "Japen, 


In a closed-loop mixture control system for internal combus- 
tion engines, the concentration of an exhaust composition contained 
in the emissions from the engine is ee predetermined 
value in a comparator to determine w the fuel ¢ quantity is to be 
corrected in a direction to increase it or decrease it. The rate of 
change of the correction is controlled in response to a sensed 
acceleration or deceleration of the engine for a small duration of 
time to compensate for the error arising from the transport delay 
time of the engine at the instant of the acceleration or deceleration. 


36991 Internal combustion engine operated on a reformed gas. 
Ouchi, K. (to Nissan Motor Co., Ltd.). US Patent 4, 31 ,095. 26 Bec 
1978. Priority date 19 Mar 1976, ‘Japan, 8p. 

When a lower engine power output is required, one of the 
combustion chambers acts as a reformed operable to convert a 
mixture of an ordinary fuel and air into a reformed gas which is 
introduced into the other combustion chambers for the power gener- 
ating combustion. On the contrary, when a higher engine power 
output is required, all the combustion chambers are subjected to 
power generating combustion of a stoichiometric air-fuel mixture. 


36992 Variable displacement internal combustion engine having 
automatic piston stroke control. Crise, G.W. US Patent 4,131,094. 26 
Dec 1978. Filed date 7 Feb 1977. 10p. 

The invention discloses an internal combustion engine having 
a crankshaft offset to one side of the axis of the engine cylinder and 
an articulated connecting rod li operable to vary the stroke of 
the engine piston in accordance with engine operating conditions, so 
that different density fuel-air toons industed into the cylinder will 
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ressed to substantially the same extent each time the cylin- 
, Tegardless of throttle setting, engine speeds, or loads. 


Fuel reforming apparatus for use with internal combustion 
M.; Bunda, T.; Tanaka, T. (to Nippon Soken, Inc.). 
1 086. 26 Dec 1978. Priority date 20 Jul 1974, Japan, 


in a suitable air-fuel ratio, a burning chamber in which the mixture is 
—_— and burned, and a reactor which is packed with a catalyst 
adapted to carry out the catalytic reforming, with the aid of the heat 
¢ combustion gases discharged out o' the burning chamber, of 
A hydrocarbon fuel including little air to produce a reformed gas 
rich with hydrogen. 


36994 New bl o-series engine. Automot. Eng. (London); 3: No. 4, 
41-43(Aug-Sep 1978). 

The 1.7 and 2.0 liter four-cylinder ohc units desi to 
replace the B Series British Leyland engine are described. The main 
innovations in the O Series are the aluminum cylinder head, with its 
belt-driven ohc, and the use of combustion chambers formed partly 
in the piston crown and partly by a clearance above the piston. The 
block siamesed bores, and since the oil pump is driven from the 
nose of the crankshaft, and the distributor from the camshaft, the 
need for a jackshaft has been avoided. To reduce engine length, the 
water pump is recessed into the front of the cylinder block and there 
is an unusual thermostat housing. A eg for checking the ignition 
timing with precision has also been introduced. Features of the 
simple cylinder block, the oil-cooled pistons and drives are dis- 
cussed. Specifications and valve data are given. 


36995 Designing with metal o-ring seals. Garrett, K. Automot. 
Eng. (London); 3: No. 4, 52-54(Aug-Sep 1978). 

A summary is presented of the characteristics and methods of 
application of the the four basic of rings; solid section, hollow 
section, pressurized gas-filled hollow section, and pressure actuated. 


36996 Com; cycles of internal combustion 

in relation to mean pressure. Kalafati, D.D. (Moscow Power 
Eng Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 7, 147- 
149(Jul 1978). (In Russian). 

Thermodynamic cycles of Ran gees ae internal combustion 
engines are compared in accordance with the criterion of mean 
pressure. It is shown that, with identical initial and maximum cycle 
parameters, a mixed cycle yields maximum mean pressure. 


36997 Thermal and weight efficiency of straight ribs of an arbi- 
trary profile. Lyshevskii, A.S.; Myl’nev, V.F.; Zelenskii, V.M. (No- 
vocherkassk Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Ma- 
shinostr.; No. 8, 66-71(1978). (In Russian). 

The problem of determination of thermal and weight indices 
of straight cooling ribs with an arbitrary shape of the lateral surface 
of the engine head and cylinder in a steady heat flux is considered. It 
is assumed that thermal conductivity and heat transfer coefficients 
remain constant. An analytical solution makes it possible to obtain 
theoretical relations for the determination of temperature variations 
in different rib sections, the amount of heat removed by it, and its 
thermal and weight efficiency. An analysis of the effect of the shape 
of the lateral rib surface on its thermal and weight indices is 
presented. 


36998 Effect of the thermal sensor characteristics on the efficien- 
cy of operation of the automatic temperature control system of the d- 
144 engine. Baranov, V.A.; Burdykin, V.D. (Voronezh Agric Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 8, 82-85(1978). 
(In Russian). 

Results of investigation of a system of automatic control of 
temperature with a changed statistical characteristic of the thermal 
sensor are presented. It is found by means of experimental investiga- 
tions, that the control system in question increases the temperature 
control zone, improves the economic efficiency of the engine in the 
maximum load zone, and raises the mean temperature level of 
cylinders and cylinder heads. 


36999 Dependence of engine wear on the total number of crank- 
shaft revolutions. Divakov, N.V.; Strel’‘nikov, A.N. (Moscow Inst of 
Automot Eng, USSR). Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 
8, 86-90(1978). (In Russian). 

The effect of the total number of crankshaft revolutions of the 
high-speed and loaded conditions of operation of a carburetted 
engine on its wear is investigated. It is shown that a reduction of the 
total number of revolutions of the crankshaft by means of the 
automatic centrifugal Foe ling developed at the + wane Autome- 
chanical Institute results in a reduction of wear and pro- 
longs the service life orth the engine. This coupling permits elimination 
of the braking by the engine in all operating conditions except in 
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those rare cases where it is necessary (slippery road, long steep 
down slope). 


37000 Extremal cycles of internal combustion engines. Arslanov, 
N.K. (Kazan Aviat Inst im. A.N. Tupolev, USSR). 
Energ troenie; No. 6, 34-36(1978). (In Russian). 

Optimal cycle parameters enduring the smallest overall size 
and mass of internal combustion engines are determined. Results of a 
search for increasing energy efficiency of working media of idealized 
internal combustion —- ns classic circular processes, 
ie. the Otto, Diesel, Trinkler cycles are presented. It is stressed 
je other conditions being equal, the Trinkler cycles are to be 

ferred. 


SPARK-IGNITION 


37001 (COO—2943-1) Detailed combustion studies for = og 
charge rotary engines. Final report, April 1, 1976—September 30 

1978. Steinberger, R.L.; Bracco, F.V. (Princeton Univ., NJ (USA)). 
4 1978. Contract EY-76-S-02-2943. 24p. Dep. NTIS, PC A02/MF 





The objective of the research is to aid the development of 
stratified charge rotary engines by experimentally implementing and 
testing concepts for & ... charge stratification. To that end a 
rotary engine test facility has been built. This facility includes an 
RC1-60 rotary engine built by Curtiss Wright which was coupled to 
a GE 60 hp dynamometer external wiring of which to be 
mostly reconstructed. te rotor lubrication and cooling systems 
and engine housing cooling systems were designed and built. Intake 
and exhaut systems were planned and constructed. A fuel injection 
system was chosen, purchased, and installed. Once these systems 
were all installed and operating, engine test data was taken to 
— with data taken by Curtiss Wright under similar conditions 

and found to be in reasonable ent. The data indicates that the 
performance of the Curtiss Wright direct injection stratified charge 
rotary engine is comparable to that of its reciprocating counterpart. 


37002 geet tg Modelling a of the fuel consumption 

and NO/sub x/ emissions of tion engines over a range of 
and operating Heywood, J.B.; Tabaczynski, R.J 

J.M.; Watts, P.A. (Massachusetts Inst. of Tech., Cambridge 


(USA)). Jul 1978. Contract EY-76-S-02-2881. 101p. Dep. NTIS, PC 
A06/MF AOI. 


A computer simulation of the four-stroke spark-ignition 
engine cycle has been developed for studies of the effects of vari- 
ations in engine design and operating parameters on engine perform- 
ance, efficiency, NO emissions. The simulation computes the 
flows into and out of the engine, calculates the changes in thermody- 
namic properties and composition of the unburned and burned gas 
mixtures within the cylinder through the engine cycle due to work, 
heat and mass transfers, and follows the kinetics of NO formation 
and decomposition in the burned gas. The combustion process is 
specified as an input to the oe through use of a normalized rate 
of mass burning profile. The simulation — mass flow rates 
through the intake and exhaust valves, cylinder pressure, unburned 
and burned gas temperatures, rate of heat transfer to the combustion 
chamber walls, thermal boundary layer thickness, and NO concen- 
tration throughout the engine cycle for given engine geometry, 
speed, intake and exhaust manifold conditions. From these profiles, 
engine power, fuel consumption, and NO emissions are computed. 


37003 (SAND—78-8707) Precombustion fuel/air distribution in 
a stratified charge engine using laser Raman spectroscopy. Johnston, 
S.C. (Sandia Labs., Livermore, CA (USA)). Mar 1979. Contract EY- 
— 33p. (CONF-790216—3). Dep. NTIS, PC A03/MF 
A0l 

From 1979 SAE Congress and Exposition Engine Modeling 
Session; Detroit, MI, USA (26 Feb 1979). 

The application of cw laser Raman spectroscopy to determine 
precombustion fuel/air distribution in a motored, direct—injected 
stratified charge (DISC) engine has been demonstrated. The primary 
objective of the study was to obtain point measurements of the mean, 
i eee fuel/air ratio across a diameter in the combustion chamber 
or a single set of engine operating parameters. A secondary objec- 
tive was to obtain flow visualization records of the injection-mixing 
process for both liquid- and gas-phase fuel injection. Results of the 
study showed that large spatial variations in the fuel/air ratio occur 
in the cylinder during and after fuel injection. Near top-dead-center, 
fuel/air mixing was nearly complete, but the distribution across the 
cylinder diameter still exhibited a region of relatively low fuel 
concentration. 


Two-stroke multicylinder, spark ignition, pumpless injec- 
tion internal combustion . Jarnuszkiewicz, S. US Patent 
4,131,090. 26 Dec 1978. Priority date 9 Nov 1973, Poland, 6p. 

The invention relates to a two-stroke, spark ignition, internal 
combustion engine, with two, three, four or six cylinders. Fuel 
injection is provided by means of combustion gases and no fuel 
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pump is employed. The working spaces of the engine cylinders are 
interconnected by means of ducts in such a manner that during the 
ne a small amount of high pressure combustion gases 
en working space. After the duct port is uncovered by the 
piston the combustion = are carried over on their way by a 
predetermined amount of fuel, thereby effecting the injection. 


37005 Flame guide channel for internal combustion engine. Sato, 
Y.; Tanaka, M.; Nakamura, A. (to Honda Giken Kogyo Kabushiki 
Kaisha). US Patent 4,131,092. 26 Dec 1978. Priority date 17 Jan 
1976, Japan, 4p. 

An internal combustion piston engine has a main combustion 
chamber supplied with a lean mixture and auxiliary combustion 
chamber supplied with a rich mixrue. A spark plug ignites a mixture 
in the auxiliary chamber to project a flame through a torch passage 
into the main chamber. Walls in the underside of the stationary head 


of the engine form a flame guide channel diverging from the torch 
passage toward intake and exhaust valves which are located equidis- 
tantly from the torch passage. The torch passage may comprise an 
elongated slot or a pair of spaced openings. 


37006 Engine timing conrol circuit having a single pick-up for 
both starting and running. Daniels, E.E.; Crall, F.W. (to Chrysler 
Corp.). US Patent 4,131,098. 26 Dec 1978. Filed date 20 Dec 1976. 
12p. 


A single pick-up coupled to sense engine crankshaft position 
can be utilized for both starting and running of the engine in an 
electronic spark timing advance control system. During starting, 
pulses from the pick-up are coupled via a zero crossing detector to 
the output ignition stage to cause spark plug firing at an essentially 
constant firing angle at or just slightly in advance of piston top dead 
center position. During running, the pulses from the pick-up reset, 
via a reset circuit, an integrator circuit so that a sawtooth position is 
developed. A desired timing signal derived from one or more 
parameters useful in controlling the time of ignition firing is com- 
pared against the sawtooth reference waveform and when a prede- 
termined relationship between the two is attained, the ignition is 
fired. Should this predetermined relationship not be attained during a 
cycle of the sawtooth, the reset signal from the reset circuit forces 
ignition firing. A frequency sensitive switch circuit senses approxi- 
mate engine speed to selectively control ignition firing via the zero 
crossing detector during starting and via the desired timing signal 
during running. A safety feature permits the ignition to continue to 
fire from the zero crossing detector in the event that firing by the 
desired timing signal is impaired. 


DIESEL 
REFER ALSO TO CITATION(S) 35797, 36660, 37360 


37007 Oil India pipeline. Diesel Eng.; 74: No. 799, 221-223(Win 
1978). 

The pumping stations in the 1150 km/long Oil India pipeline 
which is designed to pump 2.79 m ton/yr of crude oil to two 
refineries are Rated: These pumping stations have diesel engines 
which are fueled with either crude oil or crude oil and natural gas. 
The engine modifications required for crude oil burning, the per- 
formance and maintenance of the equipment since the initial installa- 
tion in 1962, and the energy savings achieved by not using refined oil 
are discussed. (LCL) 


37008 Brown Boveri launch -4 series turbocharger. Diesel Eng.; 
74: No. 799, 233-235(Win 1978). 

The = operation, performance testing and performance 
of the new VTR454 turbocharger from Brown, Boveri and Compa- 
ny are described. This turbocharger for diesel engines in the range of 
from 4 to 6MW offers increased efficiency at pressure ratios up to 
acu higher fuel economy by utilization of exhaust gas energy. 


37009 Analysis of turbocompressor radial bearings. Tokar, I. Ya.; 
Urasov, P.G.; Andrusenko, A.M.; Krioni, A.D. (Ukr Corresp Poly- 
tech Inst, Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 8, 
72-77(1978). (In Russian). 

A solution is presented to the nonstationary problem of 
lubrication of turbocompressor radial bearings, taking into account 
inertia effects and rigid shaft angular deflection. The experimentally 
observable difference between the shaft vibration frequency and the 
frequency of rotation is confirmed by calculation. By varying the 
loads from disbalances, an increase in the load carrying capacity of 
the oil layer with a reasonable increase in disbalances is discovered. 


37010 Optimization scheme for predicting minimum fuel con- 
sumption by transport diesel engines. Shokotov, N.K.; Gotskalo, 
B.L.; Moroz, V.I. (Khar’kov Polytech Inst, Ukr SSR). Izv. Vyssh. 
Uchebn. Zaved., Mashinostr.; No. 8, 91-93(1978). (In Russian). 

A scheme for predicting the minimal average operational fuel 
consumption by newly designed transport diesel engines by means of 
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mathematical or physical modeling of their working cycles is pro- 
posed. Examples of realization of such a scheme in application to the 
problem of selection of the main thermodynamic and design param- 
eters of the promising diesel locomotive (16 ChN 25/27) and marine 
(6 ChN 26/34) diesel engines, —a their high fuel economy 
under operating conditions, are presented. 


37011 Relation between indicator efficiency and integral and 
differential characteristics of heat supply and dissipation. Kostin, 
A.K.; Matievskii, D.D.; Tolstov, V.T. (Leningrad Polytech Inst im. 
M.I. Kalinin, USSR). Energ hinostroenie; No. 6, 7-9(1978). (In 
Russian). 

A method of analysis of the effect of the character of vari- 
ation of the exhaust crank angle of supply and dissipation of heat to 
the working medium in the cylinder on indicator efficiency is 
considered. Recommendations devel on the basis of this method 
to improve the economic efficiency of operation of the diesel tractor, 
type A-4I1T, are presented. 


37012 Frequency method of evaluation of the dynamic properties 
of diesel engine automatic control systems. Krutov, V.I.; Brimmer, 
A.A.; Krylov, M.V. (All-Union Sci Res Inst of Constr and Road 
Mach, USSR). Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 7, 76- 
79(1978). (In Russian). 

A method of calculation of frequency characteristics of a 
system of automatic control of a diesel engine is presented. Methods 
of obtaining them by means of analog computers are also given. A 
real plant is tested on a setup. An example of application of these 
characteristics is presented. 





TURBINE 
REFER ALSO TO CITATION(S) 36335 


37013 Calculation of fuel combustion efficiency in combustion 
chambers of gas turbine engines. Lebedev, V.P.; Pchelkin, Yu.M. 
(Moscow Higher Tech Sch im. N.E. Bauman, USSR). Izv. Vyssh. 
Uchebn. Zaved., Energ.; No. 7, 54-60(Jul 1978). (In Russian). 

The problem of a more precise evaluation of fuel combustion 
efficiency in the combustion chambers of gas turbine engines is 
considered, making use of the heat balance method. The proposed 
solution is compared with the known equations for the calculation of 
combustion efficiency in the main chamber and in the intermediate 
gas preheating chamber. 


37014 Investigation of the efficiency of gas turbine engines with 
semi-closed cooling systems. Manushin, E.A. (Moscow Hi Tech 
Sch, USSR). Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 7, 80- 
85(1978). (In Russian). 

The main principles of the method of calculation of a gas 
turbine engine cycle with a semi-closed cooling system are set forth. 
Results of rye the parameters of a real gas turbine engine 
cycle with a semi-closed cooling system are set forth. Results of 
comparing the parameters of a real turbine engine cycle with 
such a cooling system having gas turbine engine parameters without 
turbine cooling are presented. The effect of the —— of heat 
removed to the semi-closed cooling system on the efficiency of a gas 
turbine engine are shown. 


37015 Gas turbine plant. Rottenkolber, P. (to Volkswagenwerk 
A.G., Wolfsburg (Germany, F.R.); Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,611,682/A/. 22 Sep 1977. 
11p. (In German). 

The two shaft gas turbine plants make possible the use of 
ceramic materials and, consequently on the higher temperature, 
higher — 7 possible due to better transmission of the 
bearing forces on the turbine side. The rotor of the output turbine 
sits on a hollow shaft. The inner shaft which is several times longer 
than this has the compressor wheel and the compressor turbine 
wheel on its ends. The Setlow shaft is supported on a main bearing 
on the compressor side and on a supporting bearing, roughly in the 
centre of the shaft in a bearing ho . The drive takes up from a 
gear wheel next to the main bearing. The inner shaft is supported on 
one side in a bearing in the hollow shaft and on the other side in the 
neck of the compressor housing projecting into the hollow shaft. 
Labyrinth seals around the hollow shaft (on both sides of the hub of 
the turbine rotor), and between the hollow shaft and this i 
hub of the compressor turbine wheel, separate the gas and oil spaces. 
Blocking air flows in sequence through these seals and cools both 
running wheel hubs and a nosecone which is coaxial with the 
compressor turbine wheel. This distributes the hot gas at the end of 
the combustion chamber to the surrounding guide ring before the 
compressor turbine. 


37016 Process and equipment for increasing the dynamic limit of 
output of turbines and compressors. Schwaebel, R.; Ambrosch, F. (to 
Maschinenfabrik Be (M.A.N.) A.G., Nuernberg 
(Germany, F.R.); utsches Patentamt, Muenchen (Germany, 
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F.R.)). German(FRG) Patent 2,413,655/A/. 2 Oct 1975. 15p. (In 
German). 


This is concerned with constructional measures to prevent or 
damp a source of vibration with the aim of i critical 
speed and/or output without increasing the shaft eter and 
compressor equipment and thus ccc Me worsening the internal 
efficiency. This is achieved by changing the circumferential compo- 
gant of aap Gow in Ge aen-cnatent aah on: between the turbine or 
compressor casing and the running ring of blades. Guide sheets, ribs, 
ducts and similar components are pares for the gaps of the non- 
contact seals or the introduction of blocking or mixing media in this 
area. 


37017 Axial gas turbine. Striebich, H. (to Porsche (F.) A.G., 
Stuttgart (Germany, F.R.); Deutsches Patentamt, Muenchen (Ger- 
many, wie German(FRG) Patent 2,340,498/A/. 6 Mar 1975. 5p. 


This construction of a gas turbine or its air- and gas-routes is 
aimed at obtained a high thermal efficiency by having as high a 
inlet temperature as possible, without having to invest in expensive 
high temperature resistant materials for the moving blades to combat 
the temperatures. This is achieved by suitable arrangement of the 
compressor on the turbine such that this sucks its air in through the 
moving blades. The moving blade, acco to the invention, does 
not have suction air flowing over it. With alternate passing of each 
running blade through the hot zone of the combustion gas and 
through a cool zone of suction air, the running blade takes up a mean 
temperature, i.e. a temperature appreciably below the maximum gas 
temperature. Air preheating can be obtained between the preheater 
and the combustion chamber by inserting a heat exchanger. An 
exhaust tube takes the turbine waste gases in counterflow through 
this heat exchanger. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 36557, 36715, 37029, 37496 


37018 —_ Electric ee Vehicle Research, De- 
velopment and Demonstration ? environmental assessment. 
(Department of Energy, Washington, DC (USA). Office of Conser- 
vation and Solar Applications). Mar 1979. 93p. Dep. NTIS, PC 
A05/MF AO1. 

This Environmental Assessment (EA) is concerned with the 
environmental! im of the Electric and Hybrid Vehicle Research 
Project of the US DOE. The environmental impacts of the EHV 
demonstration are likely to be insigni t because of its relatively 

i tion high degree of control. Further, 

1 buys in the beginning of the demonstration 

facilitate careful documentation of experience with EHVs and allow 

the apy to hold off later phases if serious difficulties arise 

with their use or manufacture. Potential safety and health impacts 

are the most significant, followed by socioeconomic impacts. Contin- 

ued monitoring of the demonstration project as it progresses is 

essential to verify that it is operated as planned and that no major 

policy changes that affect environmental impacts are made without 
appropriate prior evaluation. 


37019 (HCP/M5030—274) Aerodynamic reduction of 
electric and hybrid vehicles. Progress report, ber 1978, (Jet 
Propulsion Lab., Pasadena, CA (USA)). Apr 1979. Contract EM-78- 
1-01-4209. 85p. Dep. NTIS, PC AOS/MF AO1. 

The objectives, approach, and FY’78 progress and results of 
the Aerodynamic Resistance Reduction dnd element of the Elec- 
tric and Hybrid Vehicle System R and D Project are described. The 
generation of an EHV aerodynamic data base was initiated by 
conducting full-scale wind tunnel tests on 16 vehicles. Zero-yaw 
drag coefficients ranged from a high of 0.58 for a boxey delivery van 
and an open roadster to a low of about 0.34 for a current 4-passenger 
prototype automobile which was designed with aerodynamics as an 
integrated parameter. A subscale investigation was performed in 
order to identify any characteristic effects of aspect ratio or fineness 
ratio which might appear if electric vehicle shape proportions were 
to vary significantly from current automobiles. Some preliminary 
results are presented which indicate a 5 to 10% variation in drag 
over the range of interest. A rigorous procedure was develo in 
order to determine effective — coefficient wind-weighting factors 
over J227a driving cycles in the presence of annual mean wind 
fields. The applications of this procedure allows a user to accurately 
account for statistical wind effects in computer simulations by means 
of a modified constant-drag coefficient. Such coefficients, when 
properly weighted, were found to be from 5 to 65% greater than the 
zero-yaw drag coefficient in the cases presented. In order to guide 
preliminary design work, a review of the general principles of the 
aerodynamic design of automobiles is presented along with several 
drag-estimating procedures and commentary. Also included is a 


ERA VOL. 4, NO. 13 


vehicle aerodynamics bibliography of over 160 entries, in six general 
categories. 


37020 Toronto to Montreal: 90 minutes by maglev. Atherton, 
D.L.; Eastham, A.R. (Queen's Univ, Kingston, Ont). Eng. J. (Mon- 
treal); 61: No. 4, 8-10(Oct 1978). 
The Canadian Group, an interdisciplinary team of 
engineers from Queen's University, icGill University and the Uni- 
versity of Toronto, have proposed and examined the technical 
feasibility of a lightweight magnetically levitated vehicle for high 
speed inter-urban transit. With a capacity of 100 gers and a 
cruising speed of up to 480 km/h (300 mph), the system could 
provide ground transportation between Toronto and Montreal city 
centres, with an intermediate stop in Ottawa, in about 90 minutes. 
The system uses non-contact magnetic suspension and propulsion 
and een not require high speed wayside power collection. Since it is 
there is minimal local pollution and only aerodynamic 

noise is generated. 


37021 Transportation--the trend to electrification. Reid, I. Eng. 
J. (Montreal); 61: No. 4, 5-6(Oct 1978). 

With battery-driven buses making an appearance on city 
streets and battery-driven commercial vehicles in widespread use, 
there is a discernible trend toward electrification wherever possible. 
But the prospects for electric vehicle development in Canada are not 
good. 


37022 Will electric vehicles be another idea in exile. Johnson, 
F.G. (Fed Dep of Ind, Trade and Commer). Eng. J. (Montreal); 61: 
No. 4, 11-12(Oct 1978). 

Electric vehicles are not a new invention but the time has 
come to put them on the road in place of a portion of the internal 
combustion vehicles now providing all our ‘on road’ transportation. 
Electric vehicles do have a number of shortcomings but they also 
have a number of advantages. Canadian institutional, industrial and 
public inertia may well make the electric vehicle another foreign 
import. 


37023 Power consumption for alternative maglev systems. Abel, 
E.; Rhodes, R.G. (Univ of Warwick, Coventry, Engl). Electron. 
Power; 24: No. 9, 673-674(Sep 1978). 

Two alternative systems for a high-speed train are being 
developed, namely, the electrodynamic system of levitation utilizing 
superconducting magnets and the long-stator synchronous motor for 
propulsion, and the electromagnetic attraction system of suspension 
using controlled electromagnets combined with either the short- 
stator linear induction motor or the long-stator synchronous motor 
for propulsion. The prupose of this study is to obtain a more realistic 
assessment of the respective overall power requirements from pub- 
lished figures for the competetive systems. The aggregated powers 
are presented in the form of block diagrams. 


37024 Economic determinants of the use of energy and materials 
in the U.S. and Japanese iron and steel Veach Long, T. II; 
Fishelson, H.G.; soi 46ntAn S. (Univ of Chicago, Ill). Energy 
(Oxford); 3: No. 4, 451 Aug 1978). 

Energy and materials use in the Japanese and U.S. iron a 
steel industries is assessed using process engineering analyses. Th 
energy required for producing a ton of steel in the U.S. (20.99 GJ) i is 
50% greater than that in Japan (13.18 GJ). The structures and 
technologies of the two industries are examined to unravel the basis 
for this difference. The engineering studies are complemented by an 
econometric analysis of the cost structures of the two industries and 
factor substitutabilities. The evaluations show that in the U.S. energy 
and capital are substitutes, but that labor and energy are complemen- 
tary economic factors. These conclusions are even stronger for the 
case of Japan, whose technology may serve as a model for U.S. 
technological change over the medium term. Thus, governmental 
policies that stimulate the construction of new mills will have an 
energy conserving effect, but may have a negative impact on em- 
ployment. 


37025 Calculation of electromagnet of magnetic suspension 
system for high-speed surface transport (hsot). Lobov, B.N.; Palli, 
V.Ya.; Nikitenko, A.G.; Grinchenkov, V.P.; Bocharov, V.I. (Novo- 
cherkassk Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Elektro- 
mekh.; No. 7, 712-717(Jul 1978). (In Russian). 

A method of calculation and selection of the optimal variant 
of a $PI$-shaped magnetic system for a magnetic suspension is 
presented. The maximum ration between the force developed by the 
electromagnet for a set gap and the force of aw (weight) os 
on the part of the electromagnet suspended to a rai - 
maximum ration between the force and the power Bn. Ba = 
used as the optimality criterion. 


37026 Numerical calculation of magnetic suspension devices. 
Vorob’ev, V.M.; Romanovich, S.S.; Fedchun, L.V. (Prod Assoc of 
the Arsenal Plant, USSR). Izv. Vyssh. Uchebn. Zaved., Elektromekh.; 
No. 7, 718-723(Jul 1978). (In Russian). 
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Integral equations are presented whose solution permits cal- 
culation of the electromagnetic field in magnetic suspension devices, 
as well as their dynamic and momentum characteristics. An algo- 
rithm is presented for solving this problem numerically. Theoretical 
conclusions are supported by an example of calculation of the lifting 
force and of the transverse rigidity of a suspension by means of a 
computer. 


37027 Dynamics of magnetically levitated vehicles. Okada, Y 
Ishizuka, T.; Izumi, Y. Kawasaki Giho; No. 67, 33-38(Jul 1978). da 
Japanese). 

Vehicles levitated by superconducting magnets and propelled 
by a linear synchronous motor are aiming to reach speeds of up to 
500 km per hour. They are very promising as they do not need 
power collection, are noiseless, and have low energy consumption. 
However, there have been some unidentified problems with this 
vehicle. The existence of sub-harmonic resonance vibration due to 
nonlinear suspension characteristics is proven by means of a hypo- 
thetical model of an actual coach. Using numerical analysis of 
differential equations applying the Runge—Kutta—Gill method, the 
model is run at constant speeds on sinusoidal and step-shaped 
guideway irregularities, with two degrees of freedom for heaving 
and pitching. These results were then confirmed using a nonlinear 
suspension device in dynamic model experiments. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 37018, 37019, 37496 


37028 (SAND—79-7003) Development of an advanced flywheel 
bearing performance model. Final report. Eisenhaure, D.B.; Kings- 
bury, E.P. (Sandia Labs., Albuquerque, NM (USA)). Oct 1978. 
Contract EY-76-C-04-0789. 50p. Dep. NTIS, PC A03/MF AOl1. 

Work on the analysis and test of ball bearings suitable for 
vehicular flywheel applications is summarized. Particular emphasis 
was placed on the full-complement retainerless concept, for which 
prior research indicated low losses and long life at high speeds in a 
vacuum environment. Experimental friction losses measured in re- 
tainerless bearings for a variety of loads, sizes, and speeds were 
combined with detailed theoretical loss-model calculations to pro- 


duce a loss prediction model in a form suitable for use by a designer. 


37029 (UCRL—13982) Regenerative flywheel energy storage 
system. Lustenader, E.L.; Edelfelt, I.H.; Jones, D.W.; Plunkett, 
A.B.; Richter, E.; Turnbull, F.G. (General Electric Co., Schenec- 
tady, NY (USA). Corporate Research and Development Dept.). 
1979. Contract W-7405-ENG-48. 30p. Dep. NTIS, PC A03/MF 
AOl. 


The current status of a program to develop and evaluate a 
regenerative flywheel energy storage system is described. The 
system has been designed for a battery/flywheel electric vehicle in 
the 3000 pound class. Planned laboratory tests will simulate this 
electric vehicle operating over the SAE J227a Schedule D driving 
cycle. The range improvement attributed to the use of the flywheel 
will be established. The flywheel energy storage system will consist 
of a solid rotor, synchronous inductor-type flywheel drive machine 
electrically coupled to a dc battery electric propulsion system 
through a load commutated inverter. The motor/alternator unit is 
coupled mechanically to a small steel flywheel which regenerates 
the vehicle’s braking energy. The laboratory simulation of the bat- 
tery/flywheel propulsion system will include a 108 V lead—acid 
battery bank, a separately excited de propulsion motor coupled to a 
flywheel which simulates the vehicle's inertia, and the flywheel 
energy storage system comprised of the motor/flywheel unit, the 
load commutated inverter and its control. 


FLYWHEEL PROPULSION 


REFER ALSO TO CITATION(S) 37028 


VEHICLE DESIGN FACTORS 


BODY AND CHASSIS 
REFER ALSO TO CITATION(S) 37019, 37035 


37030 (LA-UR—78-3234) Microprocessor based system for roll- 
down and acceleration tests. Lynn, D.K.; Derouin, C.; Lamar, P. 
(Los Alamos Scientific Lab., NM (USA); Lamar Instruments, Re- 
dondo Beach, CA (USA)). 1979. Contract W-7405-ENG-36. 5p. 
(CONF-790303—2). Dep. NTIS, PC A02/MF AO1. 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 3833 


From 29. IEEE vebicular technology conference; Chicago, 
IL, USA (28 Mar 1979). 

A microprocessor-based, road-test system for measuring and 
recording roll-down and acceleration data has been designed and 
built. The system provides for rapid testing of vehicles, can be 
operated by a single individual, and allows detailed data acquisition 
when required. Digital data storage and output capability allows 
direct exchange of data with other computers or calculators for data 
analysis and reduction. System input is distance from a fith wheel 
and elapsed time. The microcomputer system records time to the 
nearest 0.01 second, distance to the nearest foot, and calculates 
velocity to the nearest 0.1 mile per hour. Data can be stored at 
specified time, distance, and velocity intervals. Current time, dis- 
tance, and velocity are displayed on a liquid crystal display panel. A 
printing calculator prints a summary of the run. Detailed data is 
stored in RAM and is output to magnetic tape at the end of the run. 
The tapes are used to obtain plots and as input for data reduction 
programs that calculate rolling friction and aerodynamic drag. The 
road-test system has been used to test a number of vehicles. In most 
of the tests one person drove the vehicle and operated the system. 


37031 Truck chassis design. Fenton, J. Automot. Eng. (London); 
3: No. 4, 26-29, 31(Aug-Sep 1978). 

An examination is made of the development of the chassis, 
and the way in which it is designed for its purpose. The structural 
purpose of frame members, selection of chassis sidemember param- 
eters to suit a range of trucks using a computer, and the lateral 
instability of sidemembers are discussed in detail. 


ENGINE-TRANSMISSION MATCHING 


37032 Detroit diesel Allison expands in Europe. Dodd, R. Auto- 
mot. Eng. (London); 3: No. 4, 32-33, 36(Aug-Sep 1978). 

A new heavy-duty automatic transmission has been unveiled 
which is equipped with an integral hydraulic retarder developed 
specifically for the European market. Designated the MT-644, this 
new transmission is a 4-speed unit for diesel engines of up to 225 kW 
(300 hp) and 1055 Nm (778 Ib ft) torque and is applicable to all types 
of commercial and public service vehicles up to 33 t gvw. Also 
discussed is the new MT-644 transmission which uses both hydraulic 
and friction braking systems--an immersed wet clutch arrangement 
for high-speed downhill travel and to comply with European brak- 
ing laws, and friction braking at low speeds to stop a vehicle 
completely. The most prominent features of the MT-644, whose gear 
ratios are tailored to complement European diesel engines, are its 
torque converter, planetary gearing and hydraulic controls. The 
torque converter, the best means of providing high torque multipli- 
cation to get a vehicle rolling quietly, amplifies first gear coveraage 
by up to 2.2:1, giving over 7.9:1 total reduction for starting the load. 
During normal non-retarder operation, the transmission converter 
outflow is directed through the retarder control valve directly to the 
cooler. For retarder operation, the retarder valve is stroked by an 
air-actuated regulating valve controlled by the operator. 


37033 Analysis of torsional vibration of an automotive gearbox. 
Pixton, T.A.H.; Ali, R. (Ford Mot Co, Dearborn, Mich). Automot. 
Eng. (London); 3: No. 4, 64-66(Aug-Sep 1978). 

Objective of this study is to establish the degree of complexity 
and refinement to which a mathematical model of a gearbox need be 
taken to allow accurate prediction of its torsional vibration charac- 
teristics. Several methods available for the analysis of torsional 
vibration characteristics of multi-mass systems were utilized to study 
the characteristics of a Chrysler Avenger gearbox, a conventional 
manually controlled unit providing four forward speeds plus reverse. 
The analytical results are compared with laboratory measurements. 
It is found that the fundamental natural frequency of torsional 
vibration, a simple two-mass model yields satisfactory results. In the 
case of higher frequencies a more complex mathematical model 
becomes necessary. A model based on matrix methods seems most 
appropriate for the analysis of a branched system like an automotive 
gearbox. Refinement of such a model by incorporating factors such 
as shaft inertia and gear tooth stiffness produces a relatively small 
improvement in the results. 


ENGINE SYSTEM 


37034 Exhaust recycle mixer. Pletts, D.C. (to Car-Bo-Tech 
Inc.). US Patent 4,127,093. 28 Nov 1978. Filed date 9 Mar 1977. 6p. 

A fuel/air and recycled-exhaust mixer is disclosed which is 
devoid of valves or interruptions in the exhaust-recycle path and 
which is effective with multi-barrel and multi-stage carburetors, 
either as original equipment for new vehicles or as a conversion unit 
for existing vehicles. 
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WEIGHT 


37035 Improvements in automotive fuel economy. Borcherts, 
R.H.; Stadler, H.L.; Brehob, W.M.; Auiler, J.E. (Ford Mot Co, 
Dearborn, Mich). Energy (Oxford); 3: No. 4, 439-449(Aug 1978). 

Signi t improvements in automotive fuel economy can be 
obtained by reductions in weight, aerodynamic drag (better stream- 
lining) and rolling resistance (tire improvements), as well as by 
improvments in engine and powertrain efficiency. As applied to a 


six- , 3700 Ib present-day vehicle powered with a 250 
(Cubic-Inch 1 Displacement) six-cylinder engine through an automatic 
transmission, the improvements in EPA (Metro cycle/High- 
way cycle) fuel economy for 1% reductions in either weight, aero- 
dynamic drag or rolling resistance are projected to be 0.75, 0.35 and 
0.28%, respectively. This is under the constraints of constant perfor- 
mances and equal emissions. The extent to which large changes in 
these can be obtained, resulting in significant improve- 
ments in fuel economy, depends not only upon solving manufactur- 
ing and technical problems related to costs but also upon govern- 
ment re i and customer acceptance in the marketplace. If 
—_ uctions in these parameters could be accomplished, along 
with realistic improvements in engine and powertrain efficiency, 
significant improvements in fuel economy could be achieved. 


EMISSION CONTROL 


REFER ALSO TO CITATION(S) 37360 


37036 Oxidation state of rhenium and its role in platinum— 
rhenium reforming 
57-60(Apr 1978). 


catalysts. Burch, R. Platinum Met. Rev.; 22: No. 2, 


increasing environmental concern about the pollution 
caused by motor vehicles has focused attention on catalytic reform- 
ing as a means of improving the octane number of lead-free petrol. 
Much research has been carried out in recent years aimed at improv- 
ing the conventional plati lumina reforming ne. The 

of a new 





io 

most significant advance has turned out to be the discov 
family of catalysts in which a second metal, usually rhenium, is 
added to the platinum. Several such catalysts are available. Rhen- 
ium-activated catalysts have many advantages over conventional 
catalysts, but in particular they offer greatly improved temperature 
stability and product distribution selectivity. The experimental evi- 
dence that is available concerning the oxidation state of rhenium and 
its role as a promoter in platinum reforming catalysts are reviewed. 


37037 Catalytic waste gas cleaning equipment. Busse, F. (to 
Bremshey A.G., ay (Germany, F.R.); Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,555,038/A/. 
23 Jun 1977. 15p. (In German). 

An improvement is on ong for equipment for catalytic 
waste cleaning of combustion engines, which are relatively 
cheap in spite of long service life. invention consists of a 
combination of a precious metal catalyser with a ag em metal 
part, which is arranged subsequently in the circuit. The adjustment 
of the two catalysers is such that the exothermal reaction in the first 
part produces the required initiating temperature of the second 
component. Variables of the assembly and the spatial arrangement 
are described. 


ALTERNATIVE FUELS 


37038 Catalytic composition for internal combustion engines, fur- 
naces and boilers. Gonzalez, F. US Patent 4,131,434. 26 Dec 1978. 
Priority date 3 Jun 1974, Mexico, 14p. 

The invention relates to a petroleum derived fuel composition 
of oil diesel oil and — including catalyst additive composition 
to improve the fuel efficiency and to reduce their air polluting 
effects. The composition includes aromatic and aliphatic hydrocar- 
bon solvents with and without oxygenated functional groups, ter- 
penes, and aromatic nitrogen containing compounds. 


37039 Dual-fuel operation of a high-compression-Otto engine 
with and methanol. Pischel, H.; Pischinger, F. (Tech- 
nische Hochschule Aachen (Germany, F.R.). Lehrstuhl fuer 
Angewandte Thermodynamik und Inst. fuer Thermodynamik). 
Braunkohle; 30: No. 3, 67-72(Mar 1978). (In German). 

A high-compression 4-cylinder-4-stroke Otto engine is operat- 
ed with regular gasoline and methanol. The methanol leads to an 
increase of the octane number of the mixture and replaces a part of 
the gasoline. A carburetor supplies the engine with an air-gasoline 
mixture up to medium loads. Only if the octane number of the 
— is not sufficient methanol will be added by the carburator. 

this case the portion of methanol increases with the load and by 
this the octane number of the mixture is adjusted to the level 
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required by the engine. The measurements on the test bench showed 
that the addition of methanol does not reduce the thermal efficiency 
of the engine. In some operating conditions the efficiency is even 
slightly increased. The output in the usual range of air-fuel-ratios is 
nearly equal to pure gasoline operation. There is nearly no influence 
on the carbon monoxide. The hydrocarbons and the oxides of 
nitrogen are reduced while the aldehyde-emission is increased. 


MATERIALS 


REFER ALSO TO CITATION(S) 36424 


37040 (ORNL-RMIC—14) Directory of crystal growth and solid 
state materials production and research. Connolly, T.F.; Battle, G.C.; 
Keesee, A.M. vans (Oak Ridge National Lab., TN (USA)). Mar 
oy Contract W-7405-ENG-26. 186p. Dep. NTIS, PC A09/MF 
AOl. 

This directory lists only those who returned F oeegy a 
distributed by the Research Materials Information ter during 
1978. The directory includes, in addition to crystal growers, those 
preparing starting materials for crystal growth and ultrapure non- 
crystalline research specimens. It also includes responses from those 
characterizing, or otherwise studying, the properties of materials 
yarn pe by others. The international coverage of the directory is 
imited to the United States, Argentina, Australia, Bulgaria, Canada, 
Czechoslovakia, Egypt, Finland, East Germany, Hungary, India, 
Israel, Japan, Mexico, Poland, Romania, South Africa, Taiwan, 
Yugoslavia, and Zaire. 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 35529 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 36476, 37083, 37104 


37041 (CONS—5089-5) Production of aluminum—-silicon alloy 
and ferrosilicon and commercial purity aluminum by the direct reduc- 
tion process. First interim technical report, Phase B, September 1— 
November 30, 1978. Bruno, M.J. (Aluminum Co. of America, Alcoa 
Center, PA. Alcoa Labs.). Dec 1978. Contract EC-77-C-01-5089. 
19p. Dep. NTIS, PC A02/MF AO1. 

The eters of charge content, reaction temperatures and 
residence time were studied in a bench reactor concerning the 
production of Al—Si and Fe—Si alloys. Results confirmed that 
minimum final stage reaction temperature is 1950 to 2000°C. Resi- 
dence time varied with initial charge concentration. Fe2Os; additions 
to the charge produced a significant increase in metallic yield. A 
burden preparation procedure was cng my for — table 
agglomerates containing Fe2Os, bauxite, clay and coke. Particle size 
distribution of starting materials was correlated with agglomerate 
strength. A new bench scale reactor was designed and built to 
facilitate semi-continuous operation, using O2 injection to burn coke 
supporting the burden, resulting in burden movement. In a number 
of runs bridging of the burden material occurred due to condensa- 
tion of volatilized sub-oxides in the cooler zones of the reactor. The 
reactor operated smoothly as an iron blast furnace at 1500°C, 
demonstrating the validity of the equipment and test procedures. 
Initial construction of pilot reactor VSR-1 was completed. Bench 
scale fractional crystallizer runs were continued to determine the 
impurity effects of Fe up to 6.9% and Ti up to 1.25% on alloy 

roduct concentration and yield. High levels of impurities formed 
intermetallic complexes with Al and reduced product yield. 


37042 Titan diya narodnogo khozyaistva. (Titanium in the nation- 
al industry). Dankova, L.F. Moscow, USSR; Izdatel’stvo Nauka 
(1976). 288p. (In Russian). 

The most important results are presented for industrial pilot 
tests and uses of titanium and titanium alloys in various sectors of the 
national economy (chemical and petroleum machine-building, food 
industry, par building, electronics, etc.), as well as prob- 
lems in the production of titanium and its alloys for various pur- 
poses. The publication is intended for investigators and practicing 
metallurgists, designers, machine builders, production technologists 
—— in the production and use of titanium and its alloys in 
industry. 


37043 (DP-MS—78-89) Powder metallurgy development at SRL. 
Peacock, H.B. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 1978. Contract EY-76-C-09-0001. 
26p. (CONF-781151—3). Dep. NTIS, PC A03/MF AO1. 
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From Meeting of research reactor fuel designers, developers 
and fabricators; Argonne, IL, USA (9 Nov 1978). 

Fuel for Savannah River Plant (SRP) reactors consists of 
extruded tubes with aluminum—uranium alloy cores clad with 8001 
aluminum. The ***U in the fuel is periodically recovered and recy- 
cled in new fuel assemblies. The buildup of *°*U in the enriched 
uranium requires increased total uranium contents to maintain reac- 
tivity in existing assembly designs. High level waste production from 
these tubes is proportional to the aluminum content; therefore, 
appreciable radioactive waste reductions result from lower alumi- 
num—uranium ratios and thinner clad tubes. The casting process 
now used for fuel cores is limited to below 40 wt % U because of the 
reduced fabricability of high uranium alloys. To increase tube load- 
ing and reduce aluminum, the U;Os-Al powder metallurgy (P/M) 
process for fuel tubes is under development. Several fabricaion and 
irradiaion tests have been made using production conditions. Both 
small scale and production tests carried out at SRL for high-density 
P/M fuel development are discussed. 


37044 (ORNL—S5512) Inelastic ratchetting analysis of the 2 1/4 
Cr—1 Mo steel to type 316 stainless steel dissimilar metal weldment 
region of specimen TTT-3. Sartory, W.K. (Oak Ridge National Lab., 
TN (USA)). Mar 1979. Contract W-7405-ENG-26. 5ip. AT. 

The results of a ratchetting analysis of a dissimilar metal 
weldment between pipes of 2 1/4 Cr—1 Mo steel and type 316 
stainless steel are presented and compared with earlier test results. 
The loading history consisted of 19 thermal downshocks at the inner 
surface, each followed by a sustained period under internal pressure 
at a temperature high enough for creep to occur in all three 
materials. Thermal analyses of the weldment region were performed, 
and the calculated outer-surface temperatures at the center plane of 
the weldment agree with the experiment. An inelastic structural 
analysis of the specimen was performed using constitutive equations. 
The agreement of the calculated strain with the experiment is about 
as close as was obtained earlier for the same pipe in regions far from 
any structural discontinuities. Some limited creep damage results 
were also obtained. 


37045 (SAND—79-0248) Glass-ceramics for sealing to Pd—Ag 
alloys. Leedecke, C.J.; Baca, H.K. (Sandia Labs., Albuquerque, NM 
(USA)). Mar 1979. Contract EY-76-C-04-0789. 27p. Dep. NTIS, PC 
A03/MF AOl1. 

The development of glass-ceramics based on the KzO— 
LizgO—B20O3—SiO2z and LixO—ZnO—SiO, systems and a process for 
sealing Pd—Ag alloy pins (Paliney 7 and Paliney M) in a stainless 
steel (304L) body is described. To fabricate hermetic seals it is 
necessary to control both the thermal expansion of the glass-ceramic 
and the sealing atmosphere. The thermel expansion of the glass- 
ceramic must approximately match that of the pins (140 x 10-7 °C! 
for Paliney M). An oxidizing atmosphere consisting of 60 percent No 
and 40 percent air is required to form surface oxides which promote 
wetting of the metal by the insulator. 


37046 (UCRL—52597) Analysis of beryllium parts for cosmos 
954. Hanafee, J.E. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 25 Oct 1978. Contract W-7405-ENG-48. 47p. Dep. 
NTIS, PC A03/MF AO1. 

Operation Morning Light was conducted to search for the 
reactor core of Cosmos 954, the nuclear-powered Soviet satellite 
that crashed in the northwest territories of Canada in late January 
1978. many of the satellite parts found were beryllium. This study 
discusses the geometry, condition, microstructure, and possible fabri- 
cation history of these beryllium parts. 


37047 (Y—2171) Weldability of electroformed nickel. Frye, L.D. 
(Oak Ridge Y-12 Plant, TN (USA)). 30 Mar 1979. Contract W-7405- 
ENG-26. 20p. Dep. NTIS, PC A02/MF AO1. 

An investigation was conducted to identify the cause of 
variations in the weldability of electroformed nickel. Evaluation of 
gas tungsten-arc welds in 0.254-mm-thick electroformed nickel sheet 
by chemical analyses of the nickel base material identified phospho- 
rus and sulfur contamination as the cause for welding variability. A 
screening test was developed that predicted the weldability of elec- 
troformed nickel. 


37048 Welding in the USSR. Paton, B.E. (Welding Inst., Kiev, 
USSR). Weld. J. (Miami); 58: No. 2, 15-26(Feb 1979). 

From 59. annual meeting of the American Welding Society; 
New Orleans, LA, USA (3 Apr 1978). 

Welding in Russia is notable for the widespread use of elec- 
troslag welding and for the mechanization and automation of weld- 
ing processes to reduce manual welding requirements. 


37049 Quality assurance in thick-walled weldments. Straub, H. 
Weld. Res. Abroad; 25: No. 1, 2-8(Jan 1979). 

Some guidelines are given here for judging the magnitude of 
flaws in welded thick-walled components (such as nuclear reactor 
vessels). The actually critical defect sizes are analyzed, taking into 


MATERIALS 3835 


account the residual stress after welding and after annealing also. 
Various procedures for repairing such work are then indicated. 


37050 Development of induction heat treatment for automatic 
offshore pipe welding . Jones, R.L. (CRC-Automatic Welding, Hous- 
ton, TX); Kiltau, D.K.; Havik, K.P. Weld. J. (Miami); 57: No. 12, 15- 
28(Dec 1978). 

The FLAGS (Far North Liquid and Associated Gas System) 
Gasline is a 280 mile (451 km) long submarine peg under 
construction in the North Sea. The pipe is 36 in. (0.93 m) diameter 
with a 0.867 in. (22 mm) wall thickness. Almost all the line is being 
laid by the new, third generation semi-submersible lay barge--the 
Semac I. To optimize the capabilities of the barge an automatic Pipe 
welding system was considered essential. However, due to 
possibility of gas containing hydrogen sulfide (H2S) being transport- 
ed by the line, the hardness of the pipe, including girth welds and 
heat-affected zones (HAZ’s) was to be controlled to reduce the 
sapped of sulfide stress cracking. The welding process selected 
te) as cn Comnse 1 6 es a ee ee 
by relatively low heat input to the base metal. Therefore, areas of 
the weld metal and HAZ’s are frequently harder than allowed by the 
FLAGS Gasline specifications. A development program was initiat- 
ed to find a means of reducing the hardness of weld metal and 
HAZ’s without adversely ——_ other properties and without 
reducing the speed of laying pipe. Two ways of softening the welds 
were investigated. One was a — one time induction heating of 
the weld area to a temperature high enough to sufficiently reduce 
the hardness. The other was heating the weld area before and during 
welding to prevent the weld metal and HAZ’s from ever becoming 
too hard. The induction heating technique was chosen as the prima- 
ry heat treating method due to its speed and minimal interference 
with barge operations. 


37051 Duke power cities training, electrodes for low weld reject 
rate. Weld. J. (Miami); 57: No. 12, 35-36(Dec 1978). 
An intensive training program has allowed Duke Power Co. 
to achieve a reject rate of less than 1% in pipe and plate welds at its 
iant Catawba Nuclear Power Station, 30 miles southwest of Char- 
otte, NC. Constructed on a 418 acre site, the Catawba Station is 
scheduled to furnish 2240 megawatts of electricity from two reac- 
tors. Completion is set for 1983, and Duke will use around 208,000 Ib 
(94,000 kg) of welding electrodes a year to complete the job. The 
reject rate on welding Schedule 40 pipe from 1 to 34 in. (2.5-86.4 
cm) in diameter is 0.6%, and on m steel plate up to 3 in. (7.6 
cm) thick the reject rate is 0.7%. In both instances the electrodes 
used are 0.045 in. (1.14 mm) Dual Shield 7000 (AWS E70T-1) and 
iron powder low hydrogen Atom Arc (AWS E7018). “Intensive 
welder training no doubt has achieved such a high de of success 
in low reject rates on our nuclear specification welds, but the welder 
must also have an electrode that has a certain amount of built-in 
forgiveness” in the event of human oversight.” 


37052 Gas arc weldability of high Mn austenitic stain- 
less steel. Patterson, R.A. (Atomics International Div., Golden CO). 
Weld. J. (Miami); 57: No. 12, 383.s-386.s(Dec 1978). 

GTA weldability studies have been performed on a high Mn 
austenitic stainless steel (HMSS) with alloy additions of Mo, V, and 
Ti. Titanium is shown to oe the weld area/width (average 
depth/width) of poor welding heats of HMSS. A hypothesis is tested 
which assumes that a synergistic effect between aluminum and 
nitrogen is responsible for the poor weldability of some HMSS 
chemistries. The titanium is assumed to perturb the synergistic effect 
by interactions with the available nitrogen within the weld fusion 
zone. 


37053 Method for conducting electroless metal-plating processes. 
Petit, G.S.; Wright, R.R. (to Dept. of Energy). US Patent 4,125,642. 
14 Nov 1978. Filed date 25 Aug 1977. 6p. 

PAT-APPL-827,658. 

An improved method for conducting electroless metal-plating 

processes in a metal tank which is exposed to the plating bath is 
described. A problem commonly encountered in such processes: 
how to determine when it is advisable to shutdown the process in 
order to clean and/or re-passivate the tank is solved. The new 
method comprises contacting the bath with a current-conducting, 
non-catalytic probe and, during plating operations, monitoring the 
gradually changing difference in electropotential between the probe 
and tank. It has been found that the value of this voltage is indicative 
of the extent to which nickel-bearing decomposition products accu- 
mulate on the tank. By utilizing the voltage to determine when 
shutdown for cleaning is advisable, the operator can avoid prema- 
ture shutdown and at the same time avoid prolonging operations to 
the point that spontaneous decomposition occurs. 
37054 Secondary hardening steel having improved combination of 
hardness and toughness and method of preparation. Parker, E.R.; 
Zackay, V.F.; Bhat, M.S.; Garrison, W.M. Jr. (to Dept. of Energy). 
US Patent Application 906,308. 15 May 1978. 10p. 
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; ; 13: 1868-1876(1978). 

The formation of ‘T/sub c/ (critical temperature) NbsAl, 
NosGa, Nowe, and Vs ( a, Si) has been attempted by solid state 
diffusion from ternary bronzes. None of the desired compounds were 
formed. The results are explained in terms of the thermod of 
compound formation by solid state diffusion. Diffusion follows two- 
phase tie-lines; only those phases which lie on tie-line routes, and 
which are the most stable as defined by the stability index, are able 
to form. The addition of the third element to the bronze in 
has little signi t effect. There is no evidence to indicate that high 
T/sub c/ Al, NbsGa or Nbs can be produced by solid state 
reaction. 

37056 Dispersion-strengthened molybdenum-alloyed nickel. Ti- 
mofeeva, E.N.; Beresten, N.E.; Kustov, I.A. Izv. Akad. Nauk SSSR, 
Met.; 185-188(Sep 1975). (In Russian). 

Experiments were performed to study the bility of pro- 
ducing sintered ternary nickel alloy with 5 wt % Mo as an additive 
meet eh he! EE 
coprecipitation recipitation of the components of this 
ternary alloy is carried out by means of ammonium carbonate from 
an aqueous solution of Ni and Hf nitrates and an aqueous solution of 

ammonium paramolybdate. The study demonstrated the possibility 
of obtaining dispersion-s ed molybdenum-alloyed nickel by 
chemical coprecipitation — 2 to the sorptive capacity of Ni and 
Hf compounds with respect to 0. The alloy considered is found to 
exhibit a heat resistance of 6 kg per sq mm at 1100°C for 100 h. 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 36420, 37055, 37077, 37093, 
37097, 37722 


37057 (IS-M—189) L.S. (Larry) Darken's contributions to the 
theory of alloy formation and where we are today. Gschneidner, K.A. 
Jr. (Ames Lab., IA (USA)). 1979. Contract W-7405-ENG-82. 33p. 
(CONF- -790219-—1). Dep. NTIS, PC A03/MF AO1. 

as =m AIME annual meeting; New Orleans, LA, USA (18 


Contributions to the understanding of the formation of termi- 
nal solid solutions and also their absence is traced from the early 
historical works of Hume—Rothery and Pauling to the development 
of the Darken—Gurry (D—G) method. The application of the 
Darken—Gurry method to predict solid solubility over the past 25 
years is reviewed. Although this technique is a improvement 
over the simple Hume—Rothery size rule, the ‘ken—Gurry 
method fails for a few elements, and a study of these failures has led 
to new rules, which are described for the first time, for aes 
solid solutions. The new method, which is called the electronic- 
crystal structure Darken—Gurry (ECSDG) method, improves the 
ability to predict extensive solid solutions with ~ 15% confidence 
level, limited solid solutions with 82% confidence level, and an 
overall reliability of 80% which compares to 60%, 84% and 75%, 
respectively, for the D—G method alone. The second order effects, 
lattice rigidity, compound stoichiometry and electron transfer, all of 
which have been observed experimentally in studies of alloy systems 
containing rare earth metals, — account for many of the 
observed failures of the ECSDG meth 


ant es (ORO—3105-61) (Virginie t properties of metals, alloys 
and molecules. Final report. rn Univ., Charlottesville (USA). 
Dept. of Physics). 29 "Nov Nov 1978. Contract EY-76-S-05-3105. 26p. 
Dep. NTIS, PC A03/MF AO1. 
Electronic transport in metals and alloys and electron tunnel- 
ing used to study superconductivity, magnetic properties and the 
spectroscopy of surface absorbed molecules are reported. (FS) 


37059 Lattice parameters of ferromagnetic DO;-structured iron- 
aluminum-silicon alloys. Cowdery, S.J.; Kayser, F.X. (Ames Lab, 
LA). Mater. Res. Bull.; "i: No. 1, 91- -108(an 1979). 


The room temperature lattice eo eee of DOs ordered 
FesAl/sub x/Si/sub 1-x/ and of FezsAl/sub x/SiSi/sub 27-x/ alloys 
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vary in smooth but non-linear fashions with respect to compen. 
In the case of the FesAl/sub x/Si/sub 1-x/ alloys the magnitude and 
direction of the deviation from linearity is consistent with a variation 
in the degree of order with composition. New values are reported 
for the lattice parameters of the commercial alloy Sendust and for 
Alsifer 32. 


37060 (UCRL-Trans—11445) Constitution of the 
system uranium—chromium. Badaeva, T.A.; Kuznetsova, R.I. Jan 
1979. Translated from State Publishing House of Literature on 
Atomic Science and , Moscow, 1963, pp 87-91. 7p. Dep. 
NTIS, PC A02/MF AOl1. 

Data, published on the constitution diagram of the system 
uranium—chromium [1], in connection with alloys that are rich in 
uranium, indicate the eutectic nature of equilibrium in these alloys 
and the presence of eutectoid transformations in the solid state. The 
structure of uranium—chromium alloys was studied over the entire 
range of concentrations to provide the composition of the alloys. 
The alloys were prepared by direct alloying of the original metals in 
corundum crucibles, lined with thorium dioxide in a high-frequency 
[induction] furnace. 


37061 Effect of heat treatment on Type 316 stainless steel weld 
metal. Thomas, R.G.; Yapp, D. (Central Electricity Generating 
Board, Southampton, England). Weld. J. (Miami); 57: No. 12, 361.s- 
366.s(Dec 1978). 

The transformation behavior of a Type 316 stainless steel 
weld metal containing ~ 5% delta-ferrite was studied after aging for 
0.1 to 1000 hours in the temperature range38 to 900°C. The extent of 
the 5-ferrite transformation was followed magnetically, and it was 
found that the rate of transformation was extremely rapid at tem- 
peratures over 750°C after 10 hours at 800°C the transformation was 
complete. However, at lower temperatures the rate of transforma- 
tion was much slower with only ~ 60% transformation after 1000 
hours at 600°C (1112°F). All he results could be fitted to classical 
transformation equations from which it is possible to predict trans- 
formation behavior for long times at power plant service tempera- 
tures. Tensile, stress relaxation and room temperature impact tough- 
ness properties have also been determined. It is suggested that tensile 

roperties on g were influenced by two independent processes. 
weld metal was initially softened due to —s of the strain 
hardened as-welded eeu which caused an initial fall in proof 
stress. However, subsequent aging caused precipitation processes to 
occur which caused work g rate and yr sys re | 
ultimate tensile strength to increase. Impact properties also showed 
an initial rise on aging which it is proposed is associated with the 5- 
ferrite to austenite transformation. Further aging brought about a 
reduction in impact toughness as increasing amounts of intermetallic 
phases were formed. 


37062 High temperature strain behavior of Zircaloy-4 and Zr— 
2.5Nb fuel sheaths. Hunt, C.E.L.; Foote, D.E. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario). Am. Soc. Test. Mater., Spec. 
Tech. Publ.; No. 633, 50-65(1977). 

The ballooning behavior of Zircaloy-4 fuel sheaths at high 
temperatures was reported pr reviously by Hardy. Similar tests were 
done on Zr—2.5Nb tubes. In both materials, the im ~ Py of the 

phase transformation from hexagonal close-packed to body-cen- 
aedb-eutia structure is evident. Towards the upper boundary of the 
two-phase (a + 8) region where 8-phase material would dominate, 
is a marked discontinuity in the strain versus temperature 
results. They indicate that the solid solution strengthening in the B- 
phase is more effective than the second phase particle strenghtening 
in the a Lm At normal operating temperatures, Zr—2.5Nb is 
stronger Zircaloy-4. However, above 600°C it enters the two- 
phase temperature region and becomes weaker than Zircaloy-4 
which is still within the a-phase. In the 8-phase, where Zr—2.5Nb 
contains about twice as many atoms in solid solution as Zircaloy-4, 
the former again becomes stronger. At 1000°C, the strain rate of 
Zr—2.5Nb is about two orders of magnitude less than that of 
Zircaloy-4 at the same stress. 


37063 Crystal data for NpGas. Russell, A.M.; Roof, R.B.; El- 
197) R.O.; Giessen, B.C. J. Appl. Crystallogr.; 9: No. 3, 244(Jun 
The structure of NpGas is ordered AuCus-type cubic, s 
Se Pm3m, with lattice constant a = 4.25451 +- 0.0000 

‘owder data are given. 8 references. 


37064 Comment on the crystal and magnetic structures of CaCus- 
type compounds of Th with Fe, Co, and Ni. Elemans, J.B.A.A 
Buschow, H.J. Phys. Status Solidi (a); 34: No. 1, 355-359(Mar 1976) 
The results of neutron and x-ray diffraction studies on com- 
pounds of the series ThFe/sub 5-5x/Ni/sub 5x/ are re-interpreted 
using the e ee data now available for similar compounds of 
the series ThCo/sub 5-5x/Ni/sub 5x/ and ThFe/sub 5-5x/Co/sub 
5x/. It is shown that in ThFe/sub 5-5x/Ni/sub 5x/, there also exists 
a deviation from the truly random distribution of the 3d atoms over 
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the two available vee sites. For all series mentioned the 
preferential occupancy of the 2(c) site is consistently given as Ni > 
Co > Fe. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 36419, 37046, 37054, 37061, 
37062, 37098, 37116, 38006 


37065 (CONF-771267—1) Cast to cast variations in Type 316 
steel. Bolton, C.J.; Cordwell, J.E.; Hooper, A.J.; Marshall, P.; Lai, 
J.; Wickens, A. (Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs.; Central Electricity Research Labs., 
Leatherhead (UK); Electrical Research Association, Leatherhead 
(UK)). 1977. 64p. Dep. NTIS (US Sales Only), PC A04/MF AOI. 

From CEGB informal meeting on creep in stainless steel; 
London, UK (5 Dec 1977). 

The microscopic examination of creep specimens from eight 
casts of AISI Type 316 stainless steel which ruptured with variable 
ductility is reported. The specimen microstructures are discussed and 
attempts are made to identify factors responsible for high or low 
creep ductility. 


37066 (COO—2975-25) Advanced gas cooled nuclear reactor ma- 
terials evaluation and development program. Progress report, July 1— 
September 30, 1978. (General Electric Co., Schenectady, NY (USA). 
Energy Systems Programs Dept.). 24 Nov 1978. Contract EY-76-C- 
02-2975. Sip. Dep. NTIS, PC A04/MF AO1. 

Results of work performed from July 1, 1978 through Sep- 
tember 30, 1978 on the Advanced Gas Cooled Nuclear Reactor 
Materials Evaluation and Development Program are presented. Can- 
didate alloys were evaluated for Very High Temperature Reactor 
Nuclear Process Heat (NPH) and Direct Cycle Helium Turbine 
(DCHT) applications, in terms of the affect of simulated reactor 
primary coolant (Helium containing small amounts of various other 
gases), the high temperatures, and long time exposures, on the 
mechanical properties and structural and surface stability of selected 
candidate alloys. The activities associated with the characterization 
of the materials for the screening test program are reported, i.e., test 
specimen preparation, information from the materials characteriza- 
tion tests performed by General Electric, and the status of the 
simulated reactor helium supply system, testing equipment, and gas 
chemistry analysis instrumentation and equipment. The status of the 
data management system is presented. 


37067 (DP-MS—78-68) Fracture of Fe—Cr—Mn austenitic 
steel. Caskey, G.R. Jr. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). 1979. Contract EY-76-C-09-0001. 
22p. (CONF-790219—3). Dep. NTIS, PC A02/MF AO1. 

From AIME annual meeting; New Orleans, LA, USA (18 
Feb 1979). 

Tensile tests of Tenelon (U.S. Steel), a nitrogen-strengthened 
iron-base alloy containing 18% chromium and 15% manganese, 
demonsterated that cleavage fracture can occur in some austenitic 
steels and is promoted by the presence of hydrogen. Tensile failure 
of Tenelon at 78°K occurred with no detectable necking at low 
strain levels. The fracture surface contained cleavage facets that lay 
along coherent twin boundaries oriented transversely to the tensile 
axis. Charging gaseous hydrogen at 679 MPa pressure and 650°K 
had no significant effect on the mechanical behavior or fracture 
mode at 78°K, but raised the ductile-to-brittle transition temperature 
from less than 200°K to about 250°K. 


37068 (ORNL—5479) Evaluation of creep and relaxation data 
for hastelloy alloy x sheet. Booker, M.K. (Oak Ridge National Lab., 
TN (USA)). Feb 1979. Contract W-7405-ENG-26. 69p. Dep. NTIS, 
PC A04/MF AOl. 

Hastelloy alloy X has been a successful high-temperature 
structural material for more than two decades. Recently, Hastelloy 
alloy X sheet has been selected as a prime structural material for the 
proposed Brayton Isotope Power System (BIPS). The material also 
sees extensive application in the High-Temperature Gas-Cooled Re- 
actor (HTGR). Design of these systems requires a detailed consider- 
ation of the high-temperature creep properties of this material. 
Therefore, available creep, creep-rupture, and relaxation data for 
Hastelloy alloy X were collected and analyzed to yield mathematical 
representations of the behavior for design use. 


37069 (ORNL—5491) Mechanical properties of ERNiCr—3 
weld metal deposited by gas tungsten-arc process with hot-wire filler 
additions. Klueh, R.L.; King, J.F. (Oak Ridge National Lab., TN 
(USA)). Mar 1979. Contract W-7405-ENG-26. 51p. AT. 

Gas tungsten-arc weld deposits of ERNiCr—3 (commonly 
known as Inconel 82) weld metal were made with hot-wire filler 
additions. Tensile properties were determined over the range 25 to 
732°C at nominal strain rates of 3 x 10-® and 3 x 10~*/s. Creep and 
creep-rupture tests were made over the range 545 to 732°C. In 
previous studies we determined the tensile and creep properties of 
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gas tungsten-arc welds made with cold-wire filler additions. In 
general, the tensile and creep behavior of the hot-wire material 
resembled that of the cold-wire material. The hot-wire material was 
slightly weaker in a tensile test, and the creep-rupture — at 
566, 621, 677, and 732°C fell slightly below that of the cold-wire 
material. A greater proportion of the hot-wire tests than the cold- 
wire tests displayed the strain burst behavior. The differences in 
strength were caused by differences in metallurgical behavior of the 
hot-wire and cold-wire material, differences that were attributed to 
the higher rate of metal deposition and the subsequent slower rate of 
cooling that occur in the hot-wire process. 


37070 (ORNL/BRP—79-1) Mechanical properties test data for 
structural materials. Semiannual progress report for period ending 
January 31, 1979. DiStefano, J.R. (comp.). (Oak Ridge National 
Lab., TN (USA)). Mar 1979. Contract W-7405-ENG-26. 347p. AT. 

Data are presented concerning mechanical properties of 
Alloy 718, fracture and fatigue of stainless steels, Na effects on 
LMFBR materials, mechanical properties and behavior of structural 
materials, high-temperature structural design data for austenitic 
stainless steel weldments, mechanical properties of steam generator 
materials, piping and fitting development and mechanical properties 
of transition weld joint materials. Elevated temperature fracture 
toughness of Alloy 718 forgings, breeder reactor structural materials, 
basic specimen testing, tubular specimen testing, Na effects on me- 
chanical properties of structural materials, mechanical properties of 
decarburized 2 1/4 Cr—1 Mo steel in Na, fracture toughness of 
LMFBR steam generator materials, effect of IHTS Na environment 
on the mechanical behavior of transition joints, an evaluation of 
prototypical CRBRP steam generator tube/tubesheet welds, and 
corrosion fatigue of 2 1/4 Cr—1 Mo steel are reported. Research on 
creep fatigue studies, He effects, structural ceramics, and high-cycle 
fatigue at elevated temperature is described. (FS) 


37071 (ORNL/TM—6380) Isochronous relaxation 

304 stainless steel after monotonic and cyclic strain. Swindeman, 
R.W. (Oak % National Lab., TN (USA)). Jul 1978. Contract W- 
7405-ENG-26. 3lp. AT. 

Relaxation tests to 100 hr were performed on Type 304 
stainless steel in the temperature range 480 to 650°C and were used 
to develop isochronous relaxation curves. Behavior differed only 
slightly as a consequence of the type of previous strain, provided 
that plastic flow preceded the relaxation period. We observed that 
the short-term relaxation behavior did not manifest strong heat-to- 
heat variation in creep strength. 


37072 (ORNL/TM—6590) Constant- and variable-stress creep 
tests on 2 1/4 Cr—1 Mo steel at 538°C, Swindeman, R.W.; Klueh, 
R.L. (Oak Ridge National Lab., TN (USA)). Mar 1979. Contract W- 
7405-ENG-26. 57p. AT. 

Tensile, creep, variable-stress creep, and relaxation data were 
obtained for a heat of annealed 2 1/4 Cr—1 Mo steel at 538°C to 
analyze structural tests and develop inelastic analysis guidelines. The 
tensile yield stress was insensitive to the strain rate in the range 6.7 x 
10~* to 6.7 x 10° */s, while the ultimate strength and uniform elonga- 
tion were less at the lowest strain rate. The total elongation in- 
creased with decreasing strain rate. The constant-stress c behav- 
ior was examined over the stress range 51 to 207 MPa and for times 
to 2000 h. Sigmoidal creep occurred at stresses in the range 103 to 
155 MPa, but when the strains reached 0.5% the creep response was 
resonably consistent from test to test. The creep behavior under 
variable stress was compared with predictions based on the constant- 
stress data using a strain hardening rule. Decreases in stress generally 
produced lower creep rates than expected, while increases in stress 
produced higher creep rates than expected. Under relaxation condi- 
tions the creep rates immediately after straining were generally 
higher than expected, while —_ rates at low stresses were usually 
below the expected values. Implications of the materials behavior 
with respect to the development of deformation models are dis- 
cussed. 


37073 (WARD-HT—3045-37) Inelastic analysis and creep 
damage evaluation of a circumferentially notched cylindrical bar ten- 
sile specimen. Konish, H.J. (Westinghouse Electric Corp., Madison, 
PA (USA). Advanced Reactors Div.). Feb 1979. Contract EY-76-C- 
02-3045-006. 31p. AT. 

Detailed inelastic analysis of a creep rupture test of a circum- 
ferentially notched cylindrical bar tensile specimen was performed as 
part of an investigation of the effects of notches on creep rupture 
strength. Calculated specimen deformations are compared to meas- 
ured test data. Creep damage is calculated using several damage 

arameters, and the results are compared to measured time to failure. 
e cost and practicality of detailed inelastic analysis of this type of 
test are assessed. 


37074 Brittle fracture in polycrystalline Ir-0.3 pct W. Rohr, D.L. 
(Los Alamos Scientific Lab., NM); Murr, L.E.; Hecker, S.S. Metall. 
Trans., A; 10: No. 4, 399-405(Apr 1979). 


curves for 
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Polycrystalline iridium fails by brittle inter; ular fracture at 
room temperature. We have previously shown that this fracture is 
intrinsic because segregation of impurity elements to the grain 

examined the structure of grain 


4 

ledges aligned with the [111] crystallographic planes in one of the 
grains. In addition to ledges we observed numerous microscopic 
cracks near the edges of the thin foils. Most cracks occurred along 

i ies. ienewn, a substantial number of cracks that were 
not associated with twins also aligned with [111] planes in the grain 
matrix, establishing the [111] planes as secondary cleavage planes; 
[100] are the primary planes. The ease of cleavage along [111] planes 
makes the predominantly [111] oriented ledges ideal sites for crack 
initiation and propagation along grain boundaries, thereby explaining 
the intrinsic nature of intergran’ fracture in iridium. 
37075 Role of hydrogen in the ductile fracture of plain carbon 
steels. Cialone, H.; Asaro, R.J. (Brown Univ., Providenc, RI). 
Metall. Trans., A; 10: No. 3, 367-375(Mar 1979). 

The problem of hydrogen induced ductility losses in a plain 
carbon — i steel is considered. Specifically, the effect of 
internal hydrogen on the formation of voids from second phase 
(cementite) particles and their subsequent growth and coalescence 
was studied by careful microscopic inspection of uniaxially strained 
bars, both initially cylindrical and circumferentially notched, with 
and without hydrogen. Void initiation occurred with lower strains 
and stresses with hydrogen, although an equally important contribu- 
tion to the ductility loss was from hydrogen accelerated void growth 
and coalescence. This latter process takes place by the propagation 
of voids along the grain, and possibly subgrain, boundaries which 
interlink the cementite spheroids. The results indicate that hydrogen 
facilitates interface separation, possibly by accumulating at the 
boundaries during hydrogenation of the specimen and lowering the 
cohesive strength, there by making void initiation and growth along 
them easier. 


37076 Effect of axial stress on the transient mechanical response 

of 20%, cold-worked Type 316 stainless-steel cladding. Yamada, H. 

or National Lab., IL). Nucl. Technol.; 42: No. 3, 324-331(Mar 
979). 


To understand the effects of the fuel-cladding mechanical 
interaction on the failure of 20% cold-worked Type 316 stainless- 
steel cladding during anticipated nuclear reactor transients, the tran- 
sient mechanical response of the cladding was investigated using a 
transient tube burst method at a heating rate of 5.6°C/s and axial-to- 
hoop-stress ratios in the range of 1/2 to 2. The failure temperatures 
were observed to remain essentially constant for the transient tests at 
axial-to-hoop-stress ratios between 1/2 and 1, but to decrease with an 
increase in axial-to-hoop-stress ratios above unity. The uniform 
diametral strains to failure were observed to decrease monotonically 
with an increase in axial-to-hoop-stress ratio from 1/2 to 2, and in 
general, the uniform axial strains to failure were observed to increase 
with an increase in axial-to-hoop-stress ratio. The fracture of the 
cladding during thermal transients was found to be strongly affected 
by the maximum principal stress but not by the effective stress. 


37077 Cyclic deformation behavior of Type 304 stainless steel at 
elevated temperature. Turner, A.P.L. (Argonne National Lab., IL). 
Metall. Trans., A; 10: No. 2, 225-234(Feb 1979). 

Samples of 304 stainless steel were subjected to a variety of 
deformation histories at 300 and 560°C. The deformation histories 
included both periods of constant stress amplitude cyclic loading and 
constant strain rate tensile deformation. It was found that changes in 
the plastic strain amplitude during cycling were not always correlat- 
ed with changes in the tensile flow stress. This indicates that a 
mechanical equation of state based on the flow stress as the only 
state variable cannot adequately describe the mechanical behavior of 
304 stainless steel at these temperatures. Transmission electron mi- 
croscopy on deformed samples showed that an increase in the plastic 
strain amplitude during cycling at constant stress amplitude was 
correlated with the rearrangement of the dislocations into a tight 
cellular structure. This rearrangement was found to have no effect 
on the tensile deformation behavior of the material beyond a brief 
transient. It is suggested that another state variable, in addition to the 
flow stress, be introduced into the equation of state formulation to 
allow the description of the observed cyclic behavior. This addition- 
al state variable would be associated with the arrangement of the 
dislocations in the material. 


37078 Fatigue crack growth model for part-through flaws in 
and pipes. Nair, P.K. (Babcock and Wilcox Co., Lynchburg, 
A). J. Eng. Mater. Technol.; 101: No. 1, 53-58(Jan 1979). 

A fatigue crack tag the model is developed to evaluate 
the behavior of planar elliptic flaws in structural components under 
cyclic loadings. The model is applied to plates with cyclic tensile 
load and nuclear piping under cyclic pressure loading. It is found 
that small flaws in plates tend to grow to a fixed aspect ratio, b/a ~ 
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0.9 (b is the through thickness direction). The trend checks well with 
available experimental data. For an axial part-through flaw in piping 
there is no fixed aspect ratio for growth. However, the flaws in 
piping are found to grow to a definite axial length. An evaluaton is 
made of the applicability of th model to nuclear primary piping. 


37079 Strain-rate and temperature dependence of 18Ni (350) mar- 
aging steel tensile properties. Rack, H.J. (Sandia Lab., Albuquerque, 
NM); Beitscher, S.; Kalish, D. J. Eng. Mater. Technol; 101: No. 1, 
91-97(Jan 1979). 

The influence of microstructure, strain rate, and test tempera- 
ture on the tensile properties of 18Ni(350) maraging steel was 
examined. The strain-rate and temperature dependence of the yield 
strength is less than that observed in low-strength carbon steels. The 
results suggest that the thermally activated flow process involves 
both the by-passing of a linear barrier, i.e., the disruption associated 
with a dislocation core, and the by-passing of a localized obstacle, 
the latter being specific to the microstructure being examined. The 
tensile ductility of aged 18Ni(350) maraging steel also undergoes a 
ductile-brittle transition. The extent of this ductility loss depends 
upon the matrix solute content and the presence of either reverted 
austenite or a highly dislocated substructure. 


37080 Gas-metal interaction with to the type of 
mechanical load. Graefen, H. (Bayer A.G., Leverkusen (Germany, 
F.R.)). Z. Werkstofftech.; 9: No. 11, 391-399(Nov 1978). (In German). 

In order to use hydrogen as an energy carrier, knowledge 
concerning the interaction between gaseous hydrogen - in particular 
at high pressures - and metallic materials under mechanical stress is 
required. An attempt is made to develop a model that describes the 
absorption mechanism that leads to hydrogen embrittlement with 
special regard to the influence of the type of mechanical load on the 
metals investigated. To begin with, the absorption behaviour of gases 
and gas mixtures on metal surfaces is dealt with, followed by an 
outline of the behaviour of fine-grained constructional steels in a He 
atmosphere and the hydrogen-induced crack growth in carbon steels 
under cyclic load in a Hz atmosphere. Apart from the well-known 
static fatigue of high-strength steels in Ha, there is another kind of 
hydrogen damage, i.e. strain-induced hydrogen embrittlement of soft 
steels on slow plastic deformation, in particular local deformation, in 
a He atmosphere. 


37081 Factors controlling hydrogen assisted subcritical crack 
growth in Zr—2.5Nb alloys. Simpson, L.A.; Nuttall, K. (Atomic 
Energy of Canada Limited, Pinawa, Manitoba). Am. Soc. Test. 
Mater., Spec. Tech. Publ.; No. 633, 608-629(1977). 

Delayed failure of cold-worked Zr—2.5Nb pressure tube 
material was studied using static load tests on compact-tension 
specimens containing hydrogen within the range ~ 10 to 400 pg/g. 

¢ experimental approach was to measure crack velocity as a 
function of crack tip stress intensity factor (K), temperature and 
hydrogen content, relate these data to fractographic and metallogra- 
ee observations, and compare the results with recent models of 

ydrogen embrittlement. Slow crack growth was observed at all 
temperatures between 25 and 325°C and at K values between ~ 10 
and 50 MPa Vm. Below 250°C, the V—K relationships exhibited 
two-stage behavior; at K > 15 to 20 MPa Vm, the crack velocity 
was only weakly di dent on stress intensity, whereas at smaller K 
values, the crack velocity decreased rapidly with K, an indication of 
a threshold value of K ~ 5 to 10 MPa Vm. The crack velocity 
increased with increase in temperature: this general mode of crack 

‘owth was considered in a recent model for embrittlement in 

ydride-forming materials, the predictions of which show good 
agreement with the results from this study. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 37055, 37728, 37729, 37730, 
37732, 37733, 37734, 37735, 37737, 37739, 37740, 37741, 37742, 
37743, 37744, 37745, 37747, 37748 


37082 (AERE-MPD/NBS—89) Liquid structure factors for 
sodium—potassium alloys. Page, D.I. (UKAEA, Harwell. Atomic 
Energy Research Establishment). Jul 1978. 14p. Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

Liquid static structure factors for Na—K alloys at concentra- 
tions of 25, 50, and 75 atomic per cent and for pure Na and K have 
been measured by neutron scattering in the range of momentum 
transfer 0.5 to 7.5 A~*. 


37083 (BNL—25234) Hydrogen absorption in the niobium—va- 
nadium system. Pick, M.A.; Welch, D.O. (Brookhaven National 
Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 8p. 
(CONF-790301—6). Dep. NTIS, PC A02/MF AO1. 

From Hydrogen in metals international meeting; Munster, 
F.R. Germany (6 Mar 1979). 

The effect of dilute vanadium additions to niobium on hydro- 
gen absorption has been studied by measuring equilibrium pressure— 
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composition—temperature data for a Nb + 6 at.% V alloy and by 
constructing a theoretical model of the effect of hydrogen trapping 
on phase equilibria in such systems. The results indicate the H—-V 
binding — is substantially smaller than thought previously. A 
depression of the a—a’ critical temperature is observed which, if 
interpreted in terms of trapping, leads to a H—V binding energy of 
~ 0.04 eV. 


37084 (CONF-790125—30) Influence of helium on microstruc- 
tural evolution in an ion-irradiated low-swelling stainless steel. Kenik, 
E.A. (Oak Ridge National Lab., TN (USA)). 1979. Contract W- 
7405-ENG-26. 5p. Dep. NTIS, PC A02/MF AOI. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

The evolution of damage in a low-swelling stainless steel 
under ion irradiation is examined. The influence of the presence of 
helium and its mode of injection upon dislocation evolution, phase 
instability, and swelling are investigated. Comparison of the response 
of the low-swelling alloy with that of a high-swelling alloy leads to 
some conclusions on the origin of the observed swelling resistance. 
The dislocation loop evolution can be modified by the presence of 
helium during the nucleation stage. The influence of helium on phase 
instability arises from its modification of the loop substructure at 
which solute segregation occurs. Phase instability is not a sufficient 
condition for void enaiien in the swelling resistant alloy. Titanium 
getters soluble gases which aid void nucleation, while silicon may 
influence swelling by a trapping mechanism. 


37085 (LBL—8376) Direct observation of the growth of voids in 
multifilamentary superconducting materials via hot stage 

electron microscopy. Wang, J.L.F.; Holthuis, J.T.; Pickus, M.R.; 
Lindberg, R.W. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Nov 1978. Contract W-7405-ENG-48. 21p. (CONF- 
790418—1). Dep. NTIS, PC A02/MF AO1. 

From Scanning electron microscopy conference; Washington, 
DC, USA (16 Apr 1979). 

The need for large high field magnetic devices has focused 
attention on multifilamentary superconductors based on Al5 com- 
pounds such as NbsSn. The commercial bronze process for fabricat- 
ing multifilamentary superconducting NbsSn wires was developed. 
A major problem is strain sensitivity when long reaction times are 
employed. An improved hot stage for the scanning electron micro- 
scope was constructed to study the formation of the A15 phase by 
solid state diffusion. The nucleation and growth of voids near the 
interface of the Al5 phase (NbsSn) and matrix were observed, 
monitored, and recorded on video tape. Successive layers of material 
heated in the hot stage were subsequently removed and the new 
surfaces were re-examined, using SEM-EDX and optical micros- 
copy, to confirm the fact that the observed porosity was indeed a 
bulk rather than a surface phenomenon. These voids are considered 
to be a primary cause for degrading the mechanical, thermal and 
superconducting properties. 


37086 Tritium permeation through Fe-2 1/4 Cr-1 Mo steam 
generator material. Renner, T.A.; Raue, D.J. (Argonne National 
Lab., IL). Nucl. Technol.; 42: No. 3, 312-319(Mar 1979). 

The permeability of tritium through Fe-2 1/4 Cr-1 Mo steel 
(Croloy) steam generator material has been measured for the surface- 
clean metal and for the metal oxidized in steam at 755 K (482°C). 
The temperature dependence of tritium permeability has been meas- 
ured for the unoxidized metal between 673 and 773 K; the apparent 
activation energy for permeation in this temperature range was 
found to be 39.14 +- 0.32 kJ/mol (9350 +- 80 cal/mol). After steam 
oxidation at 755 K and 0.2 MPa (2 atm) for about one month, the 
tritium permeation rate decreased by a factor of ~ 150 relative to 
the clean metal. This reduction factor agrees very well with that 
measured for a sample of tubing used in Atomics International's 
Modular Steam Generator experiments under typical! liquid-metal 
fast breeder reactor steam —— conditions. These results may 
be used to calculate rates of tritium transport from the intermediate 
heat transport system sodium through the steam generator tubes and 
into the steam/water system. From this information, eventual release 
rates to the environment can be determined. 


37087 In2Os:(Sn) and SnO,:(F) films: application to solar energy 
conversion. Part II. Electrical and optical properties. Manifacier, J.C. 
(Univ., Montpellier, France); Szepessy, L.; Bresse, J.F.; Perotin, M.; 
Stuck, R. Mater. Res. Bull.; 14: No. 2, 163-175(Feb 1979). 

Highly conductive and transparent thin films of SnO2:F and 
IngOs:Sn have been prepared using the simple pyrolitic (spray) 
method. The electrical properties of these layers are studied in 
relation to their dopant concentrations and their stoichiometric 
deviation. Typically we obtained for IngO3:Sn and SnOz:F layers 
having the best overall properties (higher transparency and lower 
sheet resistance), resistivities ranging between 4 and 6.10~* Qcm with 
transparency exceeding 85% over the visible and near infra-red 
range of the spectrum. Emphasis is put on the possible applications 
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of these films in solar energy conversion systems (solar cell and flat 
plate collectors technology). 


37088 Thermodynamics of molten 
alloys. Lebedev, V.A.; Izovskii, V.V.; Pyatkov, V.L; Klimovskikh, 
N.M. Zh. Fiz. Khim.; 50: No. 2, 539-541(Feb 1976). (In Russian). 
The thermodynamic characteristics of the U—Zn—Sb system 
were studied by the emf method using a concentration cell of the U/ 
KCI—LiCl + 2 wt % UCls;/U—Zn—Sb type and the results were 
compared with existing data relating to the corresponding binary 
intermetallic systems. Special attention was paid to the interaction of 
small proportions of U with a eutectic mixture of Zn and Sb. The 
temp. dependence of activity of U in saturated solutions was given 
by log.a = 3.215 - 11 640/T. The dissolution of 1 mole of y-U in 
Zn—Sb melts was accompanied by the evolution of ~ 40 kcal of 
heat and a reduction of 11 entropy units in the excess entropy of U. 


CORROSION AND EROSION 


REFER ALSO TO CITA TION(S) 35504, 35506, 35541, 35550, 
35564, 35797, 35806, 35900, 36273, 36375, 36412, 36597, 37102, 37268 


37089 (ANL—177-21, pp 276-282) Molybdenum stability in coal 
slags. Wright, K.B.; Morris, A.E. (Univ. of Missouri, Rolla). 1977. 

From Conference on high temperature sciences related to 
open-cycle coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


Under the experimental conditions used for this study, molyb- 
denum reacts with the slag to form a more or less adherent film or 
reaction layer, and some iron from the slag diffuses into the molyb- 
denum. Under oxidizing conditions, and probably under reducing 
conditions, the film formed is MoO. In a high silica slag (at low 
oxygen pressures) the Mo solubility is about 1%, and increases with 
increasing oxygen pressure. In a slag seeded with 10% K2SO, the 
reaction rates and molybdenum solubility are increased. In some 
preliminary experiments, the extent of molybdenum corrosion under 
oxidizing conditions was decreased by the presence of carbon in the 
slag. However, excess carbon precipitated iron, which then alloyed 
with the molybdenum. The results indicate that if the oxygen poten- 
tial at the slag/metal interface can be kept low, the corrosion of 
molybdenum is minimal. The presence of seed in the slag increases 
the corrosion of molybdenum as compared to the unseeded condi- 
tion, so that greatest stability would occur if the seed concentration 
at the slag/metal interface was kept low. 


(CONF-790125—39) Thermal-gradient mass transfer in 
lithium-stainless steel systems. Tortorelli, P.F.; DeVan, J.H. (Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
5p. . NTIS, PC A02/MF AOl1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (9 Jan 1979). 

The corrosion of type 316 stainless steel by flowing Li was 
studied as a function of time in thermal-convection loops. After a 
transient period, the corrosion rates were observed to be constant 
with time with values ranging from 10 to 20 mg/m? h. Preliminary 
analysis indicated that the corrosion rate is controlled by the diffu- 
sion of Fe through the liquid Li boundary layer. The d ition 
processes involved the formation of crystals of nearly pure cr in the 
cold legs of the loops. 


37091 (ORNL/TM—6479) Evaluation of the effectiveness of 
selected corrosion inhibitors for protection of prestressing steels in 
PCPVs. Naus, D.J. (Oak Ridge National Lab., TN (USA)). Mar 
a Contract W-7405-ENG-26. 62p. Dep. NTIS, PC A04/MF 
AOl. 


The corrosion protection provided prestressing steel by port- 


land cement-based grout in the a of sulfide, nitrate, and 
chloride ion environments was evaluated. Results were compared to 
those obtained from selected, commercially available petroleum- 
microcrystalline waxes (petrolatums) compounded with organic cor- 
rosion inhibitors. The investigation was conducted in two phases: (1) 
a review of literature to establish the mechanisms of p i 
steel corrosion, techniques available for protection of prestressing 
steel in hostile environments, and the performance of structures that 
have utilized either nongrouted- or grouted-tendon prestressing sys- 
tems; and (2) a laboratory study to develop ee 
data for portland cement grout and selected commercial petroleum- 
based F ep 2 and waxes containing inhibitors. Conclusions derived 
from the investigation indicate that (1) sulfide, nitrate, and chloride 
salts must be excluded from prestressing materials; (2) prestressing 
materials must be continuously protected from inimical environ- 
ments; (3) the effectiveness of the protection provided by both the 
organic- and cement-based corrosion inhibitors is reduced unless the 
steel is completely covered; and (4) both cement- and organic-based 
corrosion inhibitors completely protect prestressing materials when 
properly applied. 
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Hot corrosion of Ni-base turbine alloys in in 

version systems. Huang, T.; Gulbransen, E.A.; Meier, G.H. 

(Univ. of Pittsburgh, PA). J. Met; 31: No. 3, 28-35(Mar 1979). 

The influence of salt composition and oxidation temperature 

on a series of simple and complex Ni-based alloys was determined. 

The simple alloys include Ni, Ni-Al, Ni-Cr, and Ni-Cr-Al alloys. 

The complex alloys include the commercial Ni-base alloys IN-738, 

B-1900, and NI-50Cr, and a number of high i laboratory alloys 

with compositions chosen to simulate the effects of Cr, Al, Mo, Ti, 

and W. Salt-coated specimens were reacted in a continuous-reading 

microbalance system in pure oxygen. Oxidized specimens were stud- 

ied using optical and scanning electron metallography, x-ray diffrac- 
tion, and microprobe techniques. 


37093 Effect of nitrogen on the microstructure and stress corro- 
sion cracking of stainless steel weld metals. Baeslack, W.A. III (Air 
Force Materials Lab., Wright Patterson Air Force Base, OH); 
Savage, W.F.; Duquette, D.J. Weld. J. (Miami); 58: No. 3, 83s- 
90s(Mar 1979). 

From 60. AWS annual meeting; Detroit, MI, USA (2 Apr 
1979). 

The nitrogen content of conventionally-produced 18Cr-8Ni 
stainless steel weld metals can vary considerably. Variations in base 
and filler metal nitrogen contents and nitrogen pickup from the 
atmosphere during welding can result in weld metal nitrogen con- 
tents ranging from below 0.04 to above 0.3 wt-%. The importance of 
nitrogen content on 18Cr-8Ni weld metal properties has been unde- 
termined. Results of the present investigation show that nitrogen 
content in a range from approximately 0.04 to 0.25 wt-% influences 
both the mode of weld metal solidification and weld metal stress- 
corrosion cracking properties. Increased nitrogen contents promote 
the primary solidification of austenite. At high nitrogen levels (great- 
er than about 0.2 wt-%) an entirely austenitic room-temperature 
microstructure is produced. Stress-corrosion crack propagation in 
these weld metals occurs interfacially at austenite-ferrite boundaries 
in the weld metal substructure. 


37094 Effect of molybdenum content on the sulfide stress crack- 
ing resistance of AISI 4130-type steel with 0.035% Cb. Grobner, P.J.; 
Sponseller, D.L.; Diesburg, D.E. (Climax Molybdenum Co. of 
ichigan, Ann Arbor). Corrosion; No. 40, 40.1-40.21(1978). 
From International corrosion forum on protection and per- 
formance of materials; Houston, TX, USA (6 Mar 1978). 


The effects of molybdenum and vanadium on sulfide stress 
cracking (SSC) and yield strength of SAE 4135 type steel was 
studied. SSC resistance increases with increasing Mo content until it 
reaches a maximum at about 0.75 to 0.90% Mo. The addition of v 
provides little if any practical benefit. (FS) 


37095 Hydrogen sulfide stress corrosion cracking in materials for 
geothermal power. Troiano, A.R.; Hahemann, R.F. (Case Western 
Reserve Univ., Cleveland, OH). Corrosion; No. 59, 59.1-59.22(1978). 

Constructional steels were tested for use in geothermal wells. 
The yield strength break point characterizes the resistance to failure 
in the environment found in geothermal wells. The corrosion resis- 
tance of steels tested in chloride and sulfides are presented. (FS) 


37096 Oxidation of zirconium alloys in steam at 1000 to 1850°C. 
Urbanic, V.F. (Atomic Energy of Canada Ltd., Chalk River, Ontar- 
io). Am. Soc. Test. Mater., Spec. Tech. Publ.; No. 633, 168-181(1977). 

Oxygen embrittlement of fuel sheathing resulting from high 
temperature oxidation in steam is a potential fuel failure mechanism 
during a loss-of-coolant accident (LOCA). In high temperature 
steam, Zr alloys from an outer layer of (ZrO2) and an inner layer of 
oxygen-stabilized a—Zr immediately below. The metal/steam reac- 
tion for Zr—2.5Nb in the temperature range 1000 to 1600°C was 
studied and compared with earlier results for Zircaloy-2 and Zirca- 
loy-4. 


37097 Oxidation of zirconium during a high-temperature tran- 
sient. Sawatzky, A.; Ledoux, G.A.; Jones, S. (Atomic Energy of 
Canada Ltd., Pinawa, Manitoba). Am. Soc. Test. Mater., Spec. Tech. 
Publ; No. 633, 134-149(1977). 

A physical model describing oxidation and oxygen diffusion 
under non-isothermal conditions is presented. It assumes (a) equilibri- 
um at phase interfaces, as is usual in the treatment of diffusion, and 
(b) oxygen supersaturation of the 8B—zirconium to precipitate a— 
zirconium on cooling. An important consideration, not required in 
isothermal diffusion, is that the equilibrium oxygen concentrations in 
the a- and B-phases decrease with temperature. During isothermal 
oxidation at temperatures above 850°C, the phase distribution is 
zirconium dixoide (ZrO2)/a/B. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 36374, 36426, 37239, 37991, 
38001, 38002, 38003, 38006 
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37098 (CONF-781194—3) Effects of point defect trapping and 
solute segregation on irradiation-induced swelling and creep. Mansur, 

(Oak Ridge National Lab., TN (USA)). 1978. Contract W- 
7405-ENG-26. 46p. Dep. NTIS, PC A03/MF AOI. 

From Workshop on solute segregation and phase stability 
during irradiation; Gatlinburg, TN, USA (1 Nov 1978). 

The theory of irradiation — and creep haat to 
include impurity trapping of point defects and Comttp-iteend 
changes in sink efficiencies for point defects, is reviewed. The 
mathematical framework is developed and significant results are 
described. These include the ane between vacancy and intersti- 
tial trapping and the effectiveness of trapping as compared to — 
gation-induced changes in sink efficiencies in modifying void nuclea- 
tion, void growth, and creep. Current understanding is critically 
assessed. Several areas requiring further development are identified. 
In particular those given special attention are the treatment of 
nondilute solutions and the consequences of current uncertainties in 
fundamental materials properties whose importance has been identi- 
fied using the theory. 


37099 (CONF-790125—3) Effects of radiation-induced segrega 

tion and preferential sputtering on the rate of alloys. Lam, 
N.Q.; Leaf, G.K.; Wiedersich, H. (Argonne National Lab., 
(USA)). ey Contract W-31-109-ENG-38. 7p. Dep. NTIS, PC 
A02/MF A' 

- tog A — meeting on fusion reactor materials; Miami 
Beach, FL, USA G9 Jan 1979). 

Changes in the surface composition and in the sputtering rate 
of binary alloys were calculated using a kinetic model that includes 
the effects of radiation-induced segregation and preferential sputter- 
ing. Numerical solutions were obtained for two dilute Ni-based 
model alloys, Ni—Cu and Ni—Mo, under 5-keV Ar* ion bombard- 
ment as functions of sputtering time, temperature, and initial alloy 
composition. In the temperature range 200 to 850°C, the sputtering 
rate is initially affected by strong radiation-induced segregation. As 
the bombardment time increases, preferential ss becomes 
dominant; the surface composition and hence, the sputtering rate, 
approach the steady-state values determined entirely by the sputter- 
ing coefficients of the alloy components. Below 200 and above 
850°C, the sputtering rate is controlled by preferential sputtering 
only because radiation-induced segregation is insignificant in these 
temperature regimes. 


37100 (CONF-790125—35) Radiation—induced solute segrega- 
tion in a V-15 Wt. % Cr alloy. Rehn, L.E.; Agarwal, S.C.; Nolfi, 
F.V. Jr. (Argonne National Lab., IL (USA)). 1979. Contract W-31- 
109-ENG-38. 7p. Dep. NTIS, PC A02/MF AOl1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Measurements of the dose and temperature dependences of 
radiation-induced segregation in a V-ion irradiated alloy of V-15 Cr 
are reported. Very rapid migration of Cr atoms toward the external 
surface occurs during irradiation in the temperature range from 450 
to 700°C. A maximum in the degree of pa is found near 
650°C for a peak dose rate of ~ 3 x 10-*dpas 


37101 (HEDL-SA—1610) Experimental method to determine 
the role of helium in neutron-induced microstructural evolution. 
Gelles, D.S.; Garner, F.A. (Hanford Engineering Development 
Lab., Richland, WA (USA)). Dec 1978. Contract EY-76-C-14-2170. 
6p. (CONF-790125—42). Dep. NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Portions of document are illegible. 

A method is presented which allows the determination of the 
role of helium on microstructural evolution in complex alloys and 
which avoids many of the problems associated with other simulation 
experiments. It involves a direct comparison of the materials’ re- 
sponse to a primary difference in fission and fusion environments, 
namely the rate of helium generation. This is accomplished by 
irradiating specimens in a fission reactor and conducting microstruc- 
tural analyses which concentrate on alloy matrix regions adjacent to 
precipitates rich in boron or nitrogen. Procedures are outlined for 
calculation of background and injected helium levels as well as 
displacement doses generated by neutrons and alpha particles. An 
example of the analysis method is shown for an experimental austeni- 
tic stainless steel containing boride particles and irradiated to 3 and 7 
x 1077 n/cm?(E > 0.1 Me). 


37102 (HEDL-TME—78-85) Radionuclide release from 316 
stainless steel into 538°C sodium. Brehm, W.F.; White, P.A.; Anan- 
tatmula, R.P. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Mar 1979. Contract EY-76-C-14-2170. 43p. AT. 

The results are described of a study on corrosion and release 
of radionuclides, °*Mn and Co, from irradiated Type 316 stainless 
steel into flowing sodium at 538°C and 0.5 ppM oxygen. To deter- 
mine the effect of temperature, the data were compared to 604°C 
data obtained earlier. The mass loss rate of Type 316 stainless steel 
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decreased by a factor of 5 at the lower temperature. Release rates of 
Mn and ®Co have decreased by factors of 3 and 1.6 respectively. 
Despite this reduction, the estimated radiation dose rates in FFTF 
heat transport system cells are still too “ey mit easy access 
during maintenance and repair operations. erefore, the oodinasa 
development of radionuclide traps and decontamination processes is 
required and is in progress. The test pro is continuing, with 
another radionuclide release experiment, at 538°C, 2.5 ppM oxygen. 


37103 (IS-M—170) Saturable-trap analysis of solute segregation 
applied to oxygen trapping in neutron-irradiated vanadium. Wechsler, 
M.S.; Foster, R.E. (Ames Lab., [A (USA)). Nov 1978. Contract W- 
7405-ENG-82. 19p. (CONF-781194—1). Dep. NTIS, PC A02/MF 
AOl. 

From Workshop on solute segregation and phase stability 
during irradiation; Gatlinburg, TN, USA (1 Nov 1978). 

The activation energy for the 0.2 T/sub m/ resistivity anneal- 
ing stage in neutron-irradiated vanadium containing 61 wt pen Oo 
was determined to be 1.21 +- 0.06 eV. This value is reasonably close 
to the oxygen diffusion activation energy in V of 1.26 to 1.28 ev. An 
extrinsic mechanism for the 0.2 T/sub m/ annealing stage is indicat- 
ed, involving O migration and trapping at radiation-produced defect 
clusters. A simple saturable trap model for the trapping of interstitial 
impurity atoms at radiation-produced defect clusters is described. 
The model is applied to the isothermal annealing curves for V 
containing O. A good fit to the shape of the annealing curves is 
obtained and approximate agreement to the measured activation 
energy is found. However, the model appears to overestimate the 
amount of O participating in the trapping process. 


37104 Homogenization of Ti-Hastelloy-N. Braski, D.N.; Leit- 
naker, J.M. (Oak Ridge National Lab., TN). Metall. Trans., A; 10: 
No. 4, 427-432(Apr 1979). 

To homogenize Ti-Hastelloy-N, the segregated MC-type car- 
bide stringers must be dissolved during solution annealing and 
enough time allowed for the carbide forming elements to diffuse 
uniformly throughout the matrix. A solubility product-1/T plot and 
simple diffusion equation were used to estimate the parameters for a 
successful homogenization treatment. Compared to the material 
which contained stringers, the homogenized material had 1) greater 
postirradiation ductility with significantly reduced scatter in values 
and 2) better resistance to intergranular cracking caused by tellurium 
vapor at 1033 K. The basic principles used to develop the homogeni- 
zation treatment are applicable to other Ti or Nb stabilized alloys. 


37105 Calculation of the influence of the radial temperature 
gradient on cladding dilatation. Norris, D.I.R. (Central Electricity 
Generating Board, Berkeley, United Kingdom). Nucl. Technol.; 42: 
No. 3, 332-334(Mar 1979). 

Temperature gradient effects could produce significant con- 
tributions to cladding dilatation in a fast reactor fuel pin during 
irradiation was proposed. An expression for their suggested mecha- 
nisms of thermomigration and diffusion has been derived in irradia- 
tion-induced concentration gradients. Evaluation shows that the 
cladding dilatation is negligible, but less direct effects of the tem- 
perature gradient could be important. 


CERAMICS, CERMETS, AND REFRACTORIES 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 36766, 36770, 37043 


37106 (DP—1524) Powder metallurgy at Savannah River Labo- 
ratory. Peacock, H.B. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). Dec 1978. Contract EY-76-C-09- 
0001. 23p. Dep. NTIS, PC A02/MF AO1. 

Development of a powder metallurgical process for the man- 
ufacture of reactor grade fuel tubes is being carried out at the 
Savannah River Laboratory (SRL). Using the P/M technology, 
cores were isostatically compacted with 100 wt % UsOs and coex- 
truded tubes fabricated which contain up to ~ 80% cores clad with 
aluminum. Irradiation tests were completed for tubes with up to 59 
se % oxide. Post-irradiation inspection showed no significant swell- 

for 40% burnup. Thermal testing of sections from irradiated 
tu showed that the threshold temperature for blister formation 
increased as the fission density of oxide decreased. Procedures are 
discussed for making PM cores and extruded tubes at SRL. Both 
laboratory and full-scale tests are presented. 


37107 (SAND—78-2004) Design and development of a glass 
ceramic seal for high pressure pyrotechnic actuators. Ballard, C.P.; 
Steele, B.R. (Sandia Labs., Albuquerque, NM (USA)). Feb 1979. 
Contract EY-76-C-04-0789. 65p. Dep. NTIS, PC A04/MF AOIl. 

Ignition systems for pyrotechnic devices often require com- 
plex electrical feedthroughs which can withstand high pressures. 
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Brazed ceramic/conductor assemblies require multiple metallize and 
fire operations which are costly and design-limiting. Glass ceramics 
have been formulated with thermal expansion coefficients which 
minimize residual seal stresses and permit greater design flexibility. 
These materials can be molded into complex insulator configurations 
while in the high-temperature glass state. After sealing directly to 
the desired metal surfaces, the glass ceramic is strengthened by 

controlled thermal processing. A header design and prs nt 
technique have been developed using a BaO—LixO—SiO, glass 
ceramic which permits the fabrication of com a low cost actuator 
seals which will withstand pressures of 207 MPa (30 Kpsi). 


37108 Materials characterization of vanadium pentoxide utilized 
in Li-V2O; reserve cells. Merriman, M.R.; Vezzoli, G.C. (U.S. Army 
Armament Research and Development Command, Dover, NJ). 
Mater. Res. Bull.; 14: No. 1, 77-89(Jan 1979). 

Li-V2Os reserve cells which differed only in the bulk lot from 
which the vanadium pentoxide cathode material was derived 
showed very significant difference with regard to sustained perform- 
ance. The V2Os which constituted the batteries displaying premature 
breakdown and irregular behavior in voltage output versus time was 
characterized by: (1) less euhedral and smaller microcrystallites, (2) 
lower electrical resistivity, (3) a shift in peaked visible reflectance of 
about 200 A, and (4) a slightly greater oxygen content from ESCA 
measurements on the Is state electrons, is compared to V2O; from 
lots which constituted satisfactorily performing batteries. 


37109 In.O3:(Sn) and SnO,:(F) films: application to solar energy 
conversion. Part 1. Preparation and characterization. Manifacier, J.C. 


(Universite des Sciences et Techniques du ~~~ Montpellier, 
; Stuck, R. Mater. 


France); Szepessy, L.; Bresse, J.F.; Perotin, 
Res. Bull; 14: No. 1, 109-119an 1979). 

Highly conductive and transparent thin films of SnO2:F and 
IngOs:Sn_have been prepared using the simple pyrolitic (spray) 
method. The conditions of preparation are described. Results con- 
cerning electronic diffraction, dosimetry by x-ray emission (S.E.M.) 
and secondary ionic mass spectroscopy are reported. 


37110 Boron nitride insulating material. Morgan, C.S. Jr.; 
Cavin, O.B.; McCulloch, R.W.; Clark, D.L. (to Dept. of Energy). 
US Patent 4,106,186. 15 Aug 1978. Filed date 24 Nov 1976. 10p. 

PAT-APPL-744,494. 

High temperature BN-insulated heaters for use as fuel pin 
simulators in reactor thermal hydraulic test facility studies comprise 
a cylindrical housing and a concentric heating element disposed 
within the housing and spaced apart from the housing to define an 
annular region therebetween. The annular region contains BN for 
ram electrical resistance and thermal conductivity between the 

ousing and the heating element. The fabrication method of this 
invention comprises the steps of cold pressing BN powder at a 
pressure of 20 to 80,000 psig and a dwell time of at least 0.1 to 3 
seconds to provide hollow cylindrical preforms of suitable dimen- 
sions for insertion into the annular region, the BN powder havi 
tap density of about 0.6 to 1.1 g/cm* and an orientation ratio of at 
least about 100/3.5. The preforms are inserted into the annular 
region and crushed in place. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 36811, 37058, 37120, 37121 


37111 (ANL—77-21, pp 160-164) Phase equilibria in the 
(La,Sr)CrO; system. Khattak, C.P.; Cox, D.E. (Brookhaven National 
Lab., Upton, NY). 1977. 

From Conference on high temperature sciences related to 
open-cycle coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


The perovskite system (La/sub 1-x/Sr/sub x/)CrOs is under 
active consideration as a possible candidate for application as an 
electrode material in MHD ducts [1] because of its clecwonic 
conductivity combined with very refractory properties. It is 
ly believed that the substitution of Sr** ions into LaCrOs leads to 
charge compensation by the formation of Cr* ions, as expressed by 
the formula (La/sub 1-x/Sr/sub x/)(Cr/sub 1-x/** Cr/sub x/* )Os, 
thereby giving enhanced p-type conductivity. However, by analogy 
to other perovskites containing 3d ions in high oxidation states, it is 
seme that oxygen vacancies may also be created, leading to the 

rmation of fewer Cr* ions and consequently a lowering of the 
electronic conductivity. If this is the case, the electrical properties 
may vary according to whether the operating conditions are oxidiz- 
ing or reducing. Furthermore, LaCrOs is known to undergo a 
transformation from orthorhombic to rhombohedral symmetry at 
about 280°C with possible consequences to its mechanical proper- 
ties. This transformation temperature is lowered with thesubstitution 
of strontium. The preparation and characterization of some of the 
materials in the (La/sub 1-x/Sr/sub sx/)CrOs system are described, 
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and a study of the phase relationships is discussed. Particular atten- 
tion has been given to the use of x-ray diffraction techniques to 
provide an estimate of the oxygen stoichiometry. 


37112 a -21, pp 170-179) Nature of extended defects and 
their fluorite-related refractory oxides. Eyring, L.; 
Tuenge, R.T. RB... State Univ., Tempe). 1977. 

From Conference on high’ temperature sciences related to 
owes coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


temperatures involve defects (usually extended) which are hi 
dependent on the host structure and the chemical properties of the 
elements involved. A cataloging of these structural defects and their 
evolution can, in many cases, be directly observed in HRTEM 
micrographs. Such observations are wen Mi for an unambiguous 
determination of mechanisms. Accurate mechanisms are essential to 
the understanding of chemical change during phase reactions. Rare 
earth oxides were chosen as model systems to study. 


37113 (IS-M—172) Electronic structure of trivalent metal dihy- 
drides: theory. Petermam, D.J.; Harmon, B.N.; Johnson, D.L.; Mar- 
chiando, J. (Ames Lab., IA (USA)). 1979. Contract W-7405-ENG- 
82. 16p. (CONF-790301—5). Dep. NTIS, PC A02/MF AO1. 

From Hydrogen in metals international meeting; Munster, 
F.R. Germany (6 Mar 1979). 

Self-consistent energy bands have been calculated for stoi- 
chiometric ScH2 and YH2 using the KKR method with the Hedin— 
Lundqvist approximation for exchange and correlation. Earlier re- 
sults are reviewed which indicated that the partial hydrogen occupa- 
tion of octahedral sites in YH led to low energy in’ transi- 
tions. Non-muffin-tin corrections have been included in an additional 
self-consistent calculation of ScH2. Comparisons are made with 
various calculation schemes and with the optical results of Weaver, 
Rosei, and Peterson. It is shown that including an interstitial sphere 
at the octahedral site leads to excellent agreement with these optical 
experiments. A non-self-consistent calculation of YH2 with 1 octa- 
and | tetrahedral site occupied is presented and mechanisms for the 
low energy interband transitions are discussed. 


37114 (SAND—79-0783C) Novel measurement of proton distri- 
bution and site energies in metal hydrides. Venturini, E.L.; Richards, 
P.M. (Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY- 
legge 9p. (CONF-790518—3). Dep. NTIS, PC A02/MF 
AOl. 

From 10. US/UK sym 
querque, NM, USA (21 May 1979). 

The low temperature mune spin resonance (ESR) spectrum 
of dilute Er in ScH/sub x/ and YH/sub x/ powders contains distinct 
signals which are due to the presence of octahedral as well as 
tetrahedral protons in the vicinity of the Er ions. The occupation 
probability for the octahedral protons is determined from the ESR 
signal intensities, and its variation with hydrogen-to-metal ratio x is 
explained by a lattice-gas calculation, yielding information about 
bulk proton distribution and relative site energies in these materials. 


Phase reactions and transformations at moderate to ny 


jum on neutron generators; Albu- 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 35509, 37046 


37115 (ANL—77-21, pp 270-275) Thermal shock behavior of 
magnesia chromite ceramic exposed to coal slag. Kumnick, A.; Beez- 
hold, W. (Montana State Univ., Bozeman). 1977. 

From Conference on high temperature sciences related to 
one coal fired MHD systems; Argonne, IL, USA (4 Apr 


New results are presented on the thermal shock behavior of 
RFG ceramic with and without high temperature exposure to coal 
slag. Using modulus of rupture (MOR) test, results indicate that the 
loss of strength for unex ceramic depends on the thermal 
cycling history and that exposure to slag produces additional loss of 
strength for all cases examined. 


37116 (CALT—822-107) Structure and properties of transition 
metal-metalloid glasses based on refractory metals. Johnson, W.L.; 
Williams, A.R. (California Inst. of Tech., Pasadena (USA). W.M. 
Keck Lab. of Engineering Materials). Jan 1979. Contract EY-76-C- 
03-0822. S5Ip. Dep. NTIS, PC A04/MF AO1. 

The structure and properties of several new transition metal- 
metalloid (TM/sub 1 “x/M/sub x/) metallic glasses based on refrac- 
tory transition metals (e.g. Mo, W, Ru etc.) have been systemically 
investigated as a function of composition. The structure of the alloys 
has been investigated by x-ray diffraction methods and measure- 
ments of superconducting properties, electrical resistivity, density, 
hardness, and mechanical behavior were made. These data are used 
in developing a novel description of the structure of TM/sub 1-x/ 
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M/sub x/ glasses. The experimental evidence suggests that an ideal 
oop may phase forms at a specific composition x/sub c/ and that 
has a well defined atomic short range order. For metallic 
glasses having x < x/sub c/ (metalloid poor glasses) vacancy-like 
ects form, which are characterized by the excess volume which 
they contribute to the glass. Another, as yet unspecified defect 
appears to form in glasses with x > x/sub c/. This novel picture can 
lain the variation of many properties of these glasses with metal- 
loid concentration. 


37117 (SAND—79-0610C) Response of Saveciantele exes 
uniaxial stress. Fritz, 1.J. (Sandia Labs., Albuquerque, NM (US A). 
1979. Contract EY-76-C-04-2170. 9p. (CONF-790518—2). Dep. 
NTIS, PC A02/MF AOl. 

From 10. US/UK symposium on neutron generators; Albu- 
querque, NM, USA (21 May 1979). 

Changes in electrical polarization of ferroelectric ceramics 
subjected to non-hydrostatic stress can be caused by rotation of 
ferroelectric domains, or, in the case of materials near ferroelectric 
to antiferroelectric phase boundaries, by a stress-induced phase trans- 
formation. Both processes have been observed in mechanical mea- 
surements on PZT 95/5. The results may have important implica- 
0 for the operation of shock-actuated ferroelectric power sup- 
plies. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 36761, 36767, 36768, 36769, 
36770, 36773, 36774, 36779, 36780, 36781, 36813, 36814, 36817, 
36818, 36819, 36821, 37058, 37108, 37117, 37982 


37118 a 1 » pe 142-147) Electrical conductivity, volatil- 
ization and LaCrO; based oxides. Anderson, H.U. 
(University of Missouri-Rolla); Semachaibovorn, S.; Rossing, B.; 
Aldred, A.; Procarione, W.L.; Ackerman, R.J. 1977. 
From Conference on high temperature sciences related to 
aa coal fired MHD systems; Argonne, IL, USA (4 Apr 


Most of the available data indicate that at 1750°C the volatil- 
ization rate of LaCrOs based oxides is such that electrodes made 
from them can be ex to recess about 1 cm in 10,000 hrs which 
is too high for application. In March of 1976 a series of 
vaporization experiments were carried out which indicated that 
several of the more desireous compositions did not have as high a 
volatilization rate at 10~* atm O, as had previously been measured. 
However, a significant increase in rate occurred in air. It was 
suspected that water vapor was the reason for the increase in 
volatilization. Bowen estimates that the rate of weight loss of 
LaCrOs should be increased by 5 to 10 times in water vapor relative 
to a dry atmosphere. This cement is due to the formation of 
CrO2 (OH) which is more volatile than the oxides of Cr. Earlier 
measurements had indicated that the volatility of LaCrO; based 
compositions is somewhat dependent upon specific composition and 
density. Thus an investigation was initiated in which the goal was to 
determine if sufficient amounts of Al could be substituted for Cr to 
significantly reduce the volatilization rate without increasing the 
room temperature resistivity to >50 Ocm. (This is approximately 
the maximum resistivity a MHD electrode can have at room tem- 
perature before Joule heating becomes a problem.) To make this 
study, a number of compositions based on sub .95/Mg/sub .05/ 
CrOs were prepared with Al substituted for Cr from 0 to 100%. The 
reason for choosing the composition La/sub .95/Mg.05/CrOs was 
due to the fact that this is the composition that was used in the last 
test in the Soviet UO-2 MHD facility. 


37119 (ANL—77-21, pp 148-153) Electrical conductivity and 
thermal expansion of potential MHD electrodes based on mixed 
perovskites of lanthanum strontium chromite and strontium zirconate. 
Jacobs, J.; Castelliz, K.M.; Manuel, W.; King, H.W. (Atlantic Indus- 
trial Research Inst., Halifax, Nova Scotia, Canada). 1977. 

From Conference on high temperature sciences related to 
Fo Niaeed coal fired MHD systems; Argonne, IL, USA (4 Apr 


Strontium substituted lanthanum chromite has been widely 
considered as a — electrode material for MHD, because of its 
relatively high electrical conductivity, but its high temperature use is 
limited by a high evaporation rate at temperatures above 1600°C. 
Strontium zirconate, on the other hand, has been considered for high 
temperature applications on the basis of its excellent high tempera- 
ture stability, but its use as a possible MHD electrode material is 
hampered by its relatively low electrical conductivity. A systematic 
investigation of ceramics with the composition (La/sub .84/Sr/ 

-16CrOs)/sub 1-x/(SrZrOs3)/sub x/ has thus been initiated, with the 
aim of optimizing the high temperature properties of these two 
perovskites. Results are discussed. 
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37120 (IS-M—186) Photons as a probe of hydrogen in metals: 
photoelectron and optical studies. Weaver, J.H. (Wisconsin Univ., 
Stoughton (USA). Synchrotron Radiation Center). 1979. Contract 
W-7405-ENG-82. 12p. (CONF-790127—3). Dep. NTIS, PC A02/ 
MF AOl. 

From Workshop on analysis of hydrogen in solids; Albuquer- 
que, NM, USA (23 Jan 1979). 

Optical and photoelectron spectroscopy results for Nb, NbH/ 
sub x/ and YH/sub x/ are presented as representative of d-band 
metals, monohydrides and dihydrides. The results are interpreted in 
terms of Switendick’s model for M-H interaction and give clear 
evidence for the general accuracy of that model of the electronic 
structure of hydrides. 


37121 (SAND—79-0493C) Bandstructure calculations for metal 
hydrogen . Switendick, A.C. (Sandia Labs., Albuquerque, 
NM (USA)). 1979. Contract EY-76-C-04-0789. 49p. (CONF- 
790301—9). Dep. NTIS, PC A03/MF AO1. 

From Hydrogen in metals international meeting; Munster, 
F.R. Germany (6 Mar 1979). 

The factors contributing to hydride stability are discussed for 
a variety of metal hydride systems. The formation of a low-lying 
hydrogen associated state is a common feature. A significant transi- 
tion metal character is also found in these states. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 35509, 35564, 35900, 36273, 
36773, 36774, 36779, 36780, 36781, 36784, 37115 


37122 (ANL—77-21, pp 265-269) Corrosion of potential MHD 
preheater materials in liquid slag and slag-seed. Callister, W.D. Jr.; 
Seymour, W.C.; Griffiths, V. (Montana College of Mineral Science 
and Tech., Butte). 1977. 

From Conference on high temperature sciences related to 
open-cycle coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


Potential MHD air preheater refractory ceramic materials 
were tested as to their corrosion resistance by performing rotating 
rod corrosion tests in molten slag and slag-seed mixtures. Tests were 
conducted in air on cylindrical, one-half inch diameter specimens 
which were rotated at 25 rpm, and at temperatures between 1450°C 
and 1650°C. The maximum corrosion time was 168 hours. Two 
different compositions of synthetic coal slag containing SiOz, AloOs, 
CaO, and Fe,Os were employed. Up to 30 weight percent K2SO, 
(18.8% K2O) was added as seed to both slags. Tests on a relatively 
high purity, polycrystalline and fully dense alumina revealed (1) that 
the slag which contained more CaO and less SiO. (the more basic 
slag) was more corrosive at 1550°C, and (2) that the amount of 
corrosion increased by about a factor of five in going from 1550°C 
to 1650°C. Specimen expansion instead of corrosion was observed 
for this alumina which was corroded in the acidic slag and 18.8% 
KO. For both slags, the amount of corrosion first increased and 
then decreased with increasing K2O content; this may be due to a 
viscosity change, and/or formation of a new phase between the 
alumina and slag-seed constituents. Several commercially available 
refractory materials were tested in the acidic slag containing 11.9% 
K2O at 1450°C. Of these, chrome-spinel and chrome-alumina were 
the most corrosion resistant, whereas magnesia-alumina spinels are 
most susceptible to corrosion. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 36426, 37106, 37919 


37123 (COO—1198-1251) Effect of neutron irradiation on the 
density of low-energy excitations in vitreous silica, Smith, T.L. (Illi- 
nois Univ., Urbana (USA)). 1979. Contract EY-76-C-02-1198. 173p. 
Dep. NTIS, PC A08/MF AO1. 

Thesis. 

Systematic low-temperature measurements of the thermal 
conductivity, specific heat, dielectric constant, and temperature- 
dependent ultrasound velocity were made on a single piece of 
vitreous silica. These measurements were repeated after fast neutron 
irradiation of the material. It was found that the irradiation produced 
changes of the same relative magnitude in the low-temperature 
excess specific heat C/sub ex/, the thermal conductivity kappa, and 
the anomalous temperature dependence of the ultrasound velocity 
Av/v. A corresponding change in the temperature dependent dielec- 
tric constant was not observed. It is therefore likely that kappa and 
Av/v are determined by the same localized excitations responsible 
for C/sub ex/, but the temperature dependence of the dielectric 
constant may have a different, though possibly related, origin. A 
consistent account for the measured C/sub ex/, kappa, and Av/v of 
unirradiated silica is given by the tunneling-state model with a single, 
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energy-dependent density of states. Changes in these three properties 
due to irradiation can be explained by altering only the density of 
tunneling states incorporated in the model. 


37124 Effects of ionizing radiation on ion-bombarded MNOS. 
Stein, H.J. IEEE Trans. Electron Devices; 25: No. 8, 1050-1054(Aug 
1978). 

The radiation hardness for charge retention (memory) in 
MNOS capacitor structures under Co y-ray irradiation is increased 
~25 percent by an ion-bombardment thermal-anneal (700°C) proc- 
ess. Ohmic transport in MNOS is observed for carries produced by 
5.4-eV photons, and a previously proposed model based upon ohmic 
transport adequately describes the decay rate for accumulated 
charge in both bombarded and nonbombarded structures under ®Co 
y-ray irradiation for zero applied bias. The model does not adequate- 
ly describe the effect of applied bias during ionizing radiation of 
bombarded structures. Results suggest that ion-bombardment-pro- 
duced gradients in transport properties are too broad to be resolved 
in low-field experiments. If hot carrier a dominates, then 
neither the decay rate nor the applied bias effects will be strongly 
dependent upon trap densities within SisN,. 


COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 


37125 Composite properties for S-2 glass in a room-temperature- 
curable epoxy matrix. Clements, L.L. (Ames Research Center, 
Iowa); Moore, R.L. SAMPE Q.; 10: No. 2, 32-36(Jan 1979). 

Thermal and mechanical properties of several composites of 
S-2 glass fiber in a room-temperature-curable epoxy matrix were 
increased. The filament-wound composites ranged from 50 to 70 
vol% fiber. The composites had generally good to excellent me- 
chanical properties, particularly in view of the moderate cost of the 
material. However, the composites showed rapid increases in trans- 
verse thermal expansion above 50°C, and this property must be 


carefully considered if any use above that temperature is contemplat- 
ed. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 37125 


37126 (UCRL—82051) Effect of constituent properties on com- 
posite strength. Hahn, H.T. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 22 Dec 1978. Contract W-7405-ENG- 
48. 1lp. (CONF-790517—2). Dep. NTIS, PC A02/MF AO1. 

From 24. annual SAMPE symposium; San Francisco, CA, 
USA (8 May 1979). 

Several sets of data were examined concerning the effect of 
matrix properties on the strength of continuous and discontinuous 
fiber composites. The data are analyzed in terms of the — 
constituent stresses and the matrix ductility. The analysis co y 
predicts the experimental observation that the composite-to-matrix 
strength ratio in transverse tension and shear can be greater than 
unity and can increase with the constituent modulus ratio and the 
fiber content. This observation is contrary to the elastic prediction 
which is applicable only if the composite failure is triggered by the 
premature interfacial failure. The use of a strong and ductile matrix 
may improve the fiber efficiency. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 37125 


POLYMERS AND PLASTICS 


37127 Flame retardant synergism between molybdenum and halo- 
gen-containing compounds in unsaturated polyesters. Skinner, G.A.; 
Parker, L.E.; Marshall, P.J. oe Polytechnic, Kingston upon 
Thames, England). Fire Mater.; 1: No. 4, 154-159(1978). 

Oxygen index results for a series of unsaturated polyesters, 
containing molybdenum oxide and various halogenated compounds, 
have provided definite evidence for some form of flame retardant 
synergistic effect between molybdenum and halogen. With the halo- 
genated compounds used, the magnitude of the effect was greater in 
the presence of bromine but was dependent on the t of com- 
pound. When dibromoneopentyl glycol was used as The bromine 
source, the synergistic effect exhibited by molybdenum oxide was 
comparable to that shown by antimony oxide. Since molybdenum 
oxide also acts as a smoke suppressant, it could offer a useful 
alternative to antimony oxide particularly in the light of probable 
changes in standards and regulatory control regarding smoke emis- 
sion. 4 figures, 2 tables. 
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PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 36911 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 36229 


37128 (BDX—613-2145(Rev.)) F )) Evaluation of polyyhenytonitens, 
Hishaw, RJ. (Bendix Corp., Kansas City, MO (USA)) 1979. 
Contract EY-76-C-04-0613. 25p. Dep. NTIS, PC A\ Ata/ae AOl. 


Polyphen ae peer ne an 
ated for applications where its su; 
of ben The evaluation included 


physical texting, param perenne 


analysis, differential scanning calorimetry, and standard ASTM 
physical tests. Statistical studies were used to determine dimensional 
responses to conditional changes in molding. 


37129 (UCID—18092) Fiber composite materials systems. 
Chiao, T.T. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 30 Mar 1979. Contract W-7405-ENG-48. 12p. Dep. 
NTIS, PC A02/MF AO1. 
_ Seapeln, Sao Gamage gunmen ties sar 
tic properties, stren; thermal-physical properties, stress rup- 
ture, fatigue, creep, fracture resistance, fracture toughness, thermal 
expansion, fiber content and distribution, matrix effects, and compo- 
nent quality of composites are briefly described. (FS) 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 36036, 37128, 37129 


37130 Physicochemical properties of Kevlar 49 fiber. Penn, L. 
(Univ. of California, Livermore); Larsen, F. J. Appl. Polym. Sci.; 23: 
No. 1, ag Jan 1979). 

The high-strength, high-modulus Kevlar 49 fiber is widely 
used today because of its superior p The fundamental 
physicochemical nature of the fiber is discussed. It is an 
extended chain polymer, poly(p-phenylene terephthalamide), which 
is highly crystalline. Extensive analysis shows that the material 
composition is quite consistent from lot to lot and is low in impuri- 
ties. The fiber absorbs water reversibly; the extent of absorption is 
related to the ash content. The well-known interaction of the fiber 
with ultraviolet light is illustrated with spectra, and the thermal 
stability of the fiber is demonstrated with various thermal analysis 
techniques. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 37920 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 35888, 36037, 36041, 36042, 
36043, 36045, 36575 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 36044, 37138, 37645 


37131 (CALT—822-105) Structure of some refractory transition 
metal metalloid Williams, A.; Johnson, W.L. (California Inst. 


of Tech., Pasadena (USA). W.M. Keck Lab. of En oe 
als). Dec 1978. Contract EY-76-C-03-0822. 15p. en 
A02/MF A0Ol1. 

The radial distribution function of four refractory alloys of 
composition (W sRu s) sM 2 where M = some metalloid are 
presented, along with densities, atomic volumes of metalloids and 
coordination numbers. The results are discussed and some compari- 
sons made with some model calculations of dense random packings 
of hard spheres. 


PROPERTIES 


REFER ALSO TO CITATION(S) 36036, 36082, 37116, 37131, 
37723, 37729 


37132 (BDX—613-2185) Quantitative comparison of electronic 
component/solder joint stress relief in encapsulated assemblies. Cum- 
mings, D.A. (Bendix Corp., Kansas City, MO (USA)). 1979. Con- 


ERA VOL. 4, NO. 13 


tract EY-76-C-04-0613. 8p. (CONF-790506—4). Dep. NTIS, PC 
A02/MF AOl1. 

From 29. electronic components conference; Cherry Hill, NJ, 
USA (14 May 1979). 

A quantitative comparison was made of various stress relief 
bends with and without sleeving in three commonly used encapsu- 
lants. Silicone rubber and heat shrinkable polyolifin sleeving were 
used on right angle, full loop, and ae style lead bends. Small 
(from 254 ym to 762 wm diameter) and large (762 wm to 1.27 mm 
diameter) wires were used to simulate and large component 
leads. The component leads were pee pede: in microballoon-filled 
epoxy, 128 kg/m* urethane foam, and 320 kg/m* urethane foam. Ten 
test samples were fabricated in each confi 


ation; five were used 
for tensile loading, and five were used 


or compressive loading. 


37133 (EPRI-NP—957) Endochronic constitutive model for gen- 
eral hysteretic response of soils. Final report. Read, H.E.; Valanis, 
K.C. (Systems, Science and Software, San Diego, CA (USA)). Jan 
1979. 128p. Electric Power Research Inst., Palo Alto, CA 
A new endochronic theory o' of plasticity is presented which 
can accurately describe the mechanical response of hysteretic mate- 
rials to complex, three-dimensional deformation histories, including 
cyclic deformation. The theory is based on several new advance- 
ments in the endochronic framework, which broaden its predictive 
scope. Various features of the resulting model are illustrated, includ- 
ing its ability to describe (1) cyclic eke shear of dry sand and wet 
clay over many - cles of deformation, (2) response of a real soil 
(McCormick Ranch soil) to the standard laboratory soil tests, and (3) 
mse of McCormick Ranch soil to cyclic triaxial tests. It is 
believed that this is the first constitutive model that has demonstrat- 
ed the capability to realistically describe, for a given soil, both 
standard laboratory tests and cyclic response under ension- 
al loading conditions. The constitutive model presented here should 
allow more meanin, analyses to be made in many areas of soil 
response, particularly for ground motion and soil-structure interac- 
tion due to to poy seimsic disturbances. The proposed model also 
has wide application to other materials, such as metals, and could 
provide improved descriptions of the response of various metallic 
components under transient loads. 


37134 (HEDL-TME—78-87) Water evolution from heated con- 
crete. McCormack, J.D.; Postma, A.K.; Schur, J.A. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Feb 1979. Con- 

Y-76-C-14-2170. 69p. AT. 

Water is lost from concrete when it is heated to temperatures 
apreciably higher than 100°C. A review of prior studies showed that 
water migration occurs mainly as a result of pressure-driven flow of 
vapor and liquid. A theoretical model based on the permeable flow 
of fluids through heated concrete was developed. Important param- 
eters in the model are concrete permeability and the sorptive capac- 
ity of cement paste. Experiments were performed to obtain numeri- 
cal values for these parameters. Two engineering-scale water release 
tests were also performed to evaluate the validity of the computer- 
ized model (WATRE). These two tests involved the transient heat- 
ing of concrete slabs 0.30-m thick. Water released from both faces of 
the slabs was collected and the integrated mass of water evolved 
substantially agreed with the quantities predicted by the water 
release (WATRE) computer code. 


37135 (SAND—78-1859C) yaya transition performance 
of several nosetip materials as y ballistics-range testing. 
Reda, D.C. (Sandia Labs., Afbuquergu e, he (USA)). 1979. Con- 
tract EY-76-C-04-0789. 25p (CO; 90505—12). Dep. NTIS, PC 
A02/MF AOl1. 

From 25. ISA international instrumentation symposium; Ana- 
heim, CA, USA (7 May 1979). 

Portions of document are illegible. 

Requirements and techniques for conducting aerothermodyn- 
amic tests of reentry body nosetips/materials in hypersonic ballistics- 
range environments asa 22nd IIS), and associated data interpreta- 
tion/analyses methods using interactive graphics (ISA 24th IIS) 
have been outlined. Such testing, which centers on the utilization of 
electro-optical pyrometry for the measurement of nosetip surface 
temperature distributions, has provided both the aerothermodynam- 
ics and materials-development communities with valuable new capa- 
bilities. From an aerothermodynamics standpoint, experimental re- 
sults serve to test the validity of existing computer codes/correla- 
tions, as well as to expand the data base necessary for the generation 
of improved predictive techniques. From a materials-development 
standpoint, results serve to define —- between fabrication/ 
processing methods and associated material thermal response as well 
as to — for relative ranking of candidate materials under 
controlled reentry conditions. Following these multipurpose — 
tives, ballistic-range tests of preablated graphite and carbon/carbo 
composite nosetips have been conducted. Results are quenented 
herein which illustrate the —_———* transition performance of 
five nosetip materials from both mean and statistical (degree-of- 
asymmetry) viewpoints. 
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37136 Filtration of sodium-fire aerosols. Alexas, A.; Jordan, S.; 
Lindner, W. (Kernforsch trum, Karlsruhe, Germany). Nucl. 
Technol.; 42: No. 3, 320-323 1979). 

Different filter devices have been developed and tested with 
respect to their use in the off-gas system of liquid-metal fast breeder 
reactors to prevent the escape of sodium-fire aerosols that might be 
formed in case of an accident. The testing results have shown that 
the use of a multilayer sand bed filter is still the best method to filter 
limited amounts of sodium-fire aerosols over a long operating time. 
oe sa on the order of 99.98 and 98.8% were reached for 

ities of 500 and 1000 g/m?*, respectively. Unlimited 

pores a sodium-fire aerosols can be filtered by wet scrubbers 
with an efficiency of 70% per scrubber stage. Fiberglas filters 
— be used for the filtration of sodium-fire aerosols over a long 
seca J time because the filter material can be destroyed after 
onl ys of operating. 


37137 (UCRL-Trans—11462) Investigation of the elementary 
process in high-speed grinding of glass at up to 100 m/s. (Fraunhofer- 
Gesellschaft zur Foerderung der Angewandten Forschung e.V., 
Freiburg im Breisgau (Germany, F.R.). Inst. fuer Festkoerperme- 
chanik). Feb 1979. Translation of German report. 23p. Dep. NTIS, 
PC A02/MF AOl1. 

Portions of document are illegible. 

An evaluation is presented of the individual score tracks in 
high-speed grinding of up to 100 m/s. A determination of the 
destroyed zone as a function of the tool's penetration depth was 
made. (FS) 


37138 (UCRL-Trans—1566) Semiconducting properties of the 
monoclinic polyphosphide ZnP2. Zdanowicz, W.; Wojakowski, A. 
Feb 1979. Trandate from Khimicheskaia sviaz v ‘poluprovodnikakh 
i polumetallakh, Nauka Tekhnika, Minsk, pp 253-256 (1972). 6p. 
Dep. NTIS, PC A02/MF AO1. 

The semiconducting properties and the crystal structure of 
zinc phosphides were determined. (FS) 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 36793, 36796, 36798, 37268 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 37408 


37139 (SAND—78-0102) Radiation induced frequency and resis- 
tance changes in electrolyzed high purity quartz resonators. Young, 
T.J.; Koehler, D.R.; Adams, R.A. (Sandia Labs., Albuquerque, NM 
(USA)). Sep 1978. Contract EY-76-C-04-0789. 27p. Dep. NTIS, PC 
A03/MF AOl1. 

Radiation induced frequency and resistance changes in preci- 
sion 5 MHz AT-cut quartz resonators fabricated from electrolyzed, 
high purity quarts are described. A description is given of the 
radiation measurement methods, transient and steady-state data, and 
the results of thermal modeling. It is concluded that SARP optical 
and Premium-Q quartz may be pure enough as grown that (1) the 
usual frequency time dependent recovery characteristic of t/sup -1/ 
2/ is not observed; (2) without electrolysis, the impurity levels are 
nevertheless high enough to cause a significant decrease in Q for a 
short time following a pulse of ionizing radiation; (3) electrolysis can 
further reduce radiation response so that impurity effects are no 
longer significant; and (4) the transient radiation response in electro- 
lyzed quartz is primarily thermal in nature. 


CHEMISTRY 


37140 (DOE/ER—0024) Summaries of FY 1978 research in the 
chemical sciences. ent of Energy, Washington, DC (USA). 
— Bf Energy Research). Apr 1979. 193p. Dep. NTIS, PC A09/ 


Thue report provides on indexed compilation of individual 
research projects that make up the DOE Chemical Sciences basic 
energy research program. The DOE in-house projects and projects 
supported at university and other non-DOE laboratories are report- 
ed in separate sections. An analysis and summary of funding levels 
are given. The research covers areas such as coal chemistry, cataly- 
sis, Hz, combustion, solar photoconversion, fusion, atmospheric 
chemistry, and MHD. (DLC) 


37141 (LBL—8158) Numerical algorithms in chemistry: algebra- 
ic Moler, C.; Shavitt, I. (eds.). (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 9 Aug 1978. Contract W-7405- 
ENG-48. 167p. (CONF-780878—). Dep. NTIS, PC A08/MF AOl1. 
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From Workshop on numerical algroithms in chemistry, alge- 
bric methods; Berkeley, CA, USA (9 Aug 1978). 

The National Resource for Computation in Chemistry was 
established to make information on existing and developing compu- 
tational methodologies available to all segments of the chemistry 
community, to make state-of-the-art computation facilities accessible 
to the chemistry community, and to foster research and development 
of new computational methods for application to chemical problems. 
Attention was directed to algebraic methods because of their con- 
tinuing importance in chemical applications. This volume contains 
digests of the contributions to the workshop of August 9—11, 1978. 
Presentations were given on eigenvalue problems, linear systems of 
equations, and integral transformations. One of the papers in this 
volume was abstracted and indexed separately. (RWR) 


37142 Rate constants for the scavenging of radicals by iodine. 
Foldiak, G.; Schuler, R.H. (Notre Dame Univ., IN). J. Phys. Chem.; 
82: No. 25, 2756-2757(14 Dec 1978). 

Results of studies of the scavenging of radicals by iodine in 
the radiolysis of cyclopentane and cyclohexane using 10-ns pulses 
from a linear accelerator are presented. The buildup and decay of 
iodine atoms were examined via their absorption of 350nm. Results 
of the studies on both compounds indicated that the scavenging of 
the radicals was completely controlled by diffusion. Other thermo- 
dynamic quantities determined from the data are in good agreement 
with values reported elsewhere. The data suggest an upper limit of 5 
x 10°M~'s~! for most radical recombination reactions. (BLM) 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 35512, 35588, 35624, 35941, 38025 


37143 Peat of high-performance liquid chromatography in water 
analysis. S I. (Landesanstalt fuer Wasser _ Abfall des 
Landes Nordrhein-Westfalen, Duesseldorf (Germany, F.R.)). Gas- 
Wasserfach, Wasser - Abwasser; 119: No. 9, 452-455¢6ep 1978). (in 
German). 

High-performance-liquid-chromatography (HPLC) as a multi- 
purpose method is specially applicable for water analysis. A multi- 
tide of substances in waters cannot be analyzed by conventional 
methods and in these cases HPLC is the only disposable analytical 
method. Water extracts, often being of high complex composition, 
must be submitted to definite separation methods though before 
application of HPLC, when special substances must be analyzed. For 
the purpose a low pressure adsorption-column-system is used, fol- 
lowed by an additional purification on reversed-phase-columns, i.e. 
the same material which the HPLC-columns are equipped with. By 
this method, even high polluted water samples can be analyzed 
correctly. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 


37144 (UCRL—S50025-78-3, pp 10-14) Automatic analysis 
— analyzes geological samples for LLL NURE program. 30 Oct 
1 

In Electronics Engineering Department quarterly report No. 
3, 1978. 
We have developed a completely automated system to ana- 
lyze geological samples for the National Uranium Resource Evalua- 
tion (NURE) program. The NURE program was established by the 
Department of Energy (DOE) to identify regions of promising 
uranium presence in the United States. Electronics Engineering 
designed and built an identification coding scheme, a transport 
control system, and neutron and gamma-ray data acquisition equip- 
ment to analyze the NURE samples. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 35614, 35939, 37465, 37570, 37577 


37145 (EML—349, or PP 1.185-1.203) EML surface air 


— the quality of ysis, 1977, Toonkel, L.E.; Feely, nw. 1 
an ; 

In Environmental Measurements Laboratory environmental 
quarterly, September 1—December 1, 1978. 

In general the quality of the analyses in the Surface Air 
Sampling Program in 1977 was satisfactory. The accuracy averaged 
within 10% and the mean precision was within +-10% in almost all 
cases. Results of trace metal duplicate analyses performed by x-ray 
fluorescence on 1976 samples are included. Although most metals 
are near the limit of detection, iron and lead show very good 
replication. 
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37146 (EML—349, pp 1.205-1.209) Project airstream: analysis of 
— control gas samples. Leifer, R.; Larsen, R.; Toonkel, L. 1 Jan 
197 

In Environmental Measurements Laboratory environmental 
quarterly, September 1—December 1, 1978. 

During 1977, Washington State ae under contract to 
EML, received ten quality control gas samples for analysis of N2O, 
CChF, CChF2, CCl, and SFs. The average ratio of the concentra- 
tions measured by EML to that measured by WSU was 1.08 for 
N,O, 0.81 for CCHF, 0.55 for CCl, and 0.68 for SFe. The precision 
for split analyses was within 12% for the same four gases. The 
precision for CClF2 analyses was 10%. 


37147 age Re Slope of Gran’s plot: a useful function in 
the examination of precipitation, the water-soluble part of airborne 
particles, and lake water. Lee, Y.H.; Brosset, C. (Swedish Water and 
Air Pollution Research Lab., Stockholm). Jun 1978. 30p. Dep. NTIS 
(US Sales Only), PC A03/MF A0O1. 

In order to find out how much information that can be 
obtained from an acid-base titration by using the slope of Gran’s 
plot, the titration technique was refined and applied to samples of 

ipitation, leaching solutions of airborne particles, and lake water. 
The results indicate a possibility in certain cases of determining from 
an accurate measurement of the slope of the plot, the dissociation 
constant and concentration of the acids present. 


37148 (MLM—2604) Determination of chloride in titanium, ti- 
tanium hydride pyrotechnic material. Yates, W.G. (Mound Facility, 
Miamisburg, OH (USA)). 16 Apr 1979. Contract EY-76-C-04-0053. 
Tp. Dep. S, PC A02/MF AO. 

A method for the determination of chloride ion in titanium/ 
titanium hydride pyrotechnic material was developed. The analytical 
scheme encom dissolution of the titanium in 9N sulphuric acid, 
oxidation of the titanium to (IV) with excess sodium nitrate, and 
measurement of the chloride ion with a specific ion electrode and 
microprocessor for automatic data reduction. 


37149 (UCID— 18084) Analysis of 1,3,5-triamino-2,4,6-trinitro- 
benzene/, composites. Selig, W.; Crossman, G.L.; Schaffer, 
C.L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Mar 1979. Contract W-7405-ENG-48. 7p. Dep. NTIS, PC 
A02/MF AO1. 

A procedure for the assay of composites containing 1,3,5- 
triamino-2,4,6-trinitrobenzene (TATB) and phenoxy resin is present- 
ed. It is based on the extraction of the resin with tetrahydrofuran 
(THF). A correction is required for small amounts of impurities 
usually present in TATB which are coextracted by the solvent. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 35851, 35865, 37145, 37166, 
37458, 37461, 37462, 37463, 37465 


37150 (EML—349, pp 1.161-1.183) Analyses of quality control 
EML and contractor laboratori 


samples at 
1 Jan 1979. 

In Environmental Measurements Laboratory environmental 
quarterly, September 1—December 1, 1978. 

Sets of biological and fallout samples analyzed at EML and 
by contractor laboratories include quality control samples which are 
submitted as blinds. These checks consist of blanks, reference sam- 
ples analyzed repeatedly over a period of years, replicates or splits of 
unknowns, spikes, and duplicate samplings. This report summarizes 
quality control data for ashed bone, various ashed foods, tap water, 
and fallout samples analyzed for Sr-90, Cs-137, Pu-239,240, Am-241, 
and Ca during 1978. 


jf ean tie toa tea BA78:; an improved Bence-Albee analy- 

Tracor Northern S Chambers, W.F. (Sandia 
ty t= "Aabbagergue NM (USA)). Mar 1979. Contract EY-76-C-04- 
0789. 38p. Dep S, PC A03/MF AOI. 

BA78 is a program for the quantitative reduction of x-ray 
data collected from oxide samples. BA78 uses the Bence—Albee 
correction procedures and is coded in FLEXTRAN for use on 
Tracor Northern automated electron microprobes and scanning elec- 
tron a It can be used in a stand-alone mode or under 
XML or TASK78 control. Features include stoichiometry and statis- 
tical calculations, storage of results on tape or disk, recall of correc- 
tion matrices for up to 35 elements, and calculation of working- 
standard correction factors. 


37152 Solvent extraction method for determination of thorium in 
soft tissues. Singh,N.P.; Ibrahim, S.A.; Cohen, N.; Wrenn, M.E. 
(New York Univ., NY). Anal. Chem.; 51: No. 2, 207-210(Feb 1979). 

A simple, precise and accurate analytical technique has been 
developed for the determination of thorium isotopes in soft tissues. 
The method consists of preliminary nitric acid digestion of tissues 
after adding *°Th tracer, followed by a mixture of nitric and 


es during 1978. Hardy, E.P. 
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sulfuric acid with occasional addition of hydrogen peroxide; thorium 
is then coprecipitated with iron carrier by ammonium hydroxide. 
The precipitate is washed until free of sulfate ions, dissolved in 1:1 
HNO; and finally adjusted to 4 M HNOs. Thorium is extracted 
twice into 25% trilaurylamine (TLA) in xylene uilibrated 
with 4 M HNOs) and backwashed twice with 10 M HCl. The 
aqueous phase is evaporated to almost dryness, treated with H2SO, 
with frequent addition of a few drops of HNOs, and electrodeposited 
onto a platinum planchet prior to a spectrometry with a surface- 
barrier silicon detector. The final total recovery ranged from 24 to 
93% with a mean of 65% in 28 samples. Yield appeared to be 
independent of total iron when 10 to 100 mg Fe were added, and 
independent of total iron when 10 to 100 mg Fe were added, and 

t of the amount of added tracer. The natural “Th 
content of three different beef liver samples was 1.3, 1.4, and 3.0 
pCi/kg wet weight. 4 tables. 


37153 Superposition of spectral lines in X-ray fluorescence analy- 
sis (RFA). Schuon, H. (Siemens A.G., Karlsruhe (Germany, FR). 
Geschaeftsbereich Mess- und Prozesstechnik). G-I-T (Glas- Instrum.- 
Tech.) Fachz. Lab.; 22: No. 9, 750-755(Sep 1978). (In German). 

The superposition of lines in x-ray fluorescence anal- 
ysis, particularly the su ition of lines of the same order, of lines 
of different order, as well as the superposition through Compton 
lines and the escape peak are dealt with. Frequently used X-ray 
spectral lines of the same order which coincide with others or are in 
very close vicinity, as well as these lines of higher order are given in 
tables. 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 35835, 35852, 35939, 37144, 
37145, 37169, 37465 


37154 ay gn Direct determination of atom and radical 
concentrations in thermal reactions of hydrocarbons and other gases. 
Progress report, auet § 1, 1978 December 31, 1978. Skinner, G.B.; 
cusAy. C.C.; Wood, D.R. (Wright State Univ. ., Dayton, OH 
(USA)). Jan 1979. Contract EY-76-S-02-2944. 10p. Dep. NTIS, PC 
A02/MF AOl1. 

During 1978 the empirical calibrations were completed by 
shock-heating mixtures of hexamethyethane in argon at temperatures 
near 1000 K. These data, combined with the higher-temperature D2- 
N2O-Ar data and correlated using mathematical functions based on 
the line shapes, have led to dependable calibration curves for both H 
and D over a wide temperature range. H and D atom concentrations 
have been made for mixtures of H2-O2-Ar, D2-O2-Ar, CD4-Ar, CD,- 
O.-Ar, and CsHs-Ar, and absorption measurements made for O2-Ar 
mixtures. 


37155 (DP—1480) Determination of cadmium in solutions con- 
taining uranium, jum, and plutonium. Gray, L.W.; Overman, 
L.A.; Hodgens, H.F. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). Feb 1979. Contract EY-76-C-09- 
0001. 19p. Dep. NTIS, PC A02/MF AO1. 

An analytical method was developed for determining cadmi- 
um in solutions containing fissionable materials and high alpha 
activities. The solutions were first extracted with 30% tributyl 
phosphate in dodecane to separate the actinide elements from the 
cadmium. This extraction step removed interfering ions and reduced 
the alpha activity. The cadmium concentrations were determined by 
atomic absorption analysis. The method has been applied to solutions 
containing 20 to 30 g Cd/liter, about 10 g Pu/liter (38% ***Pu), 
about 15 g /U/liter (66% ***U) and about 0.05 g Np/liter with a 
standard deviation for cadmium of 2.65%. The fissionable materials 
were es reduced from about 25 g/liter to about 10~ 7 g/liter in 
the solutions analyzed, i.e., about 0.5 picogram of fissionable material 
was introduced to the atomic absorption flame. 2 figures, 6 tables. 


37156 (RHO-SA—76) Precision of flame emission measure- 
ments. Metcalf, S.G.; Braithwaite, K.G. (Atomics International Div., 
Richland, WA (USA). Rockwell Hanford rations). 5 Mar 1979. 
Contract EY-77-C-06<—1030. 29p. (CONF-790315—2). Dep. NTIS, 
PC A03/MF AOl. 

From 79. Pittsburgh conference on analytical chemistry and 
applied spectroscopy; Cleveland, OH, USA (5 Mar 1979). 

Slot and Meker burner performance in atomic flame emission 
measurements were evaluated and compared as a funcion of burner 
height, slit height, spectral bandpass, integration time, flame-gas 
ratio, and analyte concentration. The relative importance of these 
various instrumental parameters and the change of the flicker factors 
with instrumental were determined. the compromise 
optimization criterion was determined for each burner. (JSR) 


37157 Fiber optic for time-of-flight optical spectrom- 
etry. Whitten, W.B.; Ross, H.H. (Oak ws National Lab., TN). 
Anal. Chem.; 51: No. % 417-419(Mar 1979) 
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Transit time and pulse broadening within an 1100-m optical 
fiber have been studied with single photon time-correlation tech- 
niques at a number of wavelengths. The results confirm that a fiber 
optic waveguide can be used as the dispersing element in a time-of- 
flight optical spectrometer. 4 figures. 


37158 Field desorption mass spectrometry of complex anions 
containing rhenium and technetium. Wilson, B.W. (Massachusetts 
Inst. of Tech., Cambridge); Costello, C.E.; Carr, S.A.; Bieman, K.; 
5 as Davison, A.; Jones, A.G. Anal. Lett; 12: No. A3, 303- 
311(1979). 

Field desorption mass spectra of technetium and rhenium 
anionic coordinate complexes have been obtained. Ionization was 
principally by electron from the anion, cation or neutral anion-cation 
pair, or by cation attachment to the intact molecule. The spectra 
were generally simple and allowed confirmation of known or pro- 
posed coordinate complex structres. 


37159 Analysis of dust with combined X-ray photoelectron and 
atomic absorption spectroscopy. Knecht, J. (Marburg Univ. (Ger- 
many, F.R.). Fachbereich Chemie). Z. Anal. Chem.; 293: No. 1, 1- 
3(Nov 1978). (In German). 

With combined x-ray photoelectron spectroscopy (XPS) and 
atomic absorption spectroscopy (AAS) it is possible to carry out a 
qualitative and semi-quantitative analysis of dust. With the AAS 
analysis of only one element it is possible to determine the absolute 
quantity of all the elements which can be observed by signals in the 
photoelectron spectra. The position of the photoelectron signals 
depends on the chemical constitution of the analysed air particulates. 
The application of the method to the determination of sulfur and 
lead is described. 


37160 Method for the determination of total phenols in vehicle 
exhaust condensate by UV-spectroscopy. Kaschani, D.T.; Brauns, A 
(Deutsche BP sang und Petroleum A. G., Wedel (Germany, F. i 
Inst. fuer Forschung und Entwicklung). Z. Anal. Chem.; 292: No. 5 
413(Oct 1978). (In German). 


37161 Atomic absorption spectrometry with an electrothermal 
graphite braid atomizer. Montaser, A.; Mehrabzadeh, A.A. (Arya 
Mehr Univ. of Technology, Tehran, Iran). Anal. Chem.; 50: No. 12, 
1697-1699(Oct 1978). 

An electrically heated graphite braid filament type atomizer 
(GBA) is further evaluated for atomic absorption determinations of 
17 elements. A commercial atomizer workhead is modified to allow 
mounting the graphite braid below the optical path of the spectrom- 
eter. A Ho-Ne-entrained air flame may surround the atomizer. The 
effect of background absorbance corrections, and He2-Nez entrained 
air flame on the detection limits of several elements are exainined 
under optimized heating conditions. Detection limits in the range of 
10-*° to 10-*® g have been obtained for Al, As, Ba, Be, Bi, Cr, Cs, 
Hg, Li, Pd, Rb, Se, Sb, Sr, Ti, Te, and V. The GBA detection limits 
for 29 elements are compared to those obtained with a carbon rod 
and a furnace atomizer. 


37162 Speciation of organometallic compounds by Zeeman 
atomic absorption weary ed with liquid chromatography. Koizumi, 
H. (Hitachi Ltd., Ibaraki, Japan); Hadeishi, T.; McLaughlin, R. Anal. 
Chem.; 50: No. 12, 1700-1701(Oct 1978). 

A method for the determination of organometallic com- 
pounds in the ppB range includes separation of the desired species 
with a high pressure liquid chromatograph and determination of the 
trace element by Zeeman atomic absorption spectrometry. The 
analysis of a mixture of vitamin Bi2 and Co(NOs): is described as a 
demonstration of the method. Determination of many enzymes and 
coenzymes having a metal ion in their functional center and of many 
toxic metals in environmental samples are other fields for application 
of this method. (BLM) 


37163 Epidemiological experience with the Magos’ reagents in 
the determination of different forms of mercury in biological samples 
by flameless atomic absorption. Greenwood, M.R. (Univ. of Roches- 
ter, New York); Dhahir, P.; Clarkson, T.W.; Farant, J.P.; Chartrand, 
A.; Khayat, A. J. Anal. Toxicol.; 1: 265-269(Nov 1977). 

Total mercury was determined by the introduction of CdCl 
in the presence of SnCk to break the mercury to carbon bond with 
subsequent reduction of Hg** to Hg® which is determined by a 
flameless atomic absorption method. Inorganic mercury is deter- 
mined in the absence of CdCle, and the organic mercury is calculated 
by the difference between total and inorganic mercury. The prepara- 
tion of samples of whole blood, hair, urine, tissue, fish, and sediment 
samples is described in detail. Results obtained by this cold vapor 
atomic absorption method are shown to be in good agreement with 
results obtained for mercury content of samples analyzed by gas 
chromatography, proton microprobe, and x-ray fluorescence. 


CHEMISTRY 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 35788, 35856, 35860, 37162 


37164 (ANL—78-78) Separation of metal ions by anion exchange 
in mixtures of hydrochloric acid and hydrofluoric acid. Faris, J.P. 
(Argonne National Lab., IL (USA)). Dec 1978. Contract W-31-109- 
ENG-38. 67p. Dep. NTIS, PC A04/MF AO1. 

Distribution coefficients were determined for the adsorption 
of more than 40 elements on anion-exchange resins from mixtures of 
HCI (0.1 to 12M) and HF (0.1-8M). Two resins, Dowex 1 x 10, 200 
to 400 mesh and Dowex 1 x 4, 100 to 200 mesh, were used. 
Distribution coefficients were also determined for the adsorption of 
many elements on both resins from 0.1 to 12M HCl and 0.1 to 12M 
HF. Anion exchange in the presence of HF was found useful for 
separating impurities from various materials for their subsequent 
determination, and specific procedures used in our spectrochemical 
laboratory for this purpose are outlined. The veauee of of a literature 
search on the use of anion exchange in hydrofluoric acid and 
fluoride-containing media are presented in an extensive bibliography. 
404 references, 9 tables. 


37165 (CONF-790219—2) Rate in uranium extrac- 
tion by amines. Coleman, C.F.; McDowell, W.J. (Oak Ridge Nation- 
al Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 14p. Dep. 
NTIS, PC A02/MF AO1. 

From AIME annual meeting; New Orleans, LA, USA (18 
Feb 1979). 

Kinetics studies and other rate measurements are reviewed in 
the amine extraction of uranium and of some other related and 
associated metal ions. Equilibration is relatively fast in the uranium 
sulfate systems most important to uranium hydrometallurgy. Signifi- 
cantly slow equilibration has been encountered in some other sys- 
tems. Most of the recorded rate information, both qualitative and 
quantitative, has come from exploratory and process-development 
work, while some kinetics studies have been directed epecllictllly 
toward elucidation of extraction mechanisms. 71 references. 


37166 (COO—3011-10, pp 68-77) Determination of ***Am in 
poy Fe Tahtinen, P.; Hakanen, M.; Jaakkola, T.; Nikula, A. 
Aug ’ 

In Radiative foodchains in the subarctic envirionment. Prog- 
ress report, November 15, 1977—November 14, 1978. 

The purpose of this work was to develop a procedure to 

ate americium from other alpha active nuclides present in 

reindeer bone samples, especially **Th and its daughter nuclides. 
The ***Am-spectrum of a reindeer bone sample analyzed using the 
proposed method is given. The a-spectrum was measured one week 
after electrodeposition. The absence of the alpha peak of ?**Ra, the 
daughter nuclide of **Th, indicates that no **Th was electrodepo- 
sited onto the platinum disc. Four reindeer bone samples were 
analyzed for ***Am using the method developed. The ***Am/?? 
2Py activity ratio in reindeer bone was 0.9 :- 0.4. These results 
indicate that compared to plutonium, americium is accumulated in 
reindeer bone more heavily than in liver. All *** Am values presented 
are concentrations at the time of radioassay, and no correction has 
been made for the ingrowth of 7*1Am formed by the decay of **?Pu 
during stockpilling. However, all **‘Am determinations were made 
1 to 3 yrs after sample collection, and thus the corrections due to the 
ingrowth can be considered slight. About 60% of plutonium body 
burden is located in liver and 20% in skeleton. The activity ratio 
241 Am/*® Py in these animals was about 0.2 and 1.0 in liver and 
skeleton, respectively. This indicates that about 60% of the **Am 
body burden is located in skeleton and about 30% in liver. It can be 
roughly estimated that the whole-body activity of **'Am is thus 
about 40% of the *°° 7*°Pu body burden. (ERB) 


37167 (ORNL—5527) Adsorption on mixtures of ion exchangers. 
Triolo, R.; Lietzke, M.H. (Oak Ridge National Lab., TN (USA)). 1 
4 1979. Contract W-7405-ENG-26. 62p. Dep. NTIS, PC A04/MF 
AOl. 

A theoretical study has been made of adsorption on mixtures 
of ion exchangers. The effect of variables such as the concentration 
of the ion being adsorbed, the concentration of the supporting 
electrolyte, loading, the values of the capacities and equilibrium 
constants for the various exchange processes, and the fraction of 
each adsorber in the mixture on the observed distribution coefficient 
has been investigated. A computer program has been written to 
facilitate the calculation of distribution coefficients for the adsorp- 
tion of an ion on a given mixture of ion exchangers under a specified 
set of conditions. 


37168 (RFP—2903) Plutonium and neptunium recovery, separa- 
tion, and purification with organic ion exchange resins. Navratil, J.D.; 

Ryan, J.L. (Atomics International Div., Golden, CO (USA). Rocky 
Flats Plant; Battelle Pacific Northwest Labs., Richland, WA 
(USA)). 1 Apr 1979. Contract EY-76-C-04-3533. 21p. (CONF- 
790415—18). Dep. NTIS, PC A02/MF AO1. 





3848 ENERGY RESEARCH ABSTRACTS 


From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 

Amberlite, Duolite, Ionac A-581 and A-580, and Dowex 
resins were screened for use in plutonium and neptunium recovery 
and purification processes. The sorption and elution kinetics and 
column loading and elution characteristics were investigated. 


37169 Graphitized carbon in gas-liquid-solid chromatography and 
gas chromatography/mass spectrometric analysis of high boiling hy- 
drocarbon mixtures. Ciccioli, P.; Hayes, J.M.; Rinaldi, G.; Denson, 
K.B.; Meinschein, W.G. (Indiana Univ., Bloomington). Anal. Chem.; 
51: No. 3, 400-408(Mar 1979). 
Gas—liquid—solid ype er td (GLSC) employing a 
poly(phenyl er) (PPE 20) liquid p on graphitized vo Be 
lack (GCB) is applicable to the analyses of crude and distillates 
of sedimentary rocks. The elution of Cy, to Cy hydrocarbons which 
consist of n-alkanes, isoprenoid-t alkanes, steranes, olefins, and 
aromatic hydrocarbons can be led in a single GC run. A GLSC 
column in tandem with a mass spectrometer provides an excellent 
means for the identification of geochemically significant organic 
compounds in complex natural mixtures. 8 figures, 4 tables. 


37170 Use of HPLC in environmental analytics. Werner, W. 
(Waters G.m.b.H., Koenigstein im Taunus (Germany, F.R.)). G-J-T 
(Glas- Instrum.-Tech.) Fachz. Lab.; 22: No. 9, 785-788(Sep 1978). (In 
German). 

The use of high pressure liquid chromatography (HPLC) in 
environmental analytics is described. Water analysis with direct 
analysis, classical sample preparation, enrichment of impurities via 
primary columns and enrichment on the HPLC separating column 
are dealt with. 


INORGANIC AND PHYSICAL CHEMISTRY 
REFER ALSO TO CITATION(S) 37216 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 35974, 37194, 37222, 37223, 
37224, 37225, 37442 


37171 (ANL—77-21, pp 67-73) Negative ion energetics. Line- 
berger, W.C.; Engelking, P.C. (Univ. of Colorado, Boulder). 1977. 

From Conference on high temperature sciences related to 
+ a coal fired MHD systems; Argonne, IL, USA (4 Apr 
1 ‘ 


Measured values for electron affinities for hydrides, oxides, 
and carbonyls are tabulated and discussed to indicate that extrapola- 
tions from measured values are not quantitative and that reliable 
measurements are needed. The development of the photodetachment 
electron spectrometer which can be used for measuring electron 
affinities is briefly discussed. (JSR) 


37172 (ANL—77-21, pp 165-169) X-ray photoelectron spectra of 
La.O;, Cr2O; and LaCrO;. Howng, W.Y.; McCreary, J.R.; Thorn, 
R.J. (Argonne National Lab., IL). 1977. 

From Conference on high temperature sciences related to 
one coal fired MHD systems; Argonne, IL, USA (4 Apr 


The lanthanum chromite was prepared from powders of 
Cr2O3 and LazgO; which had been heated to approximately 600°C in 
air for 8 hours. An equal molar mixture of the powders was heated 
at 1500 to 1650°C for 4.5 hours in vacuum of the order fo 10° torr. 
The x-ray pattern of the annealed product displayed only lines 
corresponding to LaCrOs. The photoelectron spectra were recorded 
with an ESCA36 made by GCA/McPherson; MgKa x-radiation (hv 
= 1253.6 eV) was used. The obtained spectra were corrected for the 
MgkKa satellites and were 11-point smoothed. The measured orbital 
energies were corrected for the electrical charging (Q) of the sam- 
ples through the use of the measured energy for the C(1s) orbital 
ae of the carbon containment which is always present on the 
samples. 


37173 (ANL—77-21, pp 190-195) Coal slag properties related to 
i Capps, W. (National Bureau of Standards, Washington, DC). 
1977. 

From Conference on high temperature sciences related to 
on coal fired MHD systems; Argonne, IL, USA (4 Apr 
1 b 


The role of slags will profoundly affect the design and 
operation of coal-fired open cycle MHD systems. Selection of elec- 
trode and insulating materials, operating temperatures, and selection 
of a seed recovery system all depend on understanding the reaction 
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rates between and seed, and wall, solubility of seed in slag, 
and such properties as diffusivity, electrical conductivity, 
vaporation rates and phase relationships in complex silicate systems. 
Because of the large variation in the enone of slags from 
different coals, it is not feasible to measure all properties of all coal 
entering a combustor. Therefore, means of predicting these proper- 
ties from known compositions is the logical goal of these studies. 
This has been the roach of much of the work done on the 
characterization of a slags. Studies made on the viscosity, liquidus 
temperature, thermal diffusivity, electrical conductivity, vaporiza- 
tion, and seed-slag interaction are briefly reviewed. 


37174 (ANL—77-21, pp 196-201) Electrical conductivity of 
molten coal potassium seed relating to open-cycle. Bates, J.L. 


slag/| 
(Battelle, Pacific Northwest Labs., Richland, WA). 1977. 
From Conference on high temperature sciences related to 
— coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


Electrically, the liquid and solid slag layers can: (1) impede 
the current flow the plasma to the electrodes; (2) create leakage 
currents in the walls of the channel; (3) act as a current diffuser or 
concentrator; (4) be an emission source or collector of electrons or 
ions; and (5) if an ionic conductor, create polarization fields. These 
effects will be strongly influenced by the magnitude and type of 
electrical conduction of the slag layer. It is therefore important that 
this property be determined and the factors which affect it be 
understood. The purpose of this presentation is to discuss some of 
the variables which influence the electrical conductivity of molten 
and solid coal slags/seed. The electrical data used as examples, 
represent a variety of slag compositions measured in air at 1000 Hz. 
However, data at other frequencies and in other atmospheres are 
also considered. 


37175 (ANL—77-21, 
Oo substances. 


K. 

ards, Washington, DC). 1977. 
From Conference on high temperature sciences related to 

acres coal fired MHD systems; Argonne, IL, USA (4 Apr 

1977). 


220-226) Some vapor pressure data on 
ite, E.R. (National Bureau of Stand- 


Open cycle MHD requires that an easily ionized element or 
“seed” be added to obtain an electron density sufficiently high that 
the combustion products can serve as a working fluid. A suitable 
element based on ionization potential and cost is potassium. The 
choice of materials to supply the K will be K2SO, and/or K2COs. 
The vaporization behavior of K2COs and K2SQ,. The major portion 
of the recovered seed is expected to be K2COs over that required to 
adequately remove the SO. produced by coal combustion is desir- 
able for environmental reasons. Too much of an excess of K2COs is 
undesirable because of its greater tendency to react with slag or 
ceramic materials. This paper will briefly review the thermodynam- 
ics involved in the vaporization of K2COs and K2SO, and present 
the results of recent measurements made at NBS on K2O containing 
solutions and compounds. 


37176 (CONF-780883—1) Determination of orbitals for use in 

interaction calculations. Dunning, T.H. Jr.; Davidson, 
E.R.; Ruedenberg, K.; Hinze, J. (Argonne National Lab., IL (USA); 
Washington Univ., Seattle (USA). Dept. of Chemistry; Iowa State 
Univ. of Science and Technology, Ames (USA). Dept. of Chemis- 
try; Bielefeld Univ. (Germany, F.R.). Fakultaet fuer Chemie). 1978. 
Contract W-31-109-ENG-38. 46p. Dep. NTIS, PC A03/MF AOl1. 

From Workshop on study of post Hartree-Fock: configura- 
tion interaction; Berkeley, CA, USA (14 Aug 1978). 

For a full configuration interaction (CI) calculation the 
choice of orbitals is completely irrelevant, i.e., the calculated wave- 
function is unaffected by an arbitrary unitary transformation of the 
orbitals; it depends only on the space spanned by the original basis 
set. For most chemical systems it is not possible to realistically carry 
out a full CI calculation, so that specification of the orbital set is 
important. Even for less-than-full CI calculations, it can be shown, 
however, that for certain types of calculations the wavefunction is 
unaffected by restricted transformations among the orbital set. For 
example, for CI calculations based on a single configuration plus a 
complete set of excitations of a given type (single, double, etc.), the 
calculated wavefunction is independent of transformations among 
the set of occupied orbitals and among the set of virtual orbitals. The 
wavefunction does, however, depend on transformations which mix 
the occupied and virtual orbitals. 


37177 (COO—2671-10) Fundamental studies of metal fluorina- 
tion reactions. Fourth annual progress report. Rapp, R.A. (Ohio State 
Univ., Columbus (USA). Dept. of Metallurgical Engineering). Jan 
ng Contract EY-76-S-02-2671. 90p. Dep. NTIS, PC A05/MF 


In order to investigate the effects of oxygen on the electrical 
characteristics of the bulk and the electrode/electrolyte interface of 
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CaF, electrochemical cells separately, the equivalent electrical cir- 
cuits for the following cells were determined, and the geometric 
capacitances, the double-layer capacitances, the bulk conductivities 
and the interface conductivities were examined: Ni + NiF2/CaF2/ 
Ni + NiF2, Ni + NiO/CaF2/Ni + NiO, and Cu + Cu2O/CaF2/Cu 
+ CwO. After understanding the behavior of oxygen at the elec- 
trode/electrolyte interface and in the bulk of a CaF. electrochemical 
cell, a theory was developed to rationalize the emf values of the Ni 
+ NiO/CaF2/Cu + Cw0 cell. 


37178 (FE—2496-32) Kinetics of reactions of cyanide and re- 
duced sulfur species to form thiocyanate. Luthy, R.G.; Bruce, S.G. Jr. 
(Carnegie-Mellon Univ., Pittsburgh, PA (USA). Dept. of Civil Engi- 
pram 4 Aug 1978. Contract EX-76-S-01-2496. 36p. Dep. NTIS, PC 
A03/MF AOl. 

Interactions of cyanide and reduced sulfur species in aqueous 
solution can produce thiocyanate. Kinetics of reaction of cyanide 
and polysulfide, and cyanide and thiosulfate were investigated. Ini- 
tial rate kinetic data for reaction of cyanide and polysulfide showed 
the reaction is mixed order and that the order decreases from 1.91 to 
1.18 as pH increases from 8.2 to 12; this was largely accounted for by 
a decrease in reaction order with respect to cyanide as pH increases 
above the pK/sub a/ for hydrogen cyanide. Catalysis and inhibition 
studies showed that high concentrations of ammonia were inhibitory 
and that coal char fines were catalytic. The rate of reaction of 
cyanide and polysulfide is approximately three or more orders of 
magnitude faster than reaction of cyanide and thiosulfate depending 
on pH value. A neutral or slightly alkaline solution containing on the 
order 10~* M or more total sulfide can form polysulfide on exposure 
to oxygen, and in the presence of cyanide there should be reaction to 
yield thiocyanate. 7 figures, 3 tables. 


37179 (LBL—7939) Computational methodology in crystallogra- 
phy: evaluation and extension. Report of a workshop at Asilomar June 
19—22, 1978. Templeton, D.; Johnson, C. (eds.). (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 1978. Contract W-7405- 
ENG-48. 98p. Dep. NTIS, PC A05/MF AO1. 

The workshop tended to concentrate on joint activities where 
NRCC might facilitate cooperation among groups of people. This 
report gives lesser attention to the category of individual proposals 
for work to be assisted by NRCC. Recomendations are presented by 


the panels on systems, phasing, numerical refinement, graphics, and 
information retrieval. Abstracts of individual papers presented at the 
workshop are included in the report. (DLC) 


37180 (NUREG/CR—0528) Kinetics of chlorine—ammonia re- 
actions in seawater. Annual report, June 1, 1977—May 31, 1978. 
Johnson, J.D.; Inman, G.W. Jr. (North Carolina Univ., Chapel Hill 
(USA). Dept. of Environmental Sciences and Engineering). Nov 
1978. 77p. Dep. NTIS, PC AOS/MF AO1. 

By employing stopped-flow techniques, rate constants were 
determined for the reactions of hypochlorous acid with bromide and 
ammonia in solutions at different pH’s and salinities. Values for the 
specific rate constants at 25°C are 3.8 x 10° and 3.1 x 10° liters/mole- 
8, respectively for the following reactions HOC1 + Br~ + HOBr + 
Cl~ and HOC! + NH; — NH2C1 + HO. Speciation experiments 
were done with full strength chlorinated seawater enriched with 
ammonia. The resultant solutions were analyzed by uv spectroscopy, 
amperometric titration, and a membrane electrode. At low ammonia 
nitrogen and high initial chlorine concentrations, hypobromous acid 
and tribromamine formed. As the ratio of Cle to N was decreased, 
some dibromamine was observed and at ratios less than 1:1, monoch- 
loramine formed and eventually predominated. Preliminary experi- 
ments were also done to determine a rate constant for the oxidation 
of bromide by monochloramine. Results showed that even in full 
strength seawater the reaction was quite slow ;half life ~ 28 hours 
for [NH2C1]° < 5.0 mg/1 as Clz). The reaction was found to be pH 
dependent and yielded an unidentified product with a uv absorbance 
peak near 220 nm. 22 figures. 


37181 (UCRL-Trans—11474) Construction of the equation of 
state for chemical compounds. Kalitkin, N.N.; Kuzmina, L.V.; Shar- 
ipdzhanov, I.I. (AN SSSR, Moscow. Inst. Prikladnoj Matematiki). 
Mar 1979. Translation of Postroenie ruavneniya sostoyaniya khimi- 
cheskikh soedinenii, Institute of Applied Mathematics, Academy of 
Science, Preprint No. 43, pp 1-64 (1976). 68p. Dep. NTIS, PC A04/ 
MF AOl1. 

A method is presented for construction of interpolation equa- 
tions, describing the thermodynamic functions of matter over a very 
broad range of temperatures (from room temperature to some mil- 
lions of degrees) and densities (from gas to a supercompressed state). 
The equations are constructed using calculations based on various 
models of the atom produced in this work, and a large body of 
experimental data. As an example, the equation of state of H2O and 
NaCl is found; the mean-square error of the equation is approximate- 
ly 5%. 44 references, 9 figures, 6 tables. 
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37182 Rate constants for the reactions of atomic chlorine with 
Group 4 and Group 5 hydrides. Schlyer, D.J. (Brookhaven National 
Lab., Upton, NY); Wolf, A.P.; Gaspar, P.P. J. Phys. Chem.; 82: No. 
25, 2633-2637(14 Dec 1978). 

The rate constants for the reaction of atomic chlorine with 
silane, germane, arsine, and phosphine have been determined using 
the technique of discharge flow resonance fluorescence. The values 
are compared to the rate constants for the reactions of methane and 
ethane with chlorine atoms. 


37183 Calculation of activities in the system KO s—AlO; s— 
SiO2. Eliezer, I.; Eliezer, N.; Howald, R.A.; Verwolf, M.C. (Mon- 
tana State Univ., Bozeman). J. Phys. Chem.; 82: No. 25, 2688-2693(14 
Dec 1978). 

The vapor pressure of potassium has been measured as a 
function of temperature in the AlO; 5~ and SiO.” rich regions of the 
KO» s—AIO; s—SiO2z system. Combining this data with the known 
solubility relations in the system and mathematical analyses of activi- 
ties in the binary subsystems leads to calculated activities for all 
three species as a function of temperature and composition for 
liquids in the system KOo s—AIO; s—SiO2z. These calculations 
provide refinements in the phase diagram and in the thermodynamic 
properties of K2Sis,09, KA1Oz, sanidine, leucite, and KAISiO,. 


37184 Stability of colloidal gold and determination of the Ha- 
maker constant. Demirci, S. (Middle East Technical Univ., Ankara, 
Turkey); Enuestuen, B.V.; Turkevich, J. J. Phys. Chem.; 82: No. 25, 
2710-2711(14 Dec 1978). 

Previous computation of stability factors of colloidal gold 
from coagulation data was found to be in systematic error due to an 
underestimation of the particle concentration by electron micros- 
copy. A new experimental technique was developed for determina- 
tion of this concentration. Stability factors were recalculated from 
the previous data using the correct concentration. While most of the 
previously reported conclusions remain unchanged, the absolute rate 
of fast coagulation is found to agree with that predicted by the 
theory. A value of the Hamaker constant was determined from the 
corrected data. 


37185 Recent neutron diffraction studies of metal—hydrogen— 
metal bonds, Petersen, J.L. (West Virginia Univ., Morgantown); 
Dahl, L.F.; Williams, J.M. Adv. Chem. Ser.; No. 167, 11-25(1978). 

Single-crystal neutron diffraction studies were performed for 
Moz»(eta’-CsHs)o(CO)s(u2-H)(e-P(CHs)2) and the [Et.N]* and 
[(PhsP)2N]* salts of the [Cre(CO):o(ue-H)]}> monoanion to obtain 
detailed structural information on the M—H—M bond. Results for 
the molybdenum complex provided the first evidence that a bridging 
hydrogen atom can be located symmetrically within a bent M—H— 
M bond even without crystallographically imposed symmetry. Neu- 
tron diffraction studies of the [Et,.N]* salt surprisingly show that the 
bridging hydrogen atom is disordered between two symmetry-relat- 
ed sites and displaced ca. 0.3 A from the crystallographic center of 
symmetry; the Cr-—H—Cr bond angle is 158.9(6)°. The large, aniso- 
tropic thermal ellipsoid found for the bridging hydrogen atom in the 
[(PhsP),N]* salt prevented an unambiguous interpretation of the 
Cr—H—Cr geometry at room temperature. 


37186 Solid electrolyte with predominating ion conduction at 
higher temperatures. Fischer, W.A.; Janke, D. (to Max- Plaach-tnatt 
tut fuer Eisenforschung G.m.b.H., Duesseldorf (Germany, F.R.); 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,600, 103/B/. 21 Apr 1977. 3p. (In German). 

The invention concerns a solid electrolyte on a zirconium 
oxides and calcium oxide basis with predominating ion conduction at 
higher temperatures, to be used in galvanic cells to determine the 
oxygen partial pressure of gases and the oxygen activity of metal 
melts. A solid electrolyte is claimed of the compound CaOsub(x) x 
ZrO. with 0.85 <= x <= 1.10. The CaO component may be 
wholly or partly replaced by MgO and/or Y20s. 


37187 (BNL-tr—668) Prediction of rare-earth metal compounds 
by means of computers. Savitskii, E.M.; Gribulya, V.B. (AN SSSR, 
Moscow. Inst. Metallur, ,™ ‘ia Translation of MIB—3748. 16p. 
Dep. NTIS, PC A02/M 

Predictions are aie = the AsB, AoB, and AB types of 
binary compounds with rare-earth metals. The data on the electronic 
structure of the atoms of chemical elements were used to program 
the computer. The results of the study are presented and conclusions 
are drawn concerning future development and practical application 
of this technique in predicting alloys, compounds, and other materi- 
als with optimum properties. Problems arising in this connection are 
discussed. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 37188 
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ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


37188 (MLM—2590) Mound toy activities in chemical and 
physical research: July—December 1978. (Mound Facility, Miamis- 
burg, OH (USA)). 20 yl — Contract EY-76-C-04-0053. 66p. 
Dep. NTIS, PC A04/MF 

Progress is 2 ty in oe 
try (Pu repro 2portionation, Pa end and 
concentrate, **U recov ), separation 
(thermal diffusion factors for noble gas mixtures, behavior of liquid- 
phase thermal diffusion columns for isotope separation, Ca isotope 
separation, total scattering cross sections for Ne—Ar, diffusion coef- 
ficients for Kr—noble systems), and metal hydride research 
(isotope effects for diffusion in V2H and V2T, H tunneling in Gro 
VB metals, electronic theory of metal hydride clusters). (LO 


37189 Laser isotope separation by multiple photon absorption. 
Robinson, C.P.; Rockwood, S.D.; Jenson, R.J.; Lyman, J.L.; Al- 
oe. oP. (to Energy Research and Development Administration, 
wie oe D.C. (USA)). Australian Patent 76/131.59/A/. 20 Apr 

2p 

Multiple photon absorption from an intense beam of infrared 
laser light may be used to induce selective chemical reactions in 
molecular species which result in iso separation or enrichment. 
The molecular species must leave a s t ieat density of vibrational 
states in its vibrational manifold that, in the presence of sufficiently 
intense infrared laser light tuned to selectively excite only those 
molecules containing a particular isotope, multiple photon — 
tion can occur. By this technique, for example, intense CO, laser 
light ry? be used to highly enrich *S in natural SF. and “B in 

Cls. 


separation chemis- 


natural B 
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CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 35974, 37154, 37207, 37208, 37209 


37190 (ANL—77-21, pp $ 53) Thermodynamic properties of gas 
molecular ions. Wu, R.L.C.; Lifshitz, C.; Tiernan, TO. 


phase 
(Wright State Univ., Dayton, OH). 1977. 

From Conference on high temperature sciences related to 
wn coal fired MHD systems; Argonne, IL, USA (4 Apr 


Thermochemical Prop ies of phase molecular negative 
ions have been determined tional energy thresholds for 
endoergic reactions in which ‘oan ions are involved. Excitation 
functions for these reactions were obtained using a tandem mass 
spectrometer. Three types of reactions have been studied--charge 
transfer, particle transfer and collision-induced dissociation. Previ- 
ously reported experiments have shown that reliable values of mo- 
lecular electron affinities, bond dissociation energies and ionic heats 
of formation may be obtained from such measurements. New data 
relating to COs” and Os” are presented, and results obtained for 
several other ions of interest are reviewed. 


37191 (COO—4731-1) Second symposium on macrocyclic com- 
pounds, Izatt, R.M.; Christensen, J.J. (Bri; Young Univ., Provo, 
UT (USA)). 1978. Contract ER-78 -4731. 49p. (CONF- 
780884—(absts)). Dep. NTIS, PC A03/MF AOI. 

From 2. symposium on macrocyclic compounds; Provo, UT, 
USA (14 Aug 1978). 

Forty papers were presented at the sumposium under five 
session headings: inorganic reactions, industrial applications, biologi- 
cal and biochemistry, organic synthesis and reactions, and ameter 
namics and kinetics. Abstracts of these papers are included in this 
document. (DLC) 


37192 (Is-T—853) Elimination reaction of 2- 
hydroxyalkyloobaloximes in acidic solution. Wang, D.M.L. (Ames 
Lab., IA (USA)). Jan 1979. Contract W-7405-ENG-82. 74p. Dep. 
NTIS, PC A04/MF AO1. 

Thesis. 

Research is reported on the establishment of a rate law and 
mechanism for the B-OH- alkylcobaloxime decomposition reaction in 
acid media. The compounds used in the study are B-OH-Et(Co)py 
=, H20), B-OH-i-Pr(Co)py (or H2O), B-OH-n-Pr(Co)py (or He ,, 

and B-OH-n-PrCo(DBF2)py. These cobaloximes were used as 
model compounds for the cobalamins, the vitamin B group. 


37193 (UR—3490-1595) Visualization of drug-nucleic acid inter- 
actions at atomic resolution. VI. Structure of two drug/ 


dinucleoside 
ellipticine: oe oy ll 
phenanthrolinium: 5-io- 


stalline complexes, 
5’)guanosine and 3,5, 6,-ttramethy\-r-methy 
docytidylyl(3'-5’)guanosine. Jain, S.C.; Bhandary, K.K.; Sobell, H.M. 


ERA VOL. 4, NO. 13 


hester Univ., NY (USA)). 1979. Contract EY-76-C-02-3490. 
. Dep. NTIS, PC A03/MF AO1. 

Ellipticine and 3,5,6,8-tetramethyl-N-methyl phenanthrolin- 
ium (TMP) form complexes with the dinucleoside monophosphate, 
Siodocytidylyi(3-5)guanosin (iodoCpG). These crystals are iso- 
morphous: ellipticine-iodoCpG crystals are monoclinic, space — 
P2,, with a = 13.88 A, b= 19.11 A, c = 21.42 A, B = 105.4; 
iodoCpG crystals are monoclinic, space group P2:, with a = 13.99 
A, b = 19.12 A, c = 21.31 A, B = 104.9. Both structures have been 
solved to atomic resolution by Patterson and Fourier methods, and 
refined by full matrix least squares. The asymmetric unit in the 
ellipticine-iodoCpG structure contains two ellipticine molecules, two 
iodoCpG molecules, 16 water molecules and 2 methanol molecules, 
a total of 140 atoms, whereas, in the tetramethyl-N-methyl phenanth- 
rolinium-iodoCpG complex, the asymmetric unit contains two TMP 
molecules, two iodoCpG molecules, 17 water molecules and 2 
methanol molecules, a total of 141 atoms. In both structures, the two 
iodoCpG molecules are hydrogen bonded together by guanine- 

ine Watson—Crick base-pairing. Adjacent base-pairs within 
this paired iodoCpG structure are separated by about 6.7 A; this 
—— results from intercalative binding by one ellipticine (of 
P) molecule and stacking by the other ellipticine (or TMP) 
molecule above or below the pairs. Base-pairs within the paired 
nucleotide units are related by a twist of 10 to 12°. The stereoche- 
observed in these model drug-nucleic acid intercalative com- 
plexes is almost identical to that observed in the ethidium-iodoUpA 
and iodoCpG complexesdetermined previously. This stereoche- 
mistry is also very similar to that observed in the 9-amino-acridine- 
iodoCpG and acridine orange-iodoCpG complexes. 


37194 ee, 0.0? * jocta-1,3,5,7-te- 
traene)-eta®-cyclopentadienylcobalt. A possible intermediate in the 
remarkable gas phase rearrangement of 1,2-diethynyl-eta‘-cyclobuta- 
diene-eta‘-cyclopentadienylcobalt. Fritch, J.R.; Vollhardt, K.P.C. 
niv. of California, Berkeley). Prepr., Div. Pet. Chem., Am. Chem. 
; 24: No. 1, 194-198(Feb 1979). (CONF-790415—P1). 
ost From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
). 

It is reported that cobalt-complexed diethynylcyclobutadienes 
undergo a remarkable thermal rearrangement, the topological fea- 
tures of which cba the intermediate formation of a cobalt- 
complexed biscycl ~~ moiety or its structural and elec- 
tronic counterpart. ( 


37195 Synthesis of A alkynes. Nelson, D.J. (Argonne Nation- 
al Lab., IL). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 24: No. 1, 240- 
242(Feb 1979). (CONF-790415—P1). 

979) From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 

Research on the synthesis of aryl alkynes is briefly summa- 

rized. The synthesis of 4,4’-dimethoxytolan by the copper-catalyzed 
oxidation of the dihydrazone of anisil is reported. (JSR) 


37196 Cobalt way to dl-Estrone, a highly regiospecific functiona- 
lization of trimethylsilyl)estratrien-17-one. Funk, R.L.; Voll- 
hardt, K.P.C. (Univ. of California, Berkeley). J. Am. Chem. Soc.; 
101: No. 1, 215-218(3 Jan 1979). 

Most efficient synthetic route to dl-estrone appears to be 
based on the  cobalt-mediated cooligomerization of 
bis(trimethyl)acetylene with 1,5-hexadiyne which provides the one- 
step construction of rings ABC of the steroid nucleus with essential- 
ly complete chemo-, regio-, and stereospecificity. Treatment of the 
resultant bis silyl derivative with trifluoroacetic acid at -30°C and 
monitoring the reaction by NMR produced 90% yield of 3- 
(CHs)strimethylsilylestra-1,3,5(10) trien-17-one. Oxidative aryl-sili- 
con cleavage occurs almost quantitatively on exposure to lead (tri- 
fluoroacetate) to provide dl-estrone. This route constitutes the shor- 
test racemic estrone synthesis known to date starting from a mono- 
cyclic or acyclic precursor. 


37197 Solubilization by nonionic surfactants in the HLB-tem- 
perature range. poy S. (Univ. of Missouri, Rolla); Buraczewska, 
L; Ravey, J.C. 901-911 of Micellization, solubilization, and mi- 

croemulsions fal, K.L. (ed.). New York, NY; Plenum Publishing 
Corp. (1977). 


From International symposium on micellization, solubiliza- 
tion, and microemulsions; Albany, NY, USA (8 Aug 1976). 

A general pattern is presented of the solubilization of hydro- 
carbons in nonionic surfactants and water in HLB-temperature 
range. The separation of a third phase, the surfactant phase, with 

temperatures gives a rational explanation to the ultra-low 
interfacial tensions between the water and the hydrocarbon solu- 
tions, which has been observed in these systems. Light scattering 
determinations gave evidence of a new kind of micellar aggregation 
in the liquid emulsifiers with added water. In contrast to the regular 
inverse micelles these aggregations show marked anisotropic proper- 
ties. 
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ELECTROCHEMISTRY 
REFER ALSO TO CITATION(S) 37177 


37198 (ANL—77-21, pp 185-189) Thermodynamic properties of 
slags. Gaskell, D.R. (Univ. of Pennsylvania, Philadelphia). 1977. 


From Conference on high temperature sciences related to 
anes coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


The modern polymerization models of liquid silicates consider 
that basic silicate melts contain linear or branching chain polysilicate 
ions, the most probably distributions of which are calculated by the 
application of the principles of polymer theory. Theoretical and 
experimental values of the free energies formation of silicate melts 
and free energy of mixing with other oxides are shown graphically. 
Most data obey the assumptions of random mixing. These data 
cannot be extrapolated to aluminates and their system as Al,Os 
appears to be amphoteric. (JSR)None 


37199 Solubility products of metal sulfides in molten salts: mea- 
surements and calculations for iron sulfide (FeS) in the LiCl-KCI 
eutectic composition. Saboungi, M.; Marr, J.J.; Blander, M. (Argonne 
Natl Lab, Ill). J. Electrochem. Soc.; 125: No. 10, 1567-1573(Oct 1978). 
An electrochemical titration technique is used to determine 
the solubillities of Li$sub 2$S and the solubility products of FeS in 
the molten LiCl-KCl eutectic composition in the temperature range 
from 673°K t to 773°K. The solubility products of FeS are, on an 
ion fraction basis, K$sub SP$=0.44*10$sup -12$, 2.3*10$sup -12$, 
and 1.3*10$sup -11§$ at 673° 723° and 773°K, respectively. These 
values are in good agreement with values calculated a priori from an 
exact thermodynamic cycle; at 723°K, the authors obtain a value of - 
38.36 kcal mole$sup -1$ (or -160.50 kJ mole$sup -1$) for RT In 
K$sub SP$, as compared with an experimentally derived value of - 
38.50 kcal mole$sup -1$ (or -161.11 kJ mole$sup -1$). During the 
operation of the cells at relatively high sulfide compositions, the 
complex phases Li$sub 2$FeS$sub 2$ and LiK$sub 6$Fe$sub 
248SSsub 26$Cl are formed, as established by x-ray and metallogra- 
hic analyses. A discussion of their chemical stability in the electro- 
Iyte in the temperature range of this study is presented. This work is 
pertinent to electric batteries. 


37200 Electrolytic method for the production of lithium using a 
lithium—amalgam electrode. Cooper, J.F.; Krikorian, O.H.; Homsy, 
R.V. (to Dept. of Energy). US Patent Application 891,355. 29 Mar 
1978. 8p. 

A method is described for recovering lithium from its molten 
amalgam by electrolysis of the amalgam in an electrolytic cell 
containing as a molten electrolyte a fused salt consisting essentially 
of a mixture of two or more alkali metal halides, preferably alkali 
metal halides selected from lithium iodide, lithium chloride, potas- 
sium iodide, and potassium chloride. A particularly suitable molten 
electrolyte is a fused salt consisting essentially of a mixture of at least 
three components obtained by modifying eutectic mixture of Lil— 
KI by the addition of a minor amount of one or more alkali metal 
halides. The lithium-amalgam fused-salt cell may be used in an 
electrolytic system for recovering lithium from an aqueous solution 
of a lithium —r wherein electrolysis of the aqueous solution 
in an aqueous cell in the presence of a mercury cathode produces a 
lithium amalgam. The present method is particularly useful for the 

 enca of lithium from the aqueous reaction products of a 
lithium—water—air battery. 1 figure. 


37201 Electrochemical cell. Kreysa, G. (to DECHEMA Deut- 
sche Gesellschaft fuer Chemisches Apparatewesen e.V., Frankfurt 
am Main (Germany, F.R.); Deutsches Patentamt, Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,622,497/A/. 1 Dec 1977. 16p. 
(In German). 

The invention concerns an electrochemical cell which can be 
used to electrolytically precipitate heavy metals out of diluted solu- 
tions. The constructions which assist to optimize the enrichment 
rates are claimed. Calculation examples illustrate the technical prog- 
ress. 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 36064 


37202 (COO—2026-38) Studies in chemical reactivity. Progress 
report, January 1, 1978—December 31, 1978, Carr, R.W. Jr. (Minne- 
sota Univ., Minneapolis (USA). Dept. of Chemical Engineering and 
Materials Science). Dec 1978. Contract EY-76-S-02-2026. 14p. Dep. 
NTIS, PC A02/MF A011. 

Some applications of dynamic sensitivity analysis, a new 
method of sensitivity analysis of kinetic mechanisms developed 
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during the last contract period, were completed d ve tern 
contract period. These are a sensitivity analysis of a p 

smog mechanism, extension of the theory to en Tay 
differential equations, application to the atmospheric 

tion, and a sensitivity analysis of cne-dimensional models for mi = 
and diffusion of chlorofluoromethanes. Work is being done on quasi- 
statistical models for vibrational relaxation of chemically activated 
polyatomics in collision with polyatomics, and a new experimental 
approach to this problem is also being explored. The reaction of 
CF,Cl with O2 is being investigated by conventional photochemical 
techniques and by flash spectr y. Experiments to detect 
CH2('B:) wetuties from photolysis of ketene, or diazomethane, or 
diazirine, are being pursued. Also, work is being done on kinetic 
studies by flash photolysis with time-resolved mass spectrometry. 


37203 (COO—2570-5) Investigation of the triplet state of chloro- 
phylls. Technical progress report, May 1, 1978—April 30, 1979. 
Clarke, R.H. (Boston Univ., MA (USA). t. of Chemistry). Jan 
1979. Contract EY-76-S-02-2570. 9p. Dep. S, PC A02/MF AOl. 

The photoexcited triplet state properties of c morte ty hone dimer 
systems in vitro were investigated by zero-field — 
magnetic resonance (ODMR) s y at 2°K. Measurements of 
the triplet state zero-field splittings, overall triplet lifetimes, and 
individual spin sublevel intersystem crossing rate constants were 
obtained for solutions of chlorophyll a and zinc-substituted chloro- 
phyll a and for the covalently linked dimeric derivative of pyroch- 

orophyllide a. The triplet state properties found for these systems 

are interpreted within the framework of the triplet exciton model to 
assess the a of the exciton approach in determining the 
geometry of chlorophyll aggregate systems and to evaluate structur- 
al features of chlorophyll systems proposed as models for in vivo 
chlorophyll. 
37204 Univ., Berlin, Germany. Do J.K.; Krohn, H. 
Radiat. Res.; 77: No. 2, 242-249(Feb 1979). 

ESR spectra of short-lived radicals made by photolysis at 
room temperature of acidic alcoholic solutions of imidazole, 1- 
methylimidazole, and 4(5)-methylimidazole containing acetone or 
hydrogen peroxide have been studied. The ESR spectra are attribut- 
ed to 7-radicals formed by the addition of photochemically pro- 
duced a-hydroxyalkyl radicals on the C-2 position of the imidazo- 
lium cations. The hyperfine coupling constants are compared with 
values obtained from Hueckel and I MO calculations. 


37205 Participation of the anthracene/trans,trans-2,4-hexadiene 
exciplex in anthracene photodimerization. Saltiel, J.; Townsend, D.E.; 
Watson, B.D.; Shannon, P. (Florida State Uni v., Tallahassee). m 
Div. Pet. Chem., Am. Chem. Soc.; 24: No. vs 135-151(Feb 1979). 
(CONF-790415—P1). 

From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 


Observations with the  anthracene(A)/trans,trans-2,3- 
hexadiene(D) system revealing diene enhancement of the photodi- 
merization in the parent hydrocarbon were previously — 
There was disagreement on the dimerization mec 

observations are reported which firmly establishes a whe va 
involving reaction of ground state anthracene with an exciplex 
(AD) as the mechanism for enhanced photodimerization in this 
system. (JSR) 


1979) 


during the conversion of optical energy to electricity. Ellis, A.B.; 
Karas, B.R. (Univ. of Wisconsin, Madison). J. Am. Chem. Soc.; 101: 
No. 1, 236-237(3 Jan 1979). 

It is reported that photoelectrochemical cells employing n- 
type Te-doped CdS (CdS: te ) photoanodes provide a sensitive 
of the manner in which the semiconductor excited state partitions 
input optical energy. Photoelectrochemical events are presumed to 
result from separation of a photogenerated conduction band electron 
and valence band hole, a consequence of the band bending which 
characterizes the depletion region created by the semiconductor- 
electrolyte interface. The observation of emission in an o ting 
photoelectrochemical cell signifies that the radiative recom 
of electron-hole pairs occurs in direct competition with aanaindiee 
separation leading to electrochemistry. It is demonstrated that this 
competition is sensitive to the electrode potential of the 
photoelectrochemical cell, which affects band bending. 


37207 Photochemistry as a route to chemicals. Synthesis and 

chemistry of acetylenic compounds. Recent advances in 

processing: new routes. General Gould, J.R. (ed.). W: 

ton, DC; American Chemical Society (1979). 364p. (CO) 

790415—P1). 

1979) From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
Papers presented at the general session and at the symposia on 

photochemistry as a route to chemicals, synthesis and chemistry of 
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acetylenic compounds, and recent advances in petroleum processing 
are compiled. Four papers were for announcement in ERA 
and three for entry into the EDB data base. (JSR) 


37208 aay collisional stabilization of chemically activated 
alkylcyclopropanes. McCluskey, R.J.; Carr, R.W. Jr. (Univ. of Min- 


ow Minneapolis). J. Phys. Chem.; 82: No. 25, 2637-2643(14 Dec 
1978). 

The kinetics of alkylcyclop chemically activated to 
energies at least 40 kcal/mol above their decomposition or isomeri- 
zation thresholds, have been investigated at low pressures in the 
presence of large, polyatomic bath gases. The homologous series 
cyclopropane, methylcyclopropane, and ethylcycl has been 
examined. The activated molecules were formed by room tem- 
perature photolysis of ketene in the presence of appropriate 1- 
alkenes, Cs or Cg alkanes, and oxygen. The ratio of isomerization 
rate to collisional stabilization rate, D/S, was measured for each 
activated molecule as a function of pressure. All data plots of D/S 
vs. reciprocal collision frequency were concave upward, indicating 
multistep collisional deactivation. Using Rice—Ramsparger— 
Kanel—Marcus theory and a stepladder deactivation scheme the 
experimental data were adequately fit by computer models. The 
collisional energy transfer results are discussed and compared with 
earlier results on activated alkylcyclobutanes and other chemical 
activation systems. Evidence for a dependence of collisional deacti- 
vation stepsize on size of chemically activated species is presented. 


37209 Electron transfer reactions of the biradicals in 
the Norrish type II process. Small R.D. Jr.; Scaiano, J.C. (Notre 
Dame Univ., IN). J. Phys. Chem.; 82: No. 25, 2662-2664(14 Dec 
1978). 

The biradicals generated in the Norrish type II reaction are 
efficient electron donors. They are shown to react with a series of 
bipyridilium cations, pyridine derivatives, and aromatic nitro com- 
pounds. The rates of reaction follow the same trends as those 
observed for monoradicals. For example, the biradical from y- 
methylvalerophenone reacts with benzyl viologen with ks = 3.9 x 
10° M~'s~* and with 2,5-dinitrobenzoic acid with ks = 7.6 x 10° 
eo 


37210 Mechanism of reaction of SO,” with some derivatives of 
benzoic acid. Zemel, H.; Fi R.W. oy ae Univ., 
Pittsburgh, PA). J. Phys. Chem.; 82: No. 25, 2670-2676(14 Dec 1978). 

The products of the reactions of SO,~ with some benzoic acid 
derivatives have been examined by ESR using steady-state radiolysis 
and photolysis to produce SO,” and by optical absorption spectro- 
photometry in pulse radiolysis experiments. The optical absorption 
spectrum of the hydroxycyclohexadienyl radical following reaction 
of benzene with SO,” is shown to be formed with <0.1 ps delay. 
Thus it appears that a cation is formed which reacts very rapidly 
with water. Similarly, pulse ESR methods have been used to show 
that the p-carboxyphenyl radical is formed within <1 ps of the 
reaction of SO,” with terephthalate. With benzoate, most of the 
reaction leads to the phenyl radical but about 30% gives 
hydroxycyclohexadienyl radicals. The three isomeric toluates give 
different products. The ortho isomer gives mainly the o-carboxyben- 
zyl radical while the para isomer gives approximately equal amounts 
of p-carboxybenzyl, p-methylphenyl, and a mixture of 
hydroxycyclohexadienyl radicals. The meta isomer gives mainly a 
mixture of hydroxycyclohexadienyl radical isomers. Several carbox- 
yphenols were studied by ESR and all gave phenoxy! radicals. All 
reactions observed are consistent with the oxidation of the benzene 
ring to a cationic species which then reacts in parallel reactions by 
either hydroxylation, loss of a proton (from OH or CHs groups), or 
loss of CO:. 


37211 Rate constants for self- and cross-termination of transient 
radicals by modulation electron spin resonance spectroscopy. Paul, H. 
(Notre Dame Univ., IN). J. Phys. Chem.; 82: No. 25, 2754-2756(14 
Dec 1978). 

A spectroscopic technique is described which allows an anal- 
ysis of the kinetics of systems with two kinds of species present. 
Equations are presented for the rate constants for formation of the 
two species. The results of experimental tests of the equations with 
data from aqueous solutions containing diglycolic acid and acetone 
irradiated with uv radiation in the cavity of the ESR spectrometer 
are presented. The experimental data generally agreed with the 
values predicted from the equations. (BLM) 
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PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 37402, 37523 


37212 (BNL—25850) radi uticals: recent ad- 
vances, Wolf, A.P.; Fowler, J.S. (Brookhaven National Lab., Upton, 
NY ~—_ 1979. Contract EY-76-C-02-0016. 22p. (CONF- 
790321—1). Dep. NTIS, PC A02/MF A0O1. 

From 2. international —— on radiopharmaceuticals; 
Seattle, WA, USA (18 Mar 1979). 

Organic radiopharmaceuticals are considered in light of accel- 
erator ad ands roduction requirements, special problems relat- 
ing to the carrier-free state, including terminology, of the special 
technology required to prepare and manipulate these —- 
and new trends in compound design and synthesis. The emphasis is 
on medical cyclotrons and the positron-emitting radionuclides, 
carbon-11, nitrogen-13, oxygen-15, and fluorine-18. New routes to 
synthetic precursors and organic compounds of high specific activity 
labeled with carbon-11, fluorine-18, and iodine-123 including mono- 
saccharides, aromatic amines, neuroleptics, fatty acids, steroids, and 
other classes of — are discussed. Some compounds are 
considered in terms of the development and evaluation of structure- 
activity relationships and including some newer concepts such as 
metabolic trapping. 67 references. 


37213 (CONF-790321—4) High-level production of C-11-car- 
boxyl-labeled amino acids. Washburn, L.C.; Sun, T.T.; Byrd, B.L.; 
Hayes, R.L.; Butler, T.A.; Callahan, A.P. (Oak Ridge Associated 
Universities, Inc., TN (USA). Medical and Health Science Div.; Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
13p. Dep. NTIS, PC A02/MF AOI. 

From 2. international symposium on radiopharmaceuticals; 
Seattle, WA, USA (18 Mar 1979). 

Carbon-11-labeled amino acids have significant potential as 
agents for positron tomographic functional imaging. We have devel- 
oped a rapid, high-temperature, high-pressure modification of the 
Buecherer—Strecker amino acid synthesis and found it to be quite 
general for the production of C-11-carboxyl-labeled neutral amino 
acids. Production of C-11-carboxyl-labeled DL-tryptophan requires 
certain modifications in the procedure. Twelve different amino acids 
have been produced to date by this technique. Synthesis and chro- 
matographic purification require oar aed 40 min, and C-11- 
carboxyl-labeled amino acids have produced in yields of up to 
425 mCi. Two C-11-carboxyl-labeled amino acids are being investi- 

ted clinically for tumor scanning and two others for pancreatic 
imaging. Over 120 batches of the various agents have been produced 
for clinical use over a three-year period. 


37214 (ORO—4447-085) Physical-chemical studies of transuran- 

ium elements. Peterson, J.R. (Tennessee Univ., Knoxville (USA). 
t. of Chemistry). 1979. Contract EY-76-S-05-4447. 35p. Dep. 
S, PC A03/MF AOl1. 

Major advances in our continuing program to determine, 
interpret, and correlate the basic chemical and physical properties of 
the transuranium elements are summarized for the period April a 
1978, through March 31, 1979. The tri- and tetrafluorides of 7*Am, 
28Cm, *°Bk, and *°Cf were synthesized and characterized by 
absorption spectroscopy and X-ray powder diffraction. Efforts to 
prepare EsF, and EsF, have been unsuccessful. Studies of the 
consequences of radioactive decay have focused on the influence of 
the cover gas on the chemical and structural states of the decay 
products. Reflectance spectroscopy demonstrated that U2F, consists 
only of U(IV) and U species. The UO2.**/U* and Eu*/Eu* 
couples were studied by cyclic voltammetry and potential-step elec- 
trolysis combined with absorption spectroscopy. The results demon- 
strated both generation and simultaneous spectral identification of 
the electroactive species. UV-visible spectroscopy, potentiometric 
titration, and solvent extraction methods were employed to study the 
extent of interaction between lanthanide(III) ions and [2-2-2] cryp- 
tand in aqueous solutions. Problems of slow complexation kinetics, . 
hydrolysis of Ln(III) ions, and/or cryptand solubility causing a pH 
change precluded the determination of complex stability constants. 
Studies of the adsorption of Am* onto crushed dolomite and apatite 
indicated that cation exchange has little influence of AM* retention 
by these minerals. Am* adsorption correlated well with the aque- 
ous/anion concentration, COs?" or PO,*, respectively, coming from 
the minerals themselves. The second derivative flux-sensing coils in 
our SQUID magnetometer have been redesigned to overcome their 
breaking with repeated thermal cycling, with concomitant improve- 
ment in their stability and sensitivity. 


37215 (UCRL—81745) Studies of gas phase reactions of uranium 
with selected oxidizers and fl . Lang, N.C.; Stern, R.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 6 
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Apr 1979. Contract W-7405-ENG-48. 14p. (CONF-790415—15). 
Dep. NTIS, PC A02/MF AOl. 

From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 

A crossed molecular beam study was made of the reactions of 
U with inorganic oxidizers (O., NO, SO2, N2O, CO), water, alco- 
hols, acetone, and halogenated methanes. Results show that U in the 
gas phase behaves very much like most other heavy metals, and may 
be called a heavy Ba or Sn atom. 8 figures. (DLC) 


37216 (UCRL—81746) Fluorescence diagnostics in two-step 
laser excitation of high J atoms. Stern, R.C.; Shore, B.W.; Lang, 
N.C. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 5 Apr 1979. Contract W-7405-ENG-48. 15p. (CONF- 
790415—14). tee. NTIS, PC A02/MF AOl1. 

From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 

Using a pair of lasers near 6000 A, the J = 6 ground state is 
excited to a J = 6 intermediate level and then to a J = 5 upper state. 
Non-resonant fluorescences from both excited states are separately 
detected. Results of a set of model calculations are tabulated. Level 3 
average populations are always very small, since the system decays 
rapidly into inaccessible metastable states. This means that chemistry 
experiments are difficult. The differences between parallel and per- 
pendicular polarization are modest. The fluorescence dips converge 
to a value near 50%. The level 3 populations do not approach a 
common value. This means that the most reliable experimental 
measurement does not determine the level populations. The most 
striking changes appear in the last two, most exact, models. The 
difference between the models is that one includes, for the first time, 
the linear frequency chirp produced by the fanlike spread of the 
focussed laser beams. This seemingly innocuous change halves the 
population left in the ground state. It appears that analogues of 
adiabatic passage and adiabatic rapid passage respectively are being 
observed. 


37217 Chemistry of radiopharmaceuticals. Heindel, N.D.; Burns, 
H.D.; Honda, T. (eds.). New York, NY; Masson (1978). 294p. $27.50. 

The text is a composite of 17 contributions intended to 
present an overview of the development of radiopharmaceuticals 
utilizing both chemical and pharmacologic design parameters. Sever- 
al chapters review the progress of localizing radionuclides in specific 
tissue on the basis of the organ’s physiology and chemistry; several 
others discuss the chemistry of radiolabeled compounds as a predic- 
tion of biologic behavior. The chemistry of technetium is reviewed 
in one chapter, as are other metals (as one group), and positron 
emitters in other chapters. The title may be somewhat misleading, 
however, due to broad topic content. The following are discussed: 
the role of federal regulatory agencies in radiopharmaceutical devel- 
opment; Brookhaven’s contribution to nuclear medicine; and a chap- 
ter on the rationale of color imaging. These topics may be pertinent 
to radiopharmaceutical development, but are somewhat outside the 
context of chemistry. Each chapter is well referenced. The scope of 
the text makes it potentially appealing to the physician and the 
radiopharmaceutical scientist in nuclear medicine. Despite the appar- 
ent range of the topics discussed, the necessary brevity of the 
coverage makes the text possibly useful as either a starting point or 
as a quick review of parts of radiopharmaceutical science. 


37218 (BNL-tr—677) Experiments on chemical concentration of 
a new spontaneously fissioning nuclide from the allende meteorite. 
(Joint Inst. for Nuclear Research, Dubna (USSR)). 1977. Translation 
of JINR—P6-10589. 15p. Dep. NTIS, PC A02/MF AO!. 

It is noted that the average number of prompt fission neutrons 
v in the recorded events was between 4 and 10 for the Allende 
meteorite, whereas in the spontaneous fission of uranium this number 
is 2. Assuming that the new emitter is a superheavy element, an 
attempt was made to isolate it, together with the known volatile 
elements, from several kilograms of the meteorite. The carbonaceous 
Allende chondrite (type C3) is the largest meteortie of this class. The 
total weight of all the samples collected after its fall in Mexico in 
February 1969 was over 2000 kilograms. The method of separation is 
based on the relative ease with which the elements 112-118 can be 
volatilized in a hydrogen atmosphere. There is reason to believe that 
all these elements are more volatile than thallium. Some of them 
(including the lighter transactinide elements) can be sublimated in an 
oxygen atmosphere. All known elements undergoing spontaneous 
fission, as well as the principal constituents of the meteorite (34% 
SiOz, 25% MgO, 27% FeO, 3% AlsOs, and 3% CaO), have a very 
low volatility under these conditions. It is concluded that a new 
spontaneously fissioning emitter was isolated because of its volatility 
in a hydrogen or oxygen stream. It has been assumed that the 
superheavy elements possess these properties. It cannot be ruled out 
a priori, however, that this is an isotope of a known volatile element 
with an unusual nuclear structure. 


CHEMISTRY 


RADIOISOTOPE PRODUCTION 
REFER ALSO TO CITATION(S) 37523 


37219 Cyclotron isotopes and radiopharmaceuticals. 24. Titan- 
ium-45, Merrill, J.C.; Lambrecht, R.M.; Wolf, A.P. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Int. J. Appl. Radiat. Isot.; 29: 
No. 2, 115-116(Feb 1978). 

The production of carrier-free ““Ti at the BNL 60 in. cyclo- 
tron by the “Sc(p,n) reaction is discussed. Scandium and Sc,0; 
targets were used with a proton energy of 12.4 MeV. The radioche- 
mical procedure for the recovery of the carrier-free “Ti is de- 
scribed. It is reported that the radionuclide purity of “Ti separated 
from thick targets was > 99.95 per cent, the production rate 
obtained for protons degraded from 12.5 to 10.5 MeV was 9.2 +- 0.2 
mCi/Ah and the maximum amount of *°Ti produced for an irradia- 
tion was 81.7 mCi at end of bombardment. The production rate was 
increased to 17.9 +-0.2 mCi/pAh at 16.2 MeV but the level of “*Sc/ 
sup/(m) to be removed approached 5 per cent. The “Ti was used 
for a preliminary evaluation of selected inorganic and organometallic 
labeled compounds as potential radiopharmaceuticals. It is felt by the 
authors that further biological studies with “Ti are justified. 


COMBUSTION, PYROLYSIS, AND HIGH- 
TEMPERATURE CHEMISTRY 
REFER ALSO TO CITATION(S) 35690, 37175 


37220. (ANL—77-21, pp 94-100) Quantum and the 
characteriza 


chemistry 
tion of MHD systems. Wahl, A.C.; England, W.B.; 
Wagner, A.F. (Argonne National Lab., Argonne). 1977. 
From Conference on high temperature sciences related to 
aa coal fired MHD systems; Argonne, IL, USA (4 Apr 


The properties necessary for the characterization of small 
molecular radicals, oxides, and negative ions can be reliably calculat- 
ed by quantum chemical techniques. We shall first describe the 
information which is needed for modelling and di ics, and then 
briefly describe the quantum chemical techniques which are used to 
compute the necessary information. Finally, we will review and 
current calculations which are relevant to MHD. The sample calcu- 
lations given demonstrate a capability of accurately obtaining infor- 
mation on the energetics, transition moments, and potential energy 
surfaces of small molecules of MHD interest. Such information can 
be of direct use to those involved in modelling and diagnostic 
studies. 


37221 (ANL—77-21, pp 214-219) Vaporization and condensation 
tneties pestaiaion G Goal Gaisation aunt and recovery. Stern, K.H. (Naval 
Research Lab., Washington, DC). 1977. 


From Conference on high temperature sciences related to 
me coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


In open-cycle MHD systems a seed material, commonly an 
inorganic potassium salt, is injected into the gas stream by heating 
and vaporizing the salt. Subsequently this material is recovered by 
condensation on a cold surface. The major features of vaporization 
and condensation kinetics are reviewed. In general the retical 
aspects of vaporization have been more exhaustively treated than 
have those of condensation. The need for theoretical development of 
recombinant condensation and the melding of theory with c 
engineering concepts is emphasized. (JSR) 


37222 (ANL—77-21, pp 227-229) Stabilities of some potassium 
compounds important in high temperature processes. Ehlert, T.C.; 
Lowden, L.; Simmons, L. (Marquette Univ., Milwaukee, WI). 1977. 
From Conference on high temperature sciences related to 
on coal fired MHD systems; Argonne, IL, USA (4 Apr 
77). 


Sublimation and evaporation behavior of KCN, KaCOs, K2O, 
some of the potassium silicates, and the K—graphite system was 
measured by effusion beam mass spectrometry. The vapor pressures 
and other thermodynamic properties are briefly reported. (JSR) 


37223 (ANL—77-21, pp 230-235) Vapor pressure measurement 
studies on component : the um oxide 
system. Eliezer, N.; Howald, R.A.; Marinkovic, M.; Eliezer, I. 
(Montana State Univ., Bozeman). 1977. 

From Conference on high temperature sciences related to 
on coal fired MHD systems; Argonne, IL, USA (4 Apr 
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Potassium oxide vaporizes from solutions in SiO. primarily 
according to the equation KO/sub .5/(1) + K(g) + 1/4 On(g). We 
have studied this equilibrium using atomic absorption in the Woo- 
driff constant temperature graphite furnace to measure the absor- 
bance of the steady state distribution of potassium atoms. The 
potassium atoms were introduced at the center of the furnace by 
diffusion through a small orifice in sample cells which we developed 
for vapor pressure measurements. These cells are made of molybde- 
num or platinum. We have shown both experimentally and theoreti- 
cally that at a particular temperature, the absorbance we measure is 
proportional to the rate of diffusion of potassium atoms from the 
vapor pressure sample cells. For a particular cell with a particular 
orifice, there is a temperature dependent conversion factor between 
absorbance and pressure which we evaluated from measurements 
with potassium aluminate standards in the cells. It was possible to 
measure the pressure of potassium atoms over a sufficient e fed 
a to obtain the heat of vaporization. The Redlich- 

icients for the enthalpy of mixing of liquid KO.s and SiO:, a: = 
-98.7, B = -57 kcal mol’, were obtained from this data and 
estimates for the thermodynamic properties of KO.s (liquid), litera- 
ture data on the enthalpy of the temperature dependence of 
rate of vaporization, and the variation of the activity of SiO. with 
temperature. Redlich-Kister coefficients for log y/sub KOs were 
obtained from the concentration dependence of the vapor pressure 
of potassium over the KO.s-SiO2 samples: A = -10.5729, =< 
6.5935, and C = -1.0756 at 1500 K. From these values together with 
the enthalpy coefficints above, activities of both KO.s and SiO. can 
be calculated over a wide range of temperatures and compositions. 


37224 (ANL—77-21, pp 236-239) New Ley for high tem- 


perature vapor pressure measurements 
Woodriff, R.; Marinkovic, M.; Amend, J. p Bathe State Univ., 
Bozeman). 1977. 

From Conference on high temperature sciences related to 
eer coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


The presence of coal slag, and possibly potassium compounds 
as a seed to increase electrical conductivity of combustion gases, 
seems tu be unavoidable in a coal-fired, — cycle MHD power 
generator. Amon 7 the other properties of the coal slag, the data on 
vapor pressure of potassium are needed for the proper design of the 
system and developing seed recovery ure. The constant- 
temperature graphite furnace was ori y developed for analytical 

urposes at Montana State eo However, it appeared that the 
eee could be easily redesigned and applied to vapor pressure 
measurements at high temperatures. In this report a brief description 
of the remodeled furnace, its capability for measurement of vapor 
pressure of potassium, and some actual data are presented. 


37225 (ANL—77-21, pp 241-246) Thermodynamic functions of 
gaseous K,SO, and Cs,SO, in the standard state. Gurvich, L.V.; 
Dorofeeva, O.V.; Yungman, V.S. (Institute for High Temperatures, 
Moscow, USSR). 1977. 

From Conference on high temperature sciences related to 
nm coal fired MHD systems; Argonne, IL, USA (4 Apr 


In order to calculate the composition and thermodynamic 
properties of the combustion products of natural fuels containing 
lonizing seeds it is important to take into account the molecular 
compounds of the alkali metals. In the combustion products of coal 
and residual oil the important compounds are the aie. especially 
the gaseous potassium and cesium sulfates. In this paper we present 
tables of the thermodynamic properties of K2SO, (g) and Cs,SO, (g) 
in the standard state from 100 to 3000 K. The calculations were 
made using the rigid-rotator harmonic oscillator approximation. 


37226 (ANL—77-21 283-288) Low Ba may matrix IR 
and EPR spectroscopic tule a of reactions intermediate in reactions 
of alkali metal atoms with HO, CO, C,H2, C,H, and CO,. Hauge, 
R.H.; Margrave, J.L. (Rice Univ., Houston, TX). 1977. 

From Conference on high temperature sciences related to 
i coal fired MHD systems; Argonne, IL, USA (4 Apr 


IR and EPR spectroscopic studies of charge exchange reac- 
tions and the formation of charge transfer complexes are briefly 
reviewed. Rules are derived for the charge transfer reactions. Some 
low-temperature condensation reactions are also summarized. (JSR) 


37227 (LBL—7887) Role of carbon soot in sulfate formation. 
Novakov, T. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 1978. Contract W-7405-ENG-48. 5p. (CONF-790415—5). 
Dep. NTIS, PC A02/MF AO1. 

1979) From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
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This paper reviews laboratory results on heterogeneous oxi- 
dation of SO. on soot particles in air and presents results of numeri- 
cal calculations suggesting that soot-catalyzed oxidation can be the 
dominant heterogeneous mechanism for sulfate formation under 
realistic atmospheric conditions. 


37228 (SAND—79-8607) Analysis of particle-temperature modu- 

lations induced by pulsed-laser sources. Flower, W.L.; Miller, J.A. 
(Sendia Labs., Livermore, CA (USA)). Mar 1979. Contract EY-76- 
C-04-0789. 29p. (CONF-790434—1). Dep. NTIS, PC A03/MF AO1. 

From Spring ing on western states section, and the 
Combustion Institute; Provo, UT, USA (23 Apr 1979). 

A simple model has been developed to study the thermal 
behavior of particles in combustion gases when irradiated by pulsed 
laser sources used for Raman-scattering measurements. Particles 
with radius r/sub p/ greater than 2V tau/sub s/tau/sub L/ (where 
tau/sub s/ is the thermal diffusivity in the particle and kappa/sub L/ 
is the laser pulse length) are sufficiently large so that laser-heating of 
the surface is not affected by the finite particle size. Hence, it is 
reasonable to perform particle-heating calculations based on a semi- 
infinite-slab ad Such an analysis hows that the surface tempera- 
ture perturbation induced by a laser pulse is proportional to the 
incident laser power flux and the square root of the pulse length but 
(by definition) ae of the particle size. For particles much 
smaller than 2V kappa/sub s/tau/sub L/, it is reasonable to assume 
that the energy contained in the laser pulse has been uniformly 
distributed throughout the particle. The amount by which the parti- 
cle has been heated may then be determined from simple energy 
conservation considerations to be proportional to the energy of the 
laser pulse and inversely proportional to the particle radius and the 
square of the laser beam diameter. Sample calculations to obtain 
conservative estimates of the maximum particle temperature modula- 
tion showed that all large particles and small particles larger than 
0.04 ym radius will experience less than 1% surface temperature 
modulation in Raman-scattering experiments typical of those per- 
formed in our laboratory (using a cavity-dumped argon-ion laser 

ucing 100-W, 20-ns pulses). Calculationsshow that the laser- 
induced modulation of black-body emission is small enough relative 
to the time-continuous black-body emission so that the steady back- 
ground will be the principal interference to overcome in our Raman- 
scattering experiments. 


ENGINEERING 


REFER ALSO TO CITATION(S) 36620 


37229 Chemical engineering in a changing world. Koetsier, W.T. 
(ed.). New York, NY; Elsevier Scientific Publishing Company 
(1976). 572p. (CONF-7606186—). 

From Plenary sessions of the first world congress on chemical 
engineering; Amsterdam, Netherlands (28 Jun 1976). 

Thirty-nine — were presented at the meeting. A separate 
abstract was prepared for each of 7 papers. The remaining 28 papers 
were not within scope for the data base. (LCL) 


GENERAL ENGINEERING 


REFER ALSO TO CITATION(S) 36618 


37230 page i Bm Real-time estimation of aerodynamic 
coefficien tended 


its by a of an ex Kalman filter. Kelsey, J.R. 
(Sandia Labs., Albuquerque, NM (USA)). Feb 1979. Contract EY- 
76-C-04-0789. 156p. IS, PC A08/MF AOl. 

A technique for estimation of the aerodynamic parameters of 
a flight vehicle from onboard measurements is presented. An ex- 
tended Kalman filter is used to extract the parameters in the pres- 
ence of measurement noise and initial uncertainty of the parameter 
values. Computer generated data were used for the measurement 
information in lieu of actual flight data. Several state models of 
varying complexity are studied in an attempt to find a model which 
yields adequate estimates while minimizing the required computation 
time. 


37231 Fuel burner. Gerwin, R. US Patent 4,126,410. 21 Nov 
1978. Priority date 10 Mar 1976, German, Federal Republic of (F.R. 
Germany), 6p. 

A fluent fuel burner is disclosed which is capable of efficient- 
ly overcoming high system resistances to combustion gas flow by 
providing a compact construction which includes a housing that 
contains at least one combustion air fan whose rotor is straddled by 
airflow channels extending along its radial sides and discharging 
through the fan outlet into a bypass which communicates with a 
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collecting chamber located within range of the burner discharge 
nozzle and the diffuser. The collecting chamber includes a guide 
element which cooperates with the bypass to virtually provide an 
axial approach to the diffuser thereby resulting in a compact con- 
struction with very low airflow pressure losses. 


37232 (DOE-tr—155) Microdams in Cuba: the Maniabon Hy- 
draulic Hernandez R., E. Nov 1978. No source information 
available. 3lp. Dep. NTIS, PC A03/MF AO1. 

The origin and development of microdams in Cuba are dis- 
cussed. A number of theoretical considerations which have support- 
ed the idea of using these reservoirs as a dynamic and at the same 
time safe form for guaranteeing the water required by agricultural 
development are described. The general description of the studies, 
the project and construction of a hydraulic complex carried out by 
means of microdams are included. The importance which these small 
works have for agriculture and the modest but determinative role 
which can be played in the rational exploitation of the hydraulic 
resources of many countries is emphasized. 


37233 Stonefield cross-country vehicles. Garrett, K. Automot. 
Eng. (London); 3: No. 4, 30-31(Aug-Sep 1978). 

The chassis has been designed to take a wide range of 
specialist and general-purpose bodywork for use largely in the 
construction, public utility, agricultural and military fields. There are 
four power take-off points, any two of which can be used simulta- 
neously, and each of which can take full engine torque. An especial- 
ly interesting feature of the vehicle is the —_ of its frame. 
Torsional stiffness and strength are obtained by the use of an all- 
welded structure of rectangular section tubes, well gussetted at its 
joints to obviate stress concentrations. To provide ample bending 
strength, the side frames are extended up to waist height. Lateral 
stability of the side frames is ensured by the incorporation of a cross- 
coupling frame betwecn them, immediately behind the cab. Many 
different engines capable of delivering between 215 and 340 Nm 
torque could be installed. Automatic transmission is standard, but 
manual gearboxes are optional. These vehicles are suitable for oper- 
ation over all types of terrain--including desert, snow, soft ground 
and in water to a depth of 750 mm--and in climatic conditions 
ranging from -20°C to +40°C. 


37234 Mitsubishi Mirage. Hartley, J. Automot. Eng. (London); 3: 
No. 4, 44-46(Aug- ~Sep 1978). 

A description is given of a small car powered by 1.2 or 1.4 
liter engines which incorporate the MCA-Jet combustion system. 
Although the front suspension is a fairly orthodox MacPherson strut 
system, a novel trailing link arrangement is used at the rear. The 
engine/transmission unit is installed forward of the axis of the front 
wheels, so the front suspension struts are mounted in the wheel 
arches very close to the solid vertical dash panel. An unusual feature 
of the dash panel is that it is double-skinned, synthetic rubber and 
styrene foam being packed between the two members. During the 
subsequent —e operation of the two panels, a temperature of 
250°C is — orcing the foam to expand to form a lightweight 
noise barrier. The transmission consists of a two-speed intermediate 
unit and a four-speed main transmission. On the four-speed unit, a 
1.526:1 reduction ratio is needed to change the rotation of the output 
shaft, and this simplified the inclusion of the two-speed unit. Specifi- 
cations are presented. 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 36263, 36313, 36314, 36324, 
36332, 37424 


37235 (COO—3084-63) Mechanics of quasi-static crack growth. 
Rice, J.R. (Brown Univ., Providence, RI (USA). Div. of Engineer- 
ing). Oct 1978. Contract "EY-76-S-02-3084. 73p. (CONF-780608—3). 
Dep. NTIS, PC A04/MF AO1. 

From 8. U.S. national congress of applied mechanics; Los 
Angeles, CA, USA (26 Jun 1978). 

Results on the mechanics of quasi-static crack growth are 
reviewed. These include recent studies on the geometry and stability 
of crack paths in elastic-brittle solids, and on the thermodynamics of 
Griffith cracking, including environmental effects. The relation of 
crack growth criteria to non-elastic rheological models is considered 
and paradoxes with energy balance approaches, based on singular 
crack models, are discussed for visco-elastic, diffuso-elastic, and 
elastic-plastic materials. Also, recent approaches to prediction of 
stable crack growth in ductile, elastic-plastic solids are discussed. 


37236 (COO—4649-3) Energy conservation via heat transfer en- 
hancement. Quarterly progress report, July 1—September 30, 1978. 
Bergles, A.E.; Junkhan, G.H.; Webb, R.L. (Iowa State Univ. of 
Science and Technology, Ames (USA). Heat Transfer Lab.). Oct 


1978. Contract EG-78-S-02-4649. 34p. Dep. NTIS, PC A03/MF 
AOI. 


Progress on the subject contract for the os July 1, 1978 to 
September 30, 1978, is discussed. Discussions wii manufacturers of 
heat exchange equi a as well as R and D oc were held 
in order to identify further — of commercial equipment 
utilizing enhanced or augmented transfer. A listing of 127 
manufacturers of enhanced heat transfer articles is presented. An 
additional 400 citations were added to the computerized file of 
literature. Many new full-size copies were obtained. The patent 
search has been continued, and progress has been made in identifying 
the patent classes and sub-classes of major interest. Summaries of 
weet d work in two Key Application Areas are reported: waste 

eat recovery and sensible thermal energy storage. Key Technology 
Areas have also been identified, and p: on enhance- 
ment by free-stream turbulence and ceteiiaaiion re) rercho inner-fin 
tubes _— been prepared. A number of other Key Areas have been 
identified. 


37237 (SAND—78-1807) Driftdown calculations for the FH/ 
Rg yg eng rr Bey ge 
ae Feb 1979. Contract EY-76-C-04-0789. 79p. Dep. S, PC 
AOS, AOl. 


Two codes are described: USIM, which simulates FH-227D 
flights with an enroute engine loss, and UNDRIFT, which locates 
the maximum takeoff weights satisfying driftdown terrain cleazance 
and landing weight limits as well as fi within the climb capabili- 
ty of the aircraft. These codes are presented in a form suitable for 
use at a remote terminal using the NOS timesharing system for the 
Sandia CDC 6600 computer and user instructions and examples are 
given. Some weaknesses in the FAA-approved driftdown analysis 
procedure are noted and discussed, but it is the approved procedure 
which is implemented in the codes. 

for calculat- 


37238 (SAND—78-8056) CHUTE: a computer code 
the geometrical configuration of D.L. 


ing a lifting parachute. Mitchell, 
(Sandia Labs., Livermore, CA (USA). Mar 1979. Contract EY-76- 
C-04-0789. 4ip. Dep. NTIS, PC A03;MF AO1. 

FO RS Oe ee er ee 
chutes, and thus minimize their tendency to roll, the computer 
program CHUTE was developed that numerically defines the 
metrical configuration of a given lifti ute. This information 
is used by a numerically controlled machine to create tem- 
plates for making the parachute components. The —- compen- 
sates for sewing take-up, elongation while Prope Bom 9 under a 
load, marking tolerances, and variances in the material 
Parachutes fabricated using this technique exhibit homens ye 
characteristics compared with previous parachutes. 


37239 (SAND—79-0132) Tamped impulse simulation with an 
electrically exploded etched copper mesh. Forrestal, M.J.; Sagartz, 
M.J.; Tucker, W.K. (Sandia Labs., Albuquerque, NM (USA)). Feb 
1979. Contract EY-76-C-04-0789. 20p. . NTIS, PC A02/MF 
AOl. 

An impulse simulation technique for radiation-induced materi- 
al blowoff on layers internal to reentry body shell structures was 
explored. Loading is provided by —— exp! etched 
copper mesh patterns with current from Pope 
Impulse intensities between 150 and 600 Pa.s (1 and 6000 taps) 
were produced on an elastic pressure bar which was 
the mesh by air gaps of 1.27 and 2.54 mm (0.050 and 0.100 5) 


37240 (SAND—79-0793C) Estimating modal damping: a 
Miller, D.E. (Sandia Labs., Alb — NM i 1979. Com Con- 
tract EY-76-C-04-0789. 9p. Dep. NTIS, PC A02/MF A\ 

A brief overview of some of ‘the methods amma pe 
utilized to estimate modal damping ratios is presented. Included 
classic methods such as Nyquist plots, logarithmic decrement, ho 
half-power frequency response methods. In addition, a few methods 
which have recently been developed in an effort to overcome the 
limitations of the classic methods are presented. 


37241 (SAND—79-8202) Derivation of the coupled equations of 
motion for a beam subjected to three translational accelerations and 
three rotational accelerations. Benedetti, G.A. (Sandia Labs., Liver- 
more, CA (USA)). Feb 1979. Contract EY-76-C-04-0789. 108p. Dep. 
NTIS, PC A06/MF AO1. 

Equations of motion are derived to describe the ane 
(axial, torsional, and lateral) dynamic response of a uniform 
noulli—Euler beam, of constant circular cross-section, subj to 
three specified translational accelerations and three rota- 
tional accelerations. The boundary condition equations are those for 
a cantilever beam with a symmetrical rigid mass attached to the free 
end of the beam. The resulting equations of motion (and boundary 
conditions) are non linear. However, for many problems, these 
equations can be reduced and simplified to a form more amenable to 
solution. An illustrative example is given where the equations are 
reduced and simplified to those for the coupled quasi-static response 
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with a rigid symmetrical mass attached to its 
as problem to the solution 


p bending 

speed is excellent. Consequently, it is conclud- 

ed the mathematical model for the spinning beam and the equations 
associated with the model are accurate. 


37242 eet pp 9-15) Research on gun-barrel 
erosion mechanisms. Jan 

In Energy and Al review. 

Calculational results have shown that multidimensional time- 
dependent ballistics simulations are essential in understanding the 
mechanisms of erosion of large-caliber cannon. Substantial ients 
in both mean flow and fluctuating (turbulent) —— have been 
predicted from the initial simulations. The effects of these radial 
nonuniformities on the wall erosion patterns can be assessed using 
subsidiary reacting turbulent boundary layer simulations that include 
the effects of surface chemistry, erosion, and ablation. Simulations of 
erosive flow environments have established the need for further 
laboratory experiments on gas-surface interactive chemistry and 
surface phase-change effects. In addition, particulate erosion and 
erosion suppression will be studied in a dusty, chemically reactive 
gas flow environment in future shock tube experiments. 


37243 Oh etn Se /epoxy composite 
vessels, Chiao, T.T.; Hamstad, M.A.; Jessop, E.S.; Toland, 
-H. (California Univ., ecu (USA). Lawrence Livermore 
Lab.). 12 Dec 1978. Contract W-7405-ENG-48. 49p. (NASA-CR— 
159512). Dep. NTIS, PC A03/MF AOl1. 

During the 1974—1976 report iod the principal efforts 
were directed in the following areas: (1) determining the applicabil- 
ity of an _ultrahigh-strength graphite fiber to composite pressure 
vessels; (2) defining the fatigue performance of thin—titanium— 
lined, high-strength graphite/epoxy pressure vessels; (3) selecting 
epoxy resin systems suitable for filament winding; (4) —— the 
fatigue life potential of Kevlar 49/epoxy pressure vessels; and (5) 
developing polymer liners for composite pressure vessels. 


37244 (Y—2173) Evaluation of two styles of slotted, flat-head 
screws. Reeves, C.A. Jr.; Johnson, W.B. (Oak Ridge Y-12 Plant, TN 
(USA)). 30 Apr 1979. Contract W-7405-ENG-26. 18p. Dep. NTIS, 
PC A02/MF AOl1. 

A series of torque tests were performed to evaluate the 
relative merits of two different flat-head screws fabricated from a 
uranium—6% niobium alloy. The screws tested were machined with 
both normal, straight-through slots in the head and with slots having 
radiused bottoms. Test results indicate that both designs easily 
surpass the required 20-inch-pound-proof torque. 


37245 Toroidal winder. Potthoff, C.M. (to Dept. of 
Energy). US Patent 4, “127, 238. 28 Nov 1978. Filed date 6 Jun 1977. 


PAT-APPL-804, 127. 

The disclosure is directed to an apparatus for placing wire 
windings on a toroidal body, such as a transformer core, having an 
orifice in its center. The apparatus comprises a wire storage spool, a 
wire loop holding continuous belt maintained in a C-sha: dee by 
a belt supporting structure and provision for turning the belt to place 
and tighten | of wire on a torodial body, which : disposed 
within the gap of the C-shaped belt loop. 


37246 Hydrodynamic characteristics of a plate heat exchanger 
channel. Price, A.F.; Fattah, A-F.M-A. (Univ of Aston in Birming- 
ham, Gosta Green, Engl). Trans. Inst. Chem. Eng. (London); 56: No. 
4, 217-228(Oct 1978). 

Pressure drop data for a transparent replica of a single chan- 
nel in an APV Junior Paraflow heat exchanger are presented over 
the Reynolds number range from 3 to 5000. Si icant divergence is 
found between the results of this work and previously reported 
results for packs of plates assembled into an exchanger. It is shown 
that the proportion of total pressure drop consumed in the heat 
transfer area is less than was thought to be the case, and it is 
confirmed that the ports and the gap between plates have a notice- 
able effect on the friction factor-Reynolds pot om relationship. The 
latter relationship for the heat transfer area of the plate is found to 
have an unexpected kink at a Reynolds number of 300. 


37247 Heat pipes with header and artery systems. Chisholm, D 
(National Engineering Lab., Glasgow, Scotland). Int. J. Heat Mass 
Transfer; 21: No. 9, 1207- 1220(Sep 1978). 

A novel form of artery and header system for use in heat 
pipes is described, then the thermal/hydraulic design procedures are 
developed. The artery system is simple and robust, and self-priming 
without the use of capillary arteries. Operation with single-phase 
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fluids in the artery, when acting against gravity, is discussed. When 
in this orientation the axial load can exceed that in the horizontal 
plane, and can be more than ten-fold the unit without an artery. 


37248 Selecting the method of thermophysical parameter averag- 
ing in calculating heat ics. Korol’kov, B.P.; Pupin, 
A.A.; Tairov, E.A. (Acad of Sci of the USSR, Sib Branch, Sib 
Power En, Inst). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 7, 74-79(Sul 
1978). (In Russian). 

Integral equations are obtained for the average values of 
density and heat capacity of a liquid by relying on resolution of a 
linear system of differential equations with variable coefficients, 
describing the dynamics of heat transfer in a channel. The averaging 
methods are checked experimentally on a single-phase heat exchang- 
er and a steam-generating channel. Regions of applicability of the 
simplified methods of averaging thermophysical properties, when 
calculating transient processes in heat exchangers, are indicated. 


37249 Non-plugging pressure tap. Echtler, J.P. (to Dept. of 
Saangy> US Patent 4,088,155. 9 May 1978. Filed date 17 Oct 1973. 


PAT-APPL-407,389. 

The invention discloses a pressure tap having utility in an 
environment of a solid-gas phase process flow includes a tubular 
coupling part having attached over a passage therethrough at an end 
os thereof exposed to the flow a grating of spaced bars, and 

ed internally across a passage therethrough so as to cover over 

an opening therein a screen which maintains contained within the 

passage between it and the grating a matrix of smooth spheres. The 

grating bars are so oriented by the disposition of the aforesaid end 

opening with respect to the flow such that accumulations of solids 

— tending to bridge the opening are removed by the 
low. 


37250 Cooling water systems: treatment and materials of con- 
struction. DeMonbrun, J.R. (Union Carbide Corp., Oak Ridge, TN). 
Am. Inst. Plant Eng. J.; §: No. 4, 39-43(Win 1978). 

A cooling water system presents a significant challenge to the 
plant engineer. Materials and manpower costs continue to rise higher 
and higher, but corrosion recognition and control provides many 
cost-reducing opportunities. To be effective, however reliance must 
be made on the knowledge of others in the field of chemistry, 
metallurgy, electricity, biology, geology, and metrology, to name a 
few. Several areas that considerable attention in a cooling 
water system are discussed as well as potential problems including 
impurities in water; types of chemicals for corrosion, scale and 
ype ae control; cooling tower materials of construction; 
drift; and blowdown. 


eos _ Heat exchangers. Kern, J.; Schrey, H.G. (Balcke-Duerr 
A.G., —— (Germany, F.R.)). Fortschr. Verfahrenstech.; 16: 173- 
15201978) (In German). 

176 literature references are cited in order to give a wide 
survey of the latest developments in the field of construction, design, 
and operation of heat exchangers. 


37252 Vibration strength tests of blades of the last stage of a 
high-capacity steam turbine on a natural-size setup. Ryzhkova, L.S.; 
Kondakov, A.Yu. (“Leningrad Met Plant”, Turb Eng Prod Assoc, 
USSR). Energ oenie; No. 6, 29-31(1978). (In Russian). 

Results of vibration strength tests of blades of the last stage of 
a large steam turbine are considered. Experimental data are general- 
ized and comparisons with a calculation are made. The working part 
of the blades is 960 mm long, the D/sub av/1=2.58. The disk has 96 
blades reinforced by two series of damper wire. The tests show high 
vibraticon resistance of the accepted blading variant. 


37254 Effect of turbulence on heat transfer in boiler bundles. 
Migai, V.K.; Anisimova, E.N.; Uporov, A.P. (Cent Sci Res, Plann 
and Des Boiler and Turb Inst, USSR). Energomashinostroenie; No. 6, 
12-14(1978). (In Russian). 

Results of an experimental investigatioon of the effect of 
turbulence on heat transfer in staggered and corridor tube bundles 
are presented. "tibet plotted show that turbulence plays a smaller 
role in corridor tube bundles than in staggered ones. Interpolation 
formulas are presented 


37255 Interdependence between some parameters of transporta- 
tion vehicles. Seregina, L.M. (Moscow Higher Tech Sch, USSR). 
Izv. wa Uchebn. Zaved., Mashinostr.; No. 7, 85-87(1978). (In Rus- 
sian). 
An analysis of the dependence of the full weight of a trans- 
pies vehicle for heavy and extra-long freight on its specific 
seg: 7a is presented. This analysis is based on statistical process- 





data about 500 kinds of non-Soviet wheeled vehicles, practi- 


- ly a Soviet wheeled and tracked vehicles, as well as the 


known non-Soviet caterpillar vehicles. A hyperboloid relation be- 
tween specific horsepower and full weight is established. 
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37256 Inquiry of selected topics on heat 
Mueller, A.C. (E. I. du Pont de Nemours and Co., Wilmington, 
DE). AIChE Symp. Ser.; 73: No. 164, 273- 3811577). (CONF- 
7608 16—). 
From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 
Three specific topics of heat exchanger design are discussed. 

First is an examination of the effect of maldistribution on the 

rformance of an exchanger. Three different patterns of maldistri- 
bution are investigated and for each type when the overall coeffi- 
cient is independent of the maldistribution (constant) and when the 
maldistributed fluid is the controlling resistance and, hence, is a 
function of the maldistribution. It is the p of this investigation 
to determine how serious the maldistribution problem can be and 
hopefully, develop guidelines for the designer. Second, the simple 
laminar flow in tube heat transfer problem was examined with the 
further complications of appreciable external resistance and for 
countercurrent flow with appreciable temperature changes in the 
secondary fluid. This is a complex problem theoretically and it is 
shown how this would be — by means of several simple 
plots. Based on an old analog solution, the possible error if one used 
the conventional methods of applying overall coefficients in the 
design of laminar flow exchangers is discussed. Third, laminar flow 
heat transfer in tube banks was reviewed. The fundamental problem 
here is how does one handle the effect of the number of tube rows in 
baffled exchangers. Another form of correlation is suggested but 
basically it was found that insufficient ex 2 a snag data were availa- 
ble to determine the best form of correlation. Further experimental 
data are needed. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 37027 


37257 (CONF-780508—P2, pp 1126-1133) Quench onset condi- 
tions associated with friction during 


relative motion of a composite 
conductor section in a Lee, J.Y.; Caspi, 


S.; Kim, Y.1.; Frederking, T.H.K. (Univ. of California, Los Angeles). 
1978. 


From 3. meetin; 


on the technology of controlled thermonu- 
clear fusion; Santa Fe, 


, USA (9 May 1978). 


Dissipation during relative motion of adiabatic conductor 
sections in a im od superconducting magnet has been studied in 

etric calculations with emphasis on limiting displacements 
leading to a local quench of the superpumbeites. For a square cross 
section (0.2 cm x 0.2 cm) of a composite (t II Nb—Ti alloy 
stabilized by copper) critical quench values of the order 0.01 cm 
were obtained for most conditions investigated. An enthalpy stabili- 
zation procedure is proposed which permits an order of magnitude 
improvement of the critical displacements. A dual He‘ system (He 
Il—He I hybrid) at or above atmospheric pressure is one out of 
several systems useful for enhanced stabilization. 


37258 S 

thereof. Madsen, P.E.; Lee, J. A.; Armstrong, D. (to United King- 
dom Atomic Energy Authority). US Patent 4,135,293. 23 Jan 1979. 
Priority date 1 Oct 1974, United Kingdom of Great Britain and 
Northern Ireland (UK), 12p. 

A superconductor of the general formula AsB, e.g., NbsSn, is 
manufactured by mechanical fabrication of A filaments in a bronze 
containing B followed by heat treatment to form AsB by solid state 
reaction from B diffusing through the bronze without melting of the 
bronze. A pure metal for stabilization is mechanically fabricated 
together with the other components and protected from diffusion 
therinto of any of the other components by a barrier layer of A 
metal. Superconductor formation on the barrier layer of A metal 
during the heat treatment is avoided or reduced by surface treatment 
or surface coating which inhibits As reaction between A and B at the 
barrier. 


37259 Current lead-in device for superconducting rotary electri- 
cal machines. Berthet, M.; Gillet, R.; Marquet, A.; Moisson-Franck- 
hauser, F. (to Alsthom-Atlantique). US Patent 4,134,037. 9 Jan 1979. 
Priority date 28 Oct 1976, France, 8p. 

A current lead for a superconducting rotary machine is 
described that is constituted by a copper tube having a supercon- 
ducting conductor fastened (e.g., by soldering) to a portion of its 
length. the entire length of the tube having copper cooling plates 

of which blocks the bore of the tube leaving only a small hole 
for the passage of Saar ny or hypercritical helium. The current lead 
is particularly applicable to the generation of electric power using 
cryoalternators. 


37260 Investigation of the state of stress and strain of a cryotur- 
bogenerator rotor. Kozlov, I.A.; Gontarovskaya, T.N. (Acad of Sci 


of the Ukr SSR, Kiev Inst of Probl of Strength of Mater). Probl. 
Prochnosti; No. 8, 57-59(Aug 1978). (In Russian). 

Distribution of stresses and strains in the elements of a turbo- 
generator rotor, caused by a nonuniform temperature field and a 
combined effect of centrifugal forces, internal and external pressures, 
as well as of the nonuniform temperature field, is ae It is 
shown that the stresses in the given design of the cryoturbogenerator 
rotor, caused by the above-mentioned loads, do not exceed the 
permissible values. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


37261 (LA—7762-MS) a of ventilation systems —— 
to tornado conditions. Selection of scale models to verify TVENT. 

Martin, R.A.; Gregory, W.S. (Los Alamos Scientific Lab., NM 
(USA)). Apr 1979. Contract W-7405-ENG-36. 13p. Dep. NTIS, PC 
A02/MF AOl1. 

Progress made in selecting and sizing ventilation system scale 
models to be used for similitude comparisons with a computer code 
called TVENT is described. TVENT is used to predict tornado- 
induced flows and pressures within a facility ventilation system. 
Two model ventilation systems are described. The experimental 
pressure and flow data obtained from imposing simulated tornado 
pressure pulses across the model systems will be compared with 
predicted values obtained from TVENT. The results from the two 
model systems will also be compared to check the scaling laws used. 
The conceptual design of the model systems using a scale of 
two and a testing plan are presented. These tests are scheduled for 
completion by April 1979. 


37262 New fenestration material for heat protection. Varshneya, 
N.C. (Univ. of Roorkee, India); Verma, V.V. Energy Build.; 1: No. 4, 


383-391(Jun 1978). 
Tee wee a Oe ee ee 

polydisperse spherical air bubbles embedded in a transparent 
medium. It calculates the attenuation through such medium of 
normally incident solar radiation. The attenuation depends on the 
size parameter, x; where x is 2pi times the ratio of bubble radius to 
the incident benny By proper choice of the bubble size the 
attenuation can be made skew with respect to the wavelengths of 
incident solar radiation. A practical appliation of this theory has 
been made in the design of fenestration material. The bubble size can 
be so chosen as to attenuate the larger wavelengths considerably 
more than the shorter one. This will suit the fenestration require- 
ments of the tropical climate, insofar as the elimination of heat is 
desirable. A fenestration material (a Perspex sheet with air bubbles 
embedded in it) based on these considerations has been prepared and 
attenuation of normally incident radiation from an artifical source, 
simulating solar radiation, through it has been measured experimen- 
tally. The results are in good agreement with the theoreical calcula- 
tions obtained for such case. The cut-off is about 14%. 


HANDLING EQUIPMENT AND PROCEDURES 


37263 (HEDL-SA—1597) ——- of the reference Poerre oF na for 
the surface examination stations in the fuels and materials examination 

facility. Frandsen, G.B.; Nash, C.R. (Hanford Engineering Dev — 
ment Lab., Richland, WA (USA)). 15 Sep 1978. Contract EY-7 
14-2170. 2ip. (CONF-781105—96). Dep. NTIS, PC A02/MF A02. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Portions of document are illegible. 

The prototype surface examination station for the Fuels and 
Materials Examination Facility (FMEF) will use closed circuit tele- 
vision (CCTV) for routine modes of ew along with a nuclear 
periscope for special examination needs. The CCTV and the nuclear 
periscope were evaluated against prescribed station requirements 
and compared in a side-by-side demonstration. A quantitative evalu- 
ation of their outputs showed that both systems were capable of 
meeting surface anomaly detection requirements. The CCTV system 
was superior in its ability to collect, suppress and present data into a 
more useful form for the experimenters. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 35876, 35879, 36377 


37264 (ANL-CT—78-51) Uniqueness and stability of endoch- 
ronic plasticity theory. Hsieh, B.J. (Argonne National Lab., IL 
(USA)). a Contract W-31-109-ENG-38. 113p. Dep. NTIS, 
PC A06/M 

Asa es ta an ongoing evaluation of the endochronic theory 
of plasticity to assess its utility in describing the dynamic inelastic 
response of shipping containers to several accident loads, the study 
explores recently raised questions concerning the numerical stability 
and uniqueness associated with practical application of the theory. 
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37265 (RDT-E—12-6T) Ancillary features of irradiated fuel 


chipsing casks. t of Energy, i DC (USA). 
of Nuclear gy Programs). Jan 1979. tract W-7405- 
ENG-26. 4ip. RSO. 

The standard 


specifies criteria and requirements of selected 
ancillary features of casks for shi irradiated solid fuel assem- 
blies and subassemblies. Design, fabrication, test, and i ion 
requirements are included. Ancillary features include closures; 
Se a SES Se ee Se Tae Se ee 
connections; pressure relief devices; skids; sunshields; personn 

Firs; neutron shields (when external from the cask structure); lifting 
——— oe devices; nameplates; toolboxes; and locking —s 

‘or these ~—— which supplement the scope of RDT 

12-4, the standard specifies certain requirements to protect operating 
personnel, to standardize components, and to improve performance. 


37266 (SAND—77-1681) Prediction of thermal capability for a 
LMFBR spent fuel cask. Reed, A.W. (Sandia 
., Albuquerque, NM yore ). 


eb 1979. Contract EY-76-C-04- 
0789. 65p. Dep. S,PCA AOl. 

Prediction of the thermal capability of a fast breeder spent 
fuel shipping cask requires consideration of a large number of 
variables, such as geometry, canister packing fluid, gaseous coolant 

pressure, surface emissivities, and fin densities. En ender to oveluntes 
the individual influences of the large number of ees pee 

eters, a parametric analysis of a conceptual cask has been 

ee SS ee ae ae © ee ee, a 
different 7 of the options indicates r 
substantial increases in cask capability may be obtained by 
the use of liquid sodium as a primary coolant and aluminum as a 
basket material. 


37267 New developments in the air transport of plutonium. An- 
dersen, J.A. (Sandia Lab, Albuquerque, NM). SAE Prepr.; No. 
780870, 1-12(1978). 

A new package for the air transport of plutonium has been 
devel | in response to a United States Public Law which restricts 
the U.S. air transport of plutonium — for small medical devices. 
This new package, called PAT-1 for Byes air transportable 
pene model 1, is the result of the C-sponsored (NRC=U.S. 

uclear Regulatory Commission.) PARC (plutonium accident resis- 
tant container) project at Sandia Laboratories, yomunee The 
PAT-1 oor A is designed to meet or exceed new criteria specified 

in NUREG-O inclued a severe test sequence of impact 
(>250 knots) a an unyielding target, crush, puncture, slash, a large 
JP-4 fire for 1 hour, followed by water immersion, with stringent 
acceptance standards on a= release, nuclear shielding, and 
nuclear pee The PAT-1 e design features a high energy 
absorption capability with high-level fire protection. It weighs ap- 
proximately 227 kg (500 Ib) when loaded with 2 kg PuO:, and can 
— up to 25 watts thermal energy from the plutonium 
load. 


TRANSPORT AND STORAGE FACILITIES 


37268 ee eee om agg ad waste water pipes 
by H2S/H2SO, and its inhibition. Rueffer, H. (Hannover Univ. 
Germany, F.R.). Lehrstuhl und» Inst. fuer 
lungswasserwirtschaft). 1978. 44p. (In German). (CONF- 
7805153—1). Dep. NTIS (US Sales Only), PC A03/MF AOI. 
From Annual meeting of the GDCH-Fachgruppe Wasserche- 

mie; Oberstdorf, F.R. Geum (1 May 1978). 

Portions of document are illegible. 

The causes, effects of, and counteractions possible against the 
corrosion due to H2S and H2SO, are shown by means of the example 
of the investigation of a system pressure pipeline - free fall collector. 
The cause of the very rapid sulfuric acid attack is due to the stronger 
HS formation in the partly highly concentrated waste water (fer- 
mentation industries, among 0} 7) in the pressure pipelines. Al- 
though the pipes of the free precipitation line are mainly asbestos 
cement and steel concrete, coated inside with epoxy resin, the 
coating was, however, too thin in certain pipes or was porous. 
Under these are 263 cm wide a = of white, strongly acidic 
CaSO, magma. Mortar joints of shaft w —_~ climbing iron, bolts, 
etc., were attacked in a similar manner. Diverse possibilities of 
emg corrosion were discussed. After comparing several possi- 

ities, taking the local factors into account, an application of 
= in — pressure pipeline to keep the waste water fresh was 
an economical measure. 


37269 (CONF-790512—2) Behavior of gas distribution equip- 
ment in hydrogen service. Pangborn, J.B.; Johnson, D.G.; Jasion- 
owski, W.J. (Institute of Gas Technolo; o, IL (USA)). 
a Contract EY-76-C-02-2907. 16p. » PC A02/MF 
nan From 14. world gas conference; Toronto, Canada (27 May 


ERA VOL. 4, NO. 13 


The Institute of Gas Technology has completed 2 years of a 
5-year experimental program to supply information about prospects 
for hydrogen delivery in conventional gas distribution systems. 
Three 1 distribution systems were constructed and operated 
using components loaned or donated by manufacturers and es 
utility companies. The three models? Residential/Commercial, In- 
dustrial, and Safety Test, have been operated in the laboratory under 
closely Se oe conditions to cogent and compare flow co 
one aa, t lormance, or 

ts, Specific components for A. ae 
= ° dc. exposure are examined. It was experimen: 
tally observed that energy delivery as hydrogen could be about 80% 
that of natural gas under the same operating conditions using a 
distribution model. Volumetric leakage ratios (hydrogen-to-natural 
—— 1 fyb 1 were measured for various penne.” soa 

el systems. No conditions were found 

po Pipe operating conditions of gas distribution where hydrogen sil 
ignite spontaneously from a leak. 


37270 Apparatus for connecting together flowline end portions. 
Manchester, L.L.; Reneau, B.J. US Patent 4,109,945. 29 Aug 1978. 
Filed yo 7 rc 1977. 10p. ‘ities 
ip-seal apparatus for connecting together flow end 
portions inldin first and second housings having alignable bores 
oe an intermediate housing connection section for 
Gouianton ts cach GH aE aun telient beings ond ae Saving « 
bore for receiving a first flowline end portion. A Soe sone 
ble actuator sleeve is mounted within ay bore of the housing 
for movement radially inwardly into sripping pp thes poem with the 
first flowline end portion in A og ~thy ig action; and, a 
sealing assembly is mounted in bore ite a the pon housing for 
movement radially inwardly into sealing ent with the first 
flowline end portion in response to longitudinal movement of an 
activating sleeve which is mounted within the second housing bore 
in engagement with the —— assembly. The second housing is 
connectable to various types of flanges for connection to another 
grip-seal apparatus attached to a second flowline end portion or for 
connection directly to the second flowline end portion whereby fluid 
flow between the first and second flowlines is established. 


37271 Fluid mechanics of 
of Missouri, ee 
through ——— 
of Civil Engineers (1 

From ASCE engineering g mechanics division specialty confer- 
ence; Raleigh, NC, USA (25 May 1977). 

The fluid mechanic aspects of transportin, res cargo-containing 
capsules in liquid-filled pipelines are discussed. (LCL 


capsule pipelining. Liu, H. (University 
539-542 of Advances in civil engineering 
ics. New York, NY; American Society 


MINING AND DRILLING EQUIPMENT AND FACILITIES 


REFER ALSO TO CITATION(S) 35654, 35655, 35742, 37347, 
37348, 37349, 37355, 37356 


37272 Use of 200.000 cu. metre capacity equipment at Fortuna 
mine. Loegters, C. Bergbau; 29: No. 10, 473-479(Oct 1978). (In 
German). 

Technical characteristics of the 200,000 m®* capacity equip- 
ment (bucket wheel excavators, conveyors) and use, experience and 
effect of mining conditions on the load behaviour of a 200,000 m* 
excavator are described. 


37273 Mining research experiments with hydraulic conveyors for 
solids in operation. Bergbau; 29: No. 10, 493-494(Oct 1978). (In 
German). 

The experimental facility for mining research is meant to 
we problems of large particle transport, particularly the 
hydraulic transport of coal and rock, where research and develop- 
ment of practical relevance are to be carried out. 


37274 Hydraulic or pneumatic drills--how to choose and what to 
look for. Lagerstrom, G. (Atlas Copco, Swed). World Min.; 31: No. 
11, 44-45(Oct 1978). 

Hydraulic percussive rock drilling offers 50 to 100 percent 
higher drilling output, lower sound level (10 to 15 decibels), no 
fogging and 1/3 of the energy consumption compared to equivalent 
pneumatic drilling. But compressed air rock drills will long be able 
to hold their own because of their robustness, simplicity, easy 
servicing, low purchase price, and the traditionally strong position 
they occupy in rock drilling technology. 


37275 Costs of superdepths drillings. Roenneke, H. Erdoel- 
Erdgas Z.; 94: No. 9, 327-332(Sep 1978). (In German). 

While going down to the so-called superdepths (20,000-30,000 
ft) and because of the comparatively high cost level the European 
Drilling Companies are nearing sooner or later a barrier, where the 
total well costs are no longer justified except under particular 
conditions. The technically caused minimum costs surpass the eco- 
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nomically allowable maximum costs. Simple mathematical formule 
make the interdependence easy to understand. The paper discusses 
how to derive suitable approximative equations. 


37276 Powered supports: key role in face mechanization. Casan- 
ova, P. (Minex). S. Afr. Min. Eng. J.; 89: No. 4143, 34, 39, 42(Aug 
1978). 

The purpose of this paper is to give a description of some 
types of powered supports that might be found useful in South 
African underground workings. 


37277 Mechanization in and roof bolting. Stanich, M. S. 
Afr. Min. Eng. J.; 89: No. 4143, 75, 79, 83, 87(Aug 1978). 

This paper discusses ways of improving face drilling and roof 
bolting techniques, and cutting costs. 


37278 Railways and mining: moving into the ‘80s. Fairfax, R. S. 
Afr. Min. Eng. J.; 89: No. 4142, 32-33(Jul 1978). 

This article deals with the historical aspects and local manu- 
facturers of locomotives and associated equipment. Included is an 
article on locomotives suspended from monorails. 


37279 Slimes dam design in S.A.--from small beginnings around 
barberton to the massive dumps of today. Gowan, M.J. (Fraser F. 
Alexander and Co). S. Afr. Min. Eng. J.; 89: No. 4142, 78-79, 81(Jul 
1978). 


The article deals with the design and construction of slimes 
dams in SA and the laws and regulations pertinent to proper control. 


37280 Strain controlled tests on model mine supports. (S Afr Inst 
of Min and Metall). S. Afr. Min. Eng. J.; 89: No. 4142, 85-109(Jul 
1978). 


The paper examines the load compression characteristics of 
various types of model mine supports. 


37281 Basic principles in the design of sandwich-pack 
support. Ortlepp, W.D. (Rand Mines, Ltd, Johannesburg, S Afr). J. 
S. Afr. Inst. Min ’ Metall; 78: No. 11, 275- 289(Jun 1978). 

Simple design principles were developed from a consideration 
of the functional requirements of a stope-support rack. The material 
and dimensional properties of the different components of the pack 
were determined from a series of laboratory tests. The most impor- 
tant requirement for an adequate pack is that the cushioning layers of 
timber between the concrete brick layers should provide sufficient 
transverse reinforcement. The tendency of the compressed timber to 
creep is shown to be a serious limitation to pack performance and 
must therefore be an important consideration in the overall design of 
supports. 


37282 Slime-cement fill as a stope support for gold mines. More 
O’Ferrall, R.C.; Macaulay, R.J. (Gen Min and Financ Corp Ltd, 
Johannesburg, S Afr). J. S. Afr. Inst. Min. Metall; 78: No. 11, 290- 
295(Jun 1978). 

The pumping of cement-consolidated slime into stopes forms 
part of a program to reduce the labor involved in the handling of 
support. As the concept is new to South African gold mining, the 
project directors have proceeded cautiously. The stage has now 
been reached where a considerable amount of experience has been 
acquired in the pumping and placing of the slime. Preliminary tests 
on cement-consolidated gold-plant slime are outlined, together with 
preliminary underground tests on the behavior of two paddocks of 
the material. Further large-scale testing of the material pumped to 
the underground workings from a batching plant on the surface is 
described. 


37283 Grouted skeleton pack. Spengler, M.G. (East Rand Propr 
Mines Ltd, Transvaal, S Afr). J. S. Afr. Inst. Min. Metall.; 78: No. 11, 
296-298(Jun 1978). 

A new type of pack has been developed primarily for the 
support of narrow stopes. The pack is described and building 
instructions are provided. It was shown in the laboratory that it has 
characteristics that closely approximate the optimum required by 
underground support to achieve hangingwall stability. As with other 
types of support, the in situ performance of the grouted skeleton 
pack is unlikely to be equivalent to its laboratory performance. On 
the other hand, the grout is the main support component, and 
therefore loss of load due to creep, as experienced in other types of 
pack, should be at a minimum. 


37284 Degree of borehole deviation in the use of turbine deflec- 
tors. Bikchurin, T.N.; Kozlov, F.A.; Gusman, M.T.; Kuznetsova, LI. 
Neft. Khoz.; No. 8, 15-16(Aug 1977). (In Russian). 

Results of an analysis of the degree of well deviation obtained 
in the operation of turbine deflectors are given for various stratigra- 
phic subdivisions of boreholes that were drilled in the Al’met'ev 
exploratory drilling administration of the Tatneft association. 5 refer- 
ences, | figure, 2 tables. 


37285 Lubricating properties of lime-bitumen solution and invert 
emulsions. Anopin, A.G.; Mukhin, L.K.; Razuvaev, V.D.; Vasin, 
N.A. Neft. Khoz.; No. 8, 17-20(Aug 1977). (dn Russian). 

A mineralized aqueous phase slightly improves the lubricating 
properties of invert emulsions based on a lime-bitumen solution in 
comparison with waterless lime-bitumen solutions. Increase of the 
concentration of the salts NaCl and MgCl. x 6H2O by more than 10 
to 12% reduces limiting strength of the lubricating film of invert 
emulsions based on lime-bitumen solutions. In comparison with other 
types of invert emulsions, better indications of the bit performance 
were obtained during drilling with lime-bitumen solutions and invert 
emulsions based on lime-bitumen solutions. 


LASERS 


37286 (COO—4275-5) Metal vapor excimer laser. Quarterly 
progress report, May 1, 1978—July 31, 1978. Kovacs, M.A.; Jacob, 
J.H. (Avco-Everett Research Lab., Inc., Everett, MA (USA)). Oct 
1978. Contract ES-77-C-02-4275. ‘4p. ‘Dep. NTIS, PC A03/MF 
A0l. 

The discharge tube and circuitry has been assembled and 
tested and awaits the addition of metal vapor for the first discharge 
and gain tests. Further problems with the discharge tube as a result 
of high voltage arcing were encountered and finally overcome. 
Materials testing with cadmium has demonstrated that stainless steel 
and Inconel are suitable for fabrication materials while Monel is not. 
An investigation of scaling considerations of a single pulse metal 
vapor laser system was initiated and some preliminary assessments 
are detailed below. Inverse Bremsstrahlung pumping of a metal 
vapor system is discussed as a possible alternate to a conventional e- 
beam stabilized discharge. 


37287 (COO—4275-6) Metal vapor excimer laser. 

progress report, August 1, 1978—-October 31, 1978. Kovacs, M.A.; 
Jacob, J.H. (Avco-Everett Research Lab., Inc., Everett, MA 
(USA)). Dec 1978. Contract ES-77-C-02-4275. 24p. Dep. NTIS, PC 
A02/MF AO1. 

Progress in the metal vapor excimer program was slowed in 
the quarter as a result of a fire which occurred in the apparatus. As 
this period closed, the fire related damage had largely been repaired; 
in spite of the setback there will be sufficient time to generate data 
for the mid-December workshop meeting. Initial design consider- 
ations for the foil and foil support of a high temperature, transverse 
e-beam discharge device have been generated. In addition, foil 
material testing has been performed. 


37288 Performance of a continuous electrical discharge for super- 
sonic CO lasers. Stanton, A.C. Stanford, CA; Stanford Univ. (1978). 
287p. University Microfilms Order No. 79-05, 930. 

Thesis (Ph. D.). 

The results of an experimental and analytical investigation of 
electrical discharges in supersonic flowing carbon monoxide mix- 
tures are presented. The investigation is squneite to the develop- 
ment of cw supersonic electric discharge CO lasers. 


37289 (SRI-PYU—4685) Optimum Feast production of ex- 
cited states and collisional laser fusion ications. 
Final report. Bischel, W.K.; Rhodes, C. Kk (SRI International, Menlo 
Park, CA (USA)). 30 Sep 1978. Contract EY-76-C-03-0115. 54p. 
Dep. NTIS, PC A04/MF AO1. 

The report covers research on the optimum photolytic pro- 
duction of excited states and collisional phenomena for laser fusion 
applications. Specifically, it is concerned in optimizing the yield of 
Se(*S) obtained in photolysis of OCS at 193 nm. The primary 
technique investigated here is the use of vibrational excitation of the 
parent molecule to significantly modify the uv absorption profile, 
thereby shifting the peak of the Se('S) yield curve to longer wave- 
lengths. 


37290 (Y/DA—7926) Analysis of diamond-turned reflective 
optics. Gerth, H.L.; Stoneking, J.E.; Dorris, W.J. (Tennessee Univ., 
Knoxville (USA). Dept. of Engineering Science and Mechanics; Oak 
Ridge Y-12 Plant, TN (USA)). 1978. Contract W-7405-ENG-26. 
lip. (CONF-781202—40). Dep. NTIS, PC A02/MF AO1. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

A single-crystal diamond cutting tool and a turning machine, 
modified to improve tool-path control, have been combined to 
produce the highly reflective and accurate mirror surfaces needed 
for the Los Alamos Scientific Laboratory's ANTARES laser fusion 
experiment. Mirrors with a contour accuracy of 890 nanometers (35 
pin) and a surface finish of 89 nanometers (3.5 pin), peak to valey, 

ave been produced. It would be prohibitively expensive to produce 
mirrors with these degrees of accuracy by conventional lapping and 
polishing tecniques. 





3860 ENERGY RESEARCH ABSTRACTS 


37291 12 Darlopmest Divieien Soom 0 Mirror Program. Excerpts 
ending September 1, aber 1 1978. Thom; 
(USA)). 29 Mar 1 
NTIS, PC A02/MF AO1. 


process to produce a large quantity of flat, metal reflectors. These 
mirrors are to be flat to within 500 nm, with a 50-nm peak-to-valley 
surface finish. Flycutting has been the process under development, 
but because of a change in the flycutting machine performance, 
center turning the flats is being pursued as a possible alternate 
method. 


37292 Pulse circuit for gas discharge laser. Bradley, L.P. (to 
Dept. of Energy). US Patent Application 911,248. 31 May ‘1978. 21p. 

The invention discloses an apparatus and method using a 
unique pulse circuit for a known gas discharge laser apparatus to 
provide an electric field for preconditioning the gas below gas 
breakdown and thereafter to place a maximum voltage across the gas 
which maximum voltage is higher than that previously available 
before the breakdown voltage of that gas laser medium thereby 
providing greatly increased pumping of the laser. 


37293 Enhancement of laser pulse contrast ratios via transient 
response of narrow band resonant absorbers. Feldman, B.J.; Fisher, 
R.A.; McLellan, E.J. (to Dept. of Energy). US Patent Application 
908,031. 22 May 1978. 8p. 

A narrow band resonant absorber placed in the transmission 
path of a laser for increasing the pulse-to-background intensity ratio 
in short pulse laser system is disclosed. 


Investigations on degree of polarization of laser radiation 

dye solutions. Pinter, F.; Gati, L.; Vize, L.; Klebniczki, J. 
(Attila Jozef Univ., Sze; Hungary). Acta Univ. ‘Szeged., Acta Phys. 
Chem.; 24: No. 3, 381-3 5(1978). 

The effect of rotational depolarization on degree of polariza- 
tion of rhodamine 6G dye laser as a function of viscosity of the 
solution excited by linearly polarized laser beam was investigated. 
The experimental and the theoretical results agree very well for the 
1 x 10°‘ mole/] solution, while disagreement was found for the | x 
10~* mole/| solution. 


37295 Investigations of uy TEA Nz lasers. Santa, I.; Racz, B.; 
Kozma, L.; Nemet, B. (Attila Jozef Univ., Sze; Hungary). Acta 
Univ. Szeged., Acta Phys. Chem.; 24: No. 3, 395-403(1978). 

A simple transversely excited atmospheric (TEA) nitrogen uv 
laser with double Blumlein-circuit switched by triggered spark gap 
was investigated. The Blumlein-circuits were based on flatplate 
wave guide and ceramic capacitors, as well. The output laser energy 
and the pulse shape exhibited strong dependence on the setting of 
the angle between the two laser electrodes, but less on the electrode 
separation. The minimum flowing rate to obtain the maximum 
output energy was determined at 25 and 50 Hz repetition rate. 


37296 Simple nano-seconds current impulse generator for hetero- 
an lasers, Gora, M. Elektronika ; No. 9, 385-388(1978). (In 
‘olis 
The operating principle and design layout of a small-size 
generator is described for supplying short current impulses of 40 ns 
with large amplitude for a semiconductor laser with flip-flop transis- 
tors operating in avalanche region. 


37297 Study of the modulation 


laser operating at various 
No. 2, 41-43(1978). (In Russian). 
In order to determine the basic physical processes allowing 
fluctuations in the visible and infrared tion lines of He—Ne 
lasers, the discharge current was externally modulated in the 30 
Hz—300 kHz frequency band. Equations are given which define the 
modulation of intensity for the three basic operating modes of the 
laser. The “threshold” effect discussed in earlier works was not 
detected, probably because of the low level of modulation of the 
intensity of the infrared line in the present work. 


37298 Preheated, combustion-driven gasdynamic lasers. 
Saunders, R.C. III; Otten, L.J. III. (NASA Ames Research Center, 
Moffett Field, CA). AIAA (Am. Inst. Aeronaut. Astronaut.) J.; 14: No. 
11, 1644-1646(Nov 1976). 

The effect of preheated nitrogen on the available specific 
energy for an advanced combustion-driven gasdynamic laser is de- 
scribed. The theoretical analysis combined a nonequilibrium model 
of the relevant GDL processes with a simplified, nondissociating 
combustion model capable of handling a variety of candidate GDL 
fuels. The use of this technique permitted the selection of optimum 
laser operating characteristics at any level of preheating. 


characteristics of an He—Ne 
Akchurin, G.G. Metrologiya; 
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REFER ALSO TO CITATION(S) 36255, 36381, 36405, 36415, 
36456, 36534, 36537, 36541, 36542, 36932, 37236, 37246, 37247, 
37248, 37254, 37256, 37271, 37658, 37659 


. Uni Berkeley). Comput. Methods Appl. Mech. 
Eng.; 16: No. 3, 397-339(Dec 1978). 

The stability under gravitational and surface forces of a liquid 
in a circular cylindrical container with a concave spheroidal bottom 
was studied computationally for the case in which the volume of 

iquid is sufficiently small so that the bottom is not covered entirely. 

gravitational field was assumed to be directed along the axis of 
symmetry of the container, and for a specific container shape the 
critical Bond number was computed as a function of liquid volume 
for contact angles y = 0°, 1°, 2° and 4° For the case y = 0° several 
critical equilibrium Sealinaiaaee and corresponding perturbation 
modes are pies graphically. 


multiphase fluid mechanics. Sha, W.T. (Ar- 
gone Ns , IL); Soo, S.L. Int. J. Heat Mass Transfer; 21: 
12, 1581. 1. 1595(Dec 1978). 

A set of multiphase field equations - conservation of mass, 
momentum, and energy - based on multiphase mechanics is devel- 
oped. Multiphase mechanics applies to mixtures of phases which are 
separated by interfaces and are mutually exclusive. This is in contrast 
to the field equations of mixtures based on continuum mechanics 
which directly applies to molecular mixtures where the phases 
coexist at the same points in space. Based on the multiphase mechan- 
ics formulation, additional terms appear in the field equations when 
the physical size of the dispersed phase (bubble or droplet) is many 
times larger than the inter-molecular spacing. These terms are the 
inertial coupling due to virtual mass and the additional viscous 
coupling due to unsteadiness of the flow field. These physical effects 
as well as the continuum inertial coupling terms were neglected in 
many other two-phase calculations. By including this inertial cou- 
pling term, the one-dimensional multiphase equations are found to 
give real characteristics. Furthermore, the sum of momentum equa- 
tions of all phases reduces to the momentum equations of the mixture 
as should be expected. 


37301 Freezing-melting heat transfer in a tube flow. Yim, A.; 
ran PSs Bankoff, S.G.; Lambert, G.A.; Hauser,G.M. (Argonne 

ational Lab., IL). Int. J. Heat Mass Transfer; 21: No. 9, 1185- 
1196(Sep 1978). 

Consideration is given to the heat-transfer problem involving 
solidification of a flowing liquid onto a melting wall. In particular, 
an experimental study of hot Freon 112A (mp 40.5°C) in turbulent 
flow through a thick ice pipe has been carried out. The major 
emphasis was on the melting attack of the ice pipe wall by the 
flowing Freon. The effects of both Freon injection pressure and 
temperature on the amount of melted ice collected at the pipe exit 
for a fixed injection period were investigated. The shape of the 
melted ice channel as a function of time, injection pressure and 
Freon temperature was determined from the frozen Freon casting 
that remained in the ice pipe. Numerical results based on a simple 
quasi-steady melting model were compared with the experimentally 
determined ice melting results. The model was found to represent 
the data reasonably well for Freon temperatures above 70°C, indi- 
cating that the ice wall melting process is controlled by the growth 
and decay of frozen Freon layers on the ice pipe wall. 


37302 Generalization of experimental data on critical discharge 
of boiling-up liquids. Labuntsov, D.A.; Avdeev, A.A. (Moscow 
1978) Ga Inst, USSR). Teploenergetika (Moscow); No. 9, 71-75(Sep 
1978). ussian). 


Similarity numbers determining the process of discharge of 
different liquids are obtained. A generalized formula for the calcula- 
tion of critical discharge is also derived. It describes experimental 
data and results of numerical calculations within the range of chan- 
nel diameters from 1 to 1000 mm, and channel lengths of up to 50 m. 


37303 Heat capacity of liquid metal heat carriers based on and 
systems with na, k, cs componentns. Shpil’rain, E.E.; a 
Krechetova, G.A. (Inst of High Temp, Acad of Sci of the USSR 
Teploenergetika (Moscow); No. » 83-84¢Sep 1978). (In Russian). 

The method of mixing was used to study experimentally the 
thermodynamic properties of alkali metal systems within the tem- 
perature range of 400-1300 K. A calorimeter with an evaporating 
liquid was used in the measurements. Enthalpy measurements per- 
mitted determination of the heat capacity of alkali metal systems. 
Data on absolute and excess heat capacity are presented for Cs-K, 
K-Na, and Cs-Na systems in tables. 
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37304 Steam condensation within smooth and profiled horizontal 
pipes. Rifer, V.G.; Zadiraka, V.Yu. (Kiev Polytech Inst, Ukr SSR). 
Teploenergetika (Moscow); No. 8, 77-80(Aug 1978). (In Russian). 

Film condensation of steam within a smooth and a profiled 
pipe (ribs along the generation) was investigated in application to the 
conditions of operation of horizontal pipe film evaporators of water 
desalination plants. An approximate method is proposed for deter- 
mining the pipe length, along which annular conditions of flow of 
the condensate film are maintained, and also for determining the 
expediency of lengthwise profiling of the surface. 


37305 Local heat transfer crisis of liquids boiling in vertical 
plane-parallel slot channels. Mironov, B.M.; Lobanova, L.S.; Sha- 
drin, A.V. (Moscow Higher Tech Sch im. N.E. Bauman, USSR). 
Izv. Vyssh. Uchebn. Zaved., Energ.; No. 7, 85-88(Jul 1978). (In Rus- 
sian). 

Crisis phenomena relative to liquids boiling in plane-parallel 
slot channels were investigated on an experimental setup. Water and 
96% ethanol were used as the working fluids. New data on critical 
heat fluxes are obtained for a wide range of variation of the width of 
the slot gap. They are in good agreement with data given by other 
authors. 


37306 Role of Froude’s criterion in cavitation tests. Edel, Yu.U. 
(All-Union Sci Res Inst of Hydraul Eng im. V.E. Vedeneev, USSR). 
Energ hinostroenie; No. 6, 10-12(1978). (In Russian). 

The value of gravitational forces in cavitation modeling is 
analyzed. It is shown that modeling in accordance with Froude’s 
criterion does not guarantee similarity of cavitation phenomena. The 
form and localization of cavitation under natural conditions may 
differ substantially from those obtained on a model with the same 
cavitation numbers. Special research and gathering of statistical data 
is required to evaluate the scale effect in investigations of cavitation 
flows while adhering to Froude’s criterion. 


37307 Heat and mass transfer involving droplets containing solu- 
ble solids. Oscarson, J.L. (Brigham Young Univ., Provo., ; 
Briggs, D.E. AIChE Symp. Ser.; 73: No. 164, 268-272(1977). (CONF- 
7608 16—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

The mass loss and temperature history of aqueous drops 





containing dissolved solids were measured under varying conditions 
of air velocity and temperature. The data taken from these drops 
were compared with the computer solution to a diffusional model. 
Very good agreement was obtained. 


37308 Boiling heat transfer and dryout in restricted annular 
geometries. Jensen, M.K. (Iowa State Univ., Ames); Cooper, P.E.; 
Bergles, A.E. AIChE Symp. Ser.; 73: No. 164, 205-214(1977). 
(CONF-7608 16—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

Described is an experimental investigation to determine the 
pool boiling heat transfer characteristics and critical heat flux (CHF) 
when fluid flow to a heater surface is restricted. The geometries 
studied were simulated tube-baffle assemblies such as those encoun- 
tered in shell-and-tube steam generators and reboilers. Data were 
obtained for tube-baffle clearances as small as 0.076 mm, with water 
as the working fluid. Increases (up to about 230%) in the convective 
heat transfer coefficient within the restricted area are attributed to 
thin film evaporation. Decreases in CHF, compared to an unrestrict- 
ed tube, of up to a factor of 10 were observed. The CHF was 
determined to be directly proportional to clearance and inversely 
proportional to baffle width. A correlation is presented which satis- 
factorily represents the present data and Freon-113 data of another 
investigation. 


37309 Nucleate boiling in thin liquid films. Marto, P.J.; Mac- 
Kenzie, D.K.; Rivers, A.D. (Naval Postgraduate School, Monterey, 
CA). AIChE Symp. Ser.; 73: No. 164, 228-235(1977). (CONF- 
760816—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

Experimental results are presented for distilled water, ethyl 
alcohol and Freon-113 at atmospheric pressure with liquid levels 
ranging from pool depths of 25 mm down to thin films near 0.5 mm. 
Pool boiling data compare favorably with the Rohsenow correlation. 
Temperature measurements with thermocouples and liquid crystals 
show that liquid level has little effect on the heat transfer coefficient 
above a level of 5 mm. Below this level however, there is an increase 
of up to 50% in the heat transfer coefficient as the level is reduced, 
until dryout occurs. All the thin film data compare satisfactorily 
with the proposed correlation of Nishikawa. 


37310 Prediction of incipient flow boiling from a uniformly 
heated surface. Yin, S.T.; Abdelmessih, A.H. (Westinghouse Canada 
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Ltd., Hamilton, Ontario). AJChE Symp. Ser.; 73: No. 164, 236- 
243(1977). (CONF-760816—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

This study was undertaken to investigate the phenomenon of 
liquid superheat during incipient boiling in a uniformly heated forced 
convection channel. Experimental data were obtained using Freon 
11 as the test medium. Based on existing theories, an analytical 
method was developed for predicting the point of termination of 
nucleate boiling, observed during a decreasing heat flux process with 
a nucleation activated surface. The method may also be used to 

redict the point of boiling incipience, observed during an increasing 

eat flux process with a non-activated surface; this point does not 
appear to have been treated analytically in previous work. It can be 
showa that some of the existing models are special cases of the 
present formulation. 


37311 Infrared studies of nucleate boiling. Sgheiza, J.E.; Myers, 
J.E. (Univ. of California, Santa Barbara). AIChE Symp. Ser.; 73: No. 
164, 244-247(1977). (CONF-760816—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

A technique is described in which a high- infrared 
camera is used to study nucleate boiling. Water is boiled at atmos- 
pheric pressure on a horizontal, electrically-heated, 1-mil stainless 
steel sheet at heat fluxes up to and exceeding 300,000 w/m?. Obser- 
vation of the temperature field on the underside of the boiling 
surface with the infrared camera made possible identification and 
study of boiling site locations. A number of useful studies are under 
way. Counts of total active sites as a function of heat flux are 
described. A sequence of motion picture film recorded from the 
infrared camera when operating in the isometric mode will be 
shown. 


37312 Application of a 3-beam yy densitometer to two-phase flow 
regime and density measurements. Heidrick, T.R.; Saltvold, J.R.; 
Banerjee, S. (Whiteshell Nuclear Research Establishment, Pinawa, 
Manitoba). AIChE Symp. Ser.; 73: No. 164, 248-255(1977). (CONF- 
760816—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

A method of using gamma radiation to determine the density 
and phase distribution in two-phase flows in pipes is described. 
Three collimated beams of radiation that pass through a pipe cross- 
section at different radial positions are used. A theory and computer 
program used to relate the measured attenuation of these beams to a 
three-parameter model of the phase distribution and to the average 
density and void fraction are discussed. Data obtained during both 
static and dynamic verification experiments using Lucite inserts are 
presented, as well as the results of several tests done in high pressure, 
steam-water flows. 


37313 Laminar condensation heat transfer inside inclined tubes. 
Kroeger, D.G. (Univ. of Stellenbosch, South Africa). AIChE Symp. 
Ser.; 73: No. 164, 256-260(1977). (CONF-7608 16—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

The problem of heat transfer during condensation of saturated 
refrigerant--12 vapor in both smooth and internally finned tubes was 
investigated. The effects of tube inclination and different tube diame- 
ter to tube length ratios are examined. Experimental results are in 
good agreement with theoretical predictions in the case of smooth 
tubes while significant imprevements in heat transfer rate are ob- 
tained with internally finned tubes. 


37314 Heat transfer characteristics of liquid—liquid dispersions 
flowing in an annulus. Corlett, T.L.; Knudsen, J.G. (Oregon State 
Univ., Corvallis). AIChE Symp. Ser.; 73: No. 164, 261-267(1977). 
(CONF-7608 16—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

Heat transfer characteristics of well mixed liquid—liquid dis- 
persions were investigated in an annulus (d; = 0.013 m, dz = 0.032 
m) with an electrically heated core. Dispersions were mixtures of 
water and one of two mineral oils of 15 centipoise and 200 centipoise 
viscosity at room temperature. Dispersions up to 60% by volume of 
oil exhibited turbulent behavior and above 60% exhibited laminar 
behavior. At oil concentrations between 60 and 90% instabilities 
were observed due to phase inversion. Comparison of heat transfer 
coefficients to those for pure water showed considerable enhance- 
ment in the 10 to 30% concentration range. Measured coefficients 
were considerably higher than predicted by the model. 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 36411, 36952 
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Lp pega vim > the computer analysis of 
eddy mer 4g data, Brown, R.L. lord Engineering Devel- 
, Richland, WA Ct (USA)). 1979. Contract EY-76-C-14- 
> (CONF. 7904093). Dep. NTIS, PC A03/MF AO1. 
-_ Poss ASNT spring conference; San Diego, CA, USA (2 Apr 
1979). 

The objective of this activity was to investigate and develop 
techniques for computer analysis of eddy current nondestructive 
testing (NDT) data. A wie ee pee commercial eddy current 
tester and a precision mechanical scanner were interfaced with a 
PDP-11/34 computer to obtain and analyze eddy current data from 
samples of 316 stainless steel tubing containing known discontinui- 
ties. Among the data analysis tec ues investigated were: correla- 
tion, Fast Fourier Transforms , Clustering, and Adaptive 
gy, Nyy saapenes (ALN). The results were considered encourag- 
ing. ALN, for example, correctly identified 88% of the defects and 
non-defects from a group of 153 signal indications. 


37316 (SAND—78-1787) Mathematical treatment of measure- 
ment data for supplanting the use of an optical comparator in the 
inspection of — parts. Halpin, W.J. (Sandia Labs., Liver- 
—_ SS ad (USA)). Apr 1979. Contract AC-04-76DP00789. 57p. 
Dep. NTIS, PC A04/MF AO1. 

A pot ee analog to an optical comparator is presented 
and the computer program MOCO which employs the analog is 
described. It contains results from application of the program to 
hypothetical data for typical manufactured parts which prove out 
the effectiveness of the program. It also contains a study of the 
inspection of a number of actual manufactured parts of the same type 
using the MOCO program. The study shows the usefulness of 
MOCO and points out difficulties that may be encountered during 
inspection if the accuracies of the measurements involved are not 
consistent with the tolerances placed on the part features and con- 
tours. Ways for minimizing the number of computer calculations 
required are discussed as are means for improving and extending the 
program, e.g., to three dimensions. 
37317 (UCRL— 13952) Autoradiographic oeunes of polar- 
oid film. Final report, 18 April—17 October 1978. Manning, R.G.; 
Pettijohn, R.R. (SRI International, Menlo Park, CA ge Nov 
1978. Contract W-7405-ENG-48. 19p. Dep. NTIS, PC A02/MF 
AOl. 


SRI International has investigated the a TE}  tochnie of radio- 


tracer photographic image enhancement (P techniques to in- 
crease the photographic speed of three Polaroid Films. SRI has a 
state-of-the art capability in the field of nondestructive photographic 
image enhancement of original negatives. These procedures have 
successfully increased optical density, contrast, and resolution of 
photographic imagery, and thereby increased the information deriv- 
able from original negatives. 


37318 Sonic emission analysis during the water pressure testing. 
Schlegel, D.; Runow, P.; Fink, W. (Technischer manieee 
Verein Rheinland e. < Koeln (Germany, F.R.). Inst. fuer Material- 

pruefung und Chemie). Baender, Bleche, Rohre; 19: No. 12, 490- 
494(Dec 1978). (In German). 

Sound emission analysis is a non-destructive testing process 
which is suitable for constant monitoring of component parts which 
are subjected to internal pressure. This process records sound pulses 
which are induced by a sudden release of elastically stored energy. 
Besides plastic deformation and the growth of cracks in mechanical- 
ly stressed material, sound emission can result from structural 
changes, processes during stress corrosion cracking and surface layer 
peeling etc. 


37319 Use of a Kalman filter to process signals in y-ray flaw 
detection. Borisov, B.D.; Zinchenko, V.P. Sov. J. Nondestr. Test. 
(Engl. Transl.); 14: No. 1, 67-70(Jan 1978). 

Translated from Defektoskopiya, No. 1, 80-84(Jan 1978). 

The use of a Kalman filter, which gives an effective unbiased 
estimate, to determine the average value of the signal at the output 
of a flaw detector is proposed. A simple expression is obtained for a 
model of a first-order filter. The addition of an algorithm of a 
procedure for monitoring the dispersion of the estimate enables one 
to process signals with an incompletely known model. The modified 
algorithm gives the best estimate in this case compared with known 
ones. 


SAFETY ENGINEERING 


REFER ALSO TO CITATION(S) 36361 


VACUUM ENGINEERING 


REFER ALSO TO CITATION(S) 36546 
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ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 37139, 37384 


37320 (BDX— asa )) Effect of various gas mixtures ou 
plasma cleaned ceramics. Final report. Smith, M.D. (Bendix Co: 
Kansas City, MO (USA)). Mar 1979. Contract EY-76-C-04-06 3. 
14p. Dep. NTIS, PC A02/MF AO1. 

Activated gas plasma cleaning efficiencies of hong on 
mixtures were studied for the preparation of ceramic parts. Differ- 
ences in the ease of removal of organic residue are shown by Auger 
analyses for the various gases. A reduction in plasma process time is 
shown to be possible, and gases are compared with oxygen on the 
basis of cleaning efficiency. The plasma cleaning processes and 
changes suggested by the work are discussed. 


37321 core )) Process monitoring system. 
Hoefer, J.J. (Ben rp., Kansas City, MO (USA)). Mar 1979. 
Contract EY- TEC D401. 16p. Dep. NTIS, PC A02/MF AOI. 
An automated process monitoring and control concept appli- 
cable to printed wiring board fabrication has been generated. 
conceptual system utilizes a minicomputer to provide improved 
process control by monitoring, analyzing, and controlling critical 
parameters and equipment associated with printed wring board 
production processes. 


37322 (CONF-7804109—, pp 192-200) Image-scanning measure- 
ment using video dissection cameras. Carson, J.S. 1978. 

From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


A high speed dimensional measuring system capable of scan- 
ning a thin film network, and determining if there are conductor 
widths, resistor widths, or spaces not typical of the design for this 
product is described. The eye of the system is a conventional TV 
camera, although such devices as image dissector cameras or solid- 
state scanners may be used more often in the future. The analog 
signal from the TV camera is digitized for processing by the comput- 
er and is presented to the TV monitor to assist the operator in 
monitoring the system's operation. Movable stages are required 
when the field of view of the scanner is less than the size of the 
object. A minicomputer controls the movement of the stage, and 
communicates with the digitizer to select picture points that are to 
be processed. Communications with the system are maintained 
through a teletype or CRT terminal. 


37323 (LA—7652-MS) Computer programs for the automatic 
placement of integrated circuits. Richman, J.D. (Los Alamos Scientif- 
ic Lab., NM (USA)). Mar 1979. Contract W-7405-ENG-36. 24p. 
Dep. NTIS, PC A02/MF AO1. 

In high-speed digital circuits long wires introduce unwanted 
time delays and electrical noise. Two computer programs, based on 
different algorithms, were therefore pe for the automatic 
placement of integrated circuits (chips) on UNIVERSAL cards and 
CASH cards. The algorithms use elementary ideas of graph theory 
to construct a placement of the chips. The merit of the placement is 
measured by a quantity approximating the average length per wire. 
The better of the two programs placed 106 chips on CASH cards in 
13 s of computer time, with an average of 2.9 in. (7.4 cm) per wire. 
The theory for the two algorithms and detailed information for the 
use of the programs is presented. 7 figures, 2 tables. 


37324 (SAND—79-0241) Circuitry modification of the CF1764 
pullout cable. Voida, G. (Sandia Labs., Albuquerque, NM (USA)). 
—_ 1979. Contract EY-76-C-04-0789. 23p. Dep. NTIS, PC A02/MF 
AOl. 

The procedures are described for modifying the electrical 
circuitry within the CF1764 pullout cable are described. The altered 
circuitry provides resolution of a specific electrical incompatibility 
between this cable and certain F-111 aircraft. The circuitry modifica- 
tion was achieved by removing and replacing a pin in SA1445-1 
connector and by also installing a printed circuit jumper across the 
front surface of the connector insert. Since sufficient CF1764 cable 
assemblies were not available for this evaluation, ten SA1445-1 
connectors were modified and tested to determine the adequacy of 
the altered interconnections. The test samples were subjected to 
temperature shock, high humidity, mechanical shock, vibration, and 
mating and unmating tests. Dc resistance, insulation resistance, and 
high potential were used to monitor the environmental stability of 
the assemblies. All of the modified samples performed successfully 
after the exposures. Two CF1764 cables from stockpile were also 
modified and when tested under a simulated in-use operation, they 
performed the required drop options very successfully. 


37325 (UCID—18154) European Economic Communities sympo- 
sium on computer-aided design of digital electronic circuits and sys- 
tems. Magnuson, W.G. Jr.; Gwyn, C.W. (California Univ., Liver- 
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more (USA). Lawrence Livermore Lab.). Dec 1978. Contract W- 
7405-ENG-48. 32p. Dep. NTIS, PC A03/MF AO1. 

A summary is presented of the Euro Economic Commu- 
nities (EEC) symposium held in Brussels, Belgium, November 27— 
29, 1978. The symposium outlined the history, goals, conclusions, 
and recommendations of a feasibility study on computer-aided design 
of digital circuits and systems sponsored by the Commission of 
European Communities. 


37326 Investigation of the electrostatic field of the disconnector 
gap between contacts in high-voltage sulfur hexafluoride distribution 
devices. Yarmarkin, M.K. grad Polytech Inst, USSR). Izv. 
Vyssh. Uchebn. Zaved., Energ.; No. 7, 110-115(Jul 1978). (In Russian). 

The electrostatic field formed inside a cylindrical shell by two 
coaxial electrodes, one of which is grounded, and another is under 
the effect of high voltage, is py ape Computer calculations, 
using the method of sectors, lead to the conclusion that it is prefer- 
able to choose a hemispherical shape for the endings of disconnector 
contacts. 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 35980, 35987, 35988, 35992, 36977 


37327 Corrosion mechanisms in refuse-fired steam generators 
related to superheater tube failure. Kerekes, Z.E.; Bryers, R.W.; 
Sommerland, R.E. (Foster Wheeler Energy Corp., Livingston, NJ). 
p 120-170 of Present status and research needs in energy recovery 
Ron wastes. Matula, R.A. (ed.). New York, NY; American Society 
of Mechanical Engineers (1977). 
From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 
European experience with refuse-fired waterwall-cooled 
steam generators indicated that severe fouling and corrosion could 
occur. Laboratory analyses and a literature survey indicated that 
oo sulfur, and heavy metal compounds accelerate corrosion. 
robable role of these species in the chemistry of corrosion is 
pod ed. The investigation oe a superheater tube that failed after less 
than 3000 hrs of operation is reported and analyses indicate that the 
corrosion was caused by minor constituents of an such as Pb and 
Zn. (JSR) 


37328 Review of 4 years of operation with an incinerator-boiler 
of the second generation. Thoemen, K.H. (City of Duesseldorf, West 
Germany). pp 171-181 of Present status and research needs in energy 
recovery from wastes. Matula, R.A. (ed.). New York, NY; American 
Society of Mechanical Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

The incinerator-boiler installed at the Duesseldorf refuse 
combustion plant was designed to ameliorate the corrosion problems 
mesg observed. The operational experiences obtained with the 
urnace and the superheater are reported. Corrosion connected with 
the furnace was corrected by the installation of SiC bricks. The 
severe corrosion occurring in the superheaters differed from previ- 
ous corrosion phenomena. Analysis of the causes of this corrosion 
led to the conclusion that both corrosion by fused sulfate salts and 
reaction of the metal oxides of the tube material with sublimating 
alkalie sulfates occurs. (JSR) 


37329 Corrosion mechanisms in municipal incinerators versus 
refuse composition. Vaughan, D.A.; Krause, H.H.; Boyd, W.K. (Bat- 
telle Memorial Inst., Columbus, OH). pp 182-212 of Present status 
and research needs in energy recovery from wastes. Matula, R.A. 
(ed.). New York, NY; American Society of Mechanical Engineers 
(1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

Corrosion of heat recovery tubes exposed to combustion 
products from burning of municipal and industrial wastes has been a 
major problem with ay og: to utilizing heat energy created in 
y~ oll of solid waste incineration. Influence of Cl” and S 
content is discussed, and effects of temperature are evaluated. 


37330 Waste separation and processing. Poppleton, H.O.; DeCe- 
sare, R.S. (Federal Bureau of Mines, Boulder City, NV). pp 214-217 
of Present status and research needs in energy recovery from wastes. 
Matula, R.A. (ed.). New York, NY; American Society of Mechani- 
cal Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

Research needs in the area of municipal waste separation and 
processing and some associated problems for which solutions are 
needed are identified. (JSR) 


37331 Incineration residue : recovery frac- 
tion. Glysson, E.A. (Univ. of Michi Ann Arbor). pp 229-235 of 
Present status and research needs in energy recovery wastes. 
Matula, R.A. (ed.). New York, NY; American Society of Mechani- 
cal Engineers (1977). 
From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 
The techniques used by the Huron Valley Steel 
(HVS) to recover ferrous materials from the incineration residue of 
municipal wastes are reported. Problems encountered and the solu- 
tions developed are summarized. The contractual its with 
the municipal authorities are also briefly reported. (JSR) 


37332 Overview of energy recovery from municipal waste. Fer- 
nandes, J.H. (Combustion Engineering, Inc., Windsor, CT). pp 251- 
254 of Present status and research needs in energy recovery from 
wastes. Matula, R.A. (ed.). New York, NY; American Society of 
Mechanical Engineers (1977). 

From Conference on present status and research needs in 
energy recovery from wastes; Oxford, OH, USA (19 Sep 1976). 

Problems inherent in the recovery of energy and materials 
from municipal solid wastes are reviewed. These include reliabili 
of the equipment and preparation of the wastes, air pollution control, 
markets for recovered materials, institutional barriers, and compli- 
ance with local, state, and federal regulations. (JSR) 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 35497, 35585, 35689, 35692, 
35723, 36300, 36302, 36303, 36318 


37333 eigenen Sag ar. « 1) Airfoil cooling hole plugging 
by combustion gas impurities of the type found in coal derived fuels. 
Deadmore, D.L.; Lowell, C.E. (National Aeronautics and Be wy 
Administration, Cleveland, OH (USA). Lewis Research Cen me 
Feb 1979. Contract EF-77-A-01-2593. 15p. (NASA-TM—7907: 
Dep. NTIS, PC A02/MF A0O1. 

Film cooled airfoils were heated in the Mach 0.3 combustion 
gases of a burner rig. The flame temperature was varied but the 
initial leading edge temperature of the airfoil was cooled to 815° C 
by air whose pressure was then fixed for the duration of the run. The 
combustion gases were doped with a combination of Fe, Pb, Ca, _ 
K, and P at ratios similar to those found in Solvent Refined Coal 
at higher total concentrations. Cooling hole plugging was send 
by the observed increase in leading edge temperature. As the air 
mass flow ratio (coolant/hot gas) increased —— a minimum, 
which was a function of the deposit chemistry, the tendency for 
plugging decreased. The flow rates needed to substantially reduce 
plugging were quite high, meres a potential problem for gas 
turbines operating on coal-derived 


37334 (HCP/T2471—33) Industrial application fluidized bed 
combustion category III indirect fired heaters. Quarterly technical 
report No. 10, 1 October—31 Dec 1978. Se 
neering Co., Florham Park, NJ (USA). Engineering TNTTs, Be 
Dept.). Apr 1979. Contract EX-76-C-01-2471. 33p. Dep. NTIS 
A03/MF AO0Ol1. 

A program is underway to evaluate the technical and eco- 
nomic potential for the application of fluidized bed combustion to 
refinery and petrochemical plant, indirect-fired, process heaters. 
Phase I of the program consists of the design, construction and 
operation of three laboratory facilities to carry out these studies. 
Fluidized bed performance studies, including bed mixing and density 
measurement, have been completed on six alternative tube bundle 
configurations ranging from 2-inch to 6-inch diameter tubes arranged 
on nominal 2-diameter, 3-diameter and 4-diameter horizontal spac- 
ing. Conductive/convective heat transfer coefficients as a function 
of tube size, location and surface orientation have also been obtained 
on these same bundle configurations and on isolated single tubes. 
Finally, evaluations have been made on the effect of altering the 
tube-to-grid dimensions and of operating with limestone beds of 
different particle size distributions. A Process Stream Coking Test 
Unit is being used to study the parameters affecting coke laydown on 
the internal surface of hydrocarbon-containing tubes under condi- 
tions of high temperature and heat transfer rate. The preliminary 
data analysis shows that, in addition to film temperature, mass 
velocity is an important parameter in controlling coking rate. 
Design, procurement and construction activities are underway for 
the third laboratory facility which will be a "hot" coal fired fluidized 
bed combustor. The unit design, status of the construction and 
planned test matrix are described. This facility will be used to study 
overall heat transfer coefficients in a “hot” fluidized bed in addition 
to fuel combustion. 


37335 Relationship between the morphological properties of half- 
calcined dolomite and the kinetics of the sulfation reaction. Siegel, S 
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Fuchs, L.H.; Hubble, B.R.; Nielsen, E.L. (Argonne Natl Lab, Ill). 
Environ. Sci. Technol.; 12: No. 13, 1411-141 1978). 
A kinetic, morphological, and structural study has been made 
of the half-calcination in BCR 1337 dolomite stones. The 
investigation covered temperature range 640-800Sdegree$C in 
40% CO$sub 2$-60% He and 100% COSsub 25 at l-atm pressure. 
Certain morphological features which can have a bearing on subse- 
quent sulfation kinetics have been examined. 


37336 Turbulent concentration field of ee i. Bet, 

A.D.; Brown, D.R.; Dodson, M.G.; Thomas, JR. SO 1978 

West est’ Midlands, Engl). J. Fluid Mech; 88: 431-449(13 Oct 1 
tration 


given, together with the concentration probability density distribu- 
tion. A theory for interpreting the statistical aspects of the signal is 
presented and results are compared with other data from the litera- 
ture on jets of uniform and non-uniform density. It is shown that the 
intensity of concentration fluctuations has an asymptotic value of 
28.5% in the far field region of the jet. One interesting feature of the 
= is the deviation from Gaussian statistics along the jet center-line. 
8. 


37337 Deborah combustion’s circulating fluid bed is looking 
good. Butler, P. Engineer (London); 247: No. 6394, 57(12 Oct 1978). 

The development of package boilers and an incinerator for 
burning tarry wastes is under construction. The design and operation 
of this fluidized bed unit are described. (LCL) 


37338 Influence of partly burnt gaseous on determina- 
tion of the air ratio and efficiency. Annaratone, D. Termotecnica 
(Milan); 32: No. 8, 438-448(Aug 1978). (In Italian). 

The possibility of accounting for the unburned - in the 
formulas for the calculation of the air ratio is examined. value of 
these errors in the case where determination of the unburnt gases is 
impossible or very difficult and uncertain is considered. The classical 
formulas for the calculation of the air ratio are modified by introduc- 
ing the [CO] value and a diagram for approximate determination of 
the air ratio in cases of partial burnout are presented. 


37339 Combined optimization of temperature of waste gases in 

boilers and chimney parameters, taking fuel into account. 

Nemtsev, Z.F.; Branskii, V.S. Laoag agg Polytech Inst, USSR). 

Izv. Vyssh. Uchebn. Zaved., Energ.; No. 8, 75-81(Aug 1978). (In 
Russian). 

It is shown that methods of determination of the energy value 
of residual oil fuel, as well as of chimney investigations, may be 
applied to refine the previously proposed solutions regarding the 
determination of some boiler indices. The importance and necessity 
of taking into account the factor of residual oil fuel quality and of its 
energy value in trying to determine the temperature of boiler waste 
gases, the magnitudes of its heating surfaces, and fuel consumption is 
discussed. 


37340 Experimental combustion of Berozovo coal with an elevat- 
ed ash content. Marshak, Yu.L.; Goncharov, A.I.; Protsailo, M.Ya.; 
Suchkov, S.I.; Dik, E.P.; Konopel’ko, I.N.; Bruer, G.G.; Kozlov, 
V.V.; Ivanov, P.A.; Poobus, A.P.; Vasyuk, V.S.; Dyukov, V.M.; 
Eglit, S.G.; Tsedrov, B.V.; Efimenko, A.N.; Verzakov, V.N. (Sib 
Heat Eng Inst, USSR). Teploenergetika (Moscow); No. 8, 9-14(Aug 
1978). (In Russian). 

Results of combustion of Berozovo lignite in a boiler with gas 
drying and direct blowing of pulverized fuel are presented. Results 
of an investigation of the processes of drying and grinding, ignition, 
and burnout of the fuel, of the behavior of it mineral part, of local 
and total heat transfer in the furnace, emissive properties of the 
flame, the wall region of the chamber, formation of nitrogen oxides, 
and efficacy of operation of the electric filter are presented. Recom- 
mendations on combustion in high-capacity boilers are given. 


37341 estigation of controllability of bubbling-type burner 
arrangements. Tverskoi, Yu.S.; Gudzyuk, V.L.; Ballod, B.A. (Ivan- 
ovo Power Eng Inst, USSR). Teploenergetika (Moscow); No. 7, 81- 
84(Jul 1978). (In Russian). 

Results of an experimental investigation of static and dynamic 
characteristics of bubbling-type burner arrangements are presented. 
The investigations were carried out on a fire setup equipped with a 
low-output bubbling-type burner (up to 30 kg/h using residual oil 
fuel) under conditions close to the o; ——— ones. Conclusions are 
drawn ——— the principles of automation of these burners. 
pene the flowrate of the primary air may be used to control 

the thermal output of the burner. A better way, however, is to utilize 
the accumulating volume of the burner for this purpose. 
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37342 Description and validation of a three-dimensional proce- 
dure for combustion chamber flows. Abou Ellail, M.M.M.; Gosman, 
A.D.; Lockwood, F.C.; yo LE.A. (Imp Coll of Sci and 
Technol, London, Eng)). J. 2: No. 2, 71-80(Mar-Apr 1978). 
A prediction method for three-dimensional reacting flows is 
described. It comprises a numerical solution technique for the time- 
averaged —— partial differential equations and physical mod- 
eling for the turbulence, combustion, and thermal radiation. The 
requirement of computational economy is strongly emphasized by 
the method, which employs an implicit numerical technique of the 
finite-difference kind to solve the gov equations iteratively. 
The turbulence model is of the “two-equation” variety, while the 
combustion model is based on a “fast kinetics” statistical approach. 
A newly developed flux model is employed for the thermal radi- 
ation. Comparisons of predictions and data are presented for indus- 
trial furnaces, but the method is applicable to 
tion chambers including gas turbine cans. 


37343 Experience of ae operating boiler units with 
flat-flame burners. ; Katsnel’son, B.D.; Khristin, L.M.; 
Parparov, <> Pavlov, VAS yo en AA.; Shatil’, A.A.; 

Dubrovskii, V. 'D; Ivanov, VS; Lge ALL; Lakhmanios, Al; 
Itskovich, V.Ya. (Cent Sci Res, Plann and Des Boiler and Turb Inst, 
USSR). Energ nie; No. 6, 1-4(1978). (In Russian). 

An analysis of the experience of designing and operating 

ee with counter-flow and tangential arrangement 
of flat-flame burners, installed in 25 pulverized coal boilers with solid 
and liquid slag removal and fired with different brands of coal, 
residual oil, and gas, is ted. Advantages of a wide use of 
burner arrangements of in power plants are pointed out. 
They are single, cheap, reliable and efficient and they widen the 
range of loads considerably 


forms of combus- 





UNDERGROUND ENGINEERING 


37344 Sprayed concrete with steel fibers for mining and tunnel- 
ling. ea Glueckauf-Forschungsh.; 39: No. 6, 257-262(Dec 1978). 
German 


(In 

The material properties of sprayed concrete with steel fibers 
can be used to great advantage in tunnelling and mining. Wider use 
has not been made of this building material because of process 
technology problems in manufacture. An analysis of previous re- 
search shows clearly that penned sey A technology factors have previous- 
ly been insufficientl s for theoretical formulae 
for sprayed mone Berens conveyance hens ent of recoil, and also 
for a results and their ae The article is con- 
cerned wi theoretical formulae and investigating the 
results pono by evaluating extensive ents in site condi- 
tions. In carrying out the experiments, factors are carefully 
recorded and included in evaluation. From the information obtained 
it is possible to derive trends on the development of recoil quantities 
and the composition of the installed sprayed concrete with steel 
fibres ee on various factors, and thus to derive the strength 
to be expected from it. 


37345 Results of a program of instrumentation involving a pre- 
cast segmented concrete-lined tunnel in clay. Belshaw, D.J.; Palmer, 
J.H.L. (Morton, Dodds and Partners Ltd, Rexdale, Ont). Can. 
Geotech. J.; 15: No. 4, 573-583(Nov 1978). 

In Thunder Bay, Ontario, a 2.16 m tunnel is nearing comple- 
tion in a soft to firm clay using a full-face tunnel boring machine and 
an unbolted precast segmented concrete lining. Because of the 
uniqueness of the method of construction, an extensive field instru- 
mentation program was undertaken to evaluate the tunnelling proce- 
dure and the performance of the completed tunnel. The first phase of 
instrumentation involved a 60 m length of the tunnel and included 
observations of ground surface deformation, soil deformation (as 
measured by slope indicators, magnetic extensometers, and deep 
settlement = ts), total pressure on the lining, and deformation of 
the lining. The information also included tunnelling procedure and 
weight of spoil removed as the tunnel boring machine passed 
through the instrumented area. These observations are presented and 
discussed. Some problems of instrumentation are considered. 


37346 Hemspoortunnel: the longest tunnel elements in the world. 
Consult. Eng. (London); 42: No. 10, 53, 56-57(Oct 1978). 

The tunnel described has a length of 2420 m, the deepest part 
of which will be 26.15 m below the Dutch Ordinance level, the 
depth of the canal above the tunnel being 15 m. The cross section 
has a width of 21.5 m and a height of 8.7 m. The tunnel consists of 
three tubes each of which contains a single track. Design back- 
ground, construction and installation of the tunnel are discussed. 


37347 The relationship between cooling coil performance and the 
chilled water temperature. Pilz, W. (Vaal Reefs Explor and Min Co, 
S Afr). J. Mine Vent. Soc. S. Afr.; 31: No. 10, 177-183(Oct 1978). 
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The first section of this paper deals with the relationship 
between cooling coil performance and chilled water flow and in- 
cludes data of an economical exercise. The second section of the 
paper is concerned with the relationship between chilled water flow 
rate and chilied water temperature when the output of the cooling 
coil is constant. 


37348 Use of chilled service water at east rand eye! mines 
limited. Cilliers, P. (East Rand Propr Mines, Ltd, S Afr). J. Mine 
Vent. Soc. S. Afr.; 31: No. 9, 157- 168(8ep 1978). 

Various systems of service water cooling, compatible with 
the current refrigeration systems on the mine, are described. Results 
obtained to date are discussed, together with possible modifications 
for future use. It is concluded that service water cooling can provide 
additional benefits in cooling deep-level underground workings, 
although the system will not supplant the conventional air cooling 
systems on the mine. | ref. 


37349 Use of fibreglass ducting for ventilating development ends. 
Theunissen, F.J. (Buffelsfontein Gold Min Co, S Afr). J. Mine Vent. 
Soc. S. Afr.; 31: No. 9, 169-173(Sep 1978). 

As a result of numerous difficulties experienced with the 
installation of conventional galvanized iron pipes, consideration was 
given to finding a more suitable pipe which would be easier to install 
and result in less leakage. Experiments were made on two different 
types of pipe installations. Nylon anti-static tubing was highly suc- 
cessful when installed under controlled conditions. When issued for 

eneral use, serious problems occurred mainly due to human error. 
Fierce piping was found to have the advantages of both galva- 
nized and nylon piping. It was subsequently installed in mining areas 
of South Africa. 1 ref. 


MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 35733, 35745, 35770, 36092 


37350 St helier. Wilkinson, A.R. (Coode and Partners, London, 
Engl). Consult. Eng. (London); 42: No. 10, 22-23, 25, 27(Oct 1978). 
Development of an oil tanker harbor in Jersey, England is 
described. The paper deals with the design considerations, new 
breakwaters and various forms of concrete facing blocks. 


37351 Mina jebel ali development. Consult. Eng. (London); 42: 
No. 10, 35-38(Oct 1978). 

The design considerations, development and construction of a 
new harbor for Dubai, the capitol of Oman in Arabia are discussed. 
The new harbor had been planned to consist of an inland lagoon, 
with an overall length of 15 km of quay wall, designed in the shape 
of a wide 'U’, and with a water depth of 11.5 m and 14 m below 
datum. 


37352 New dredging generation. Consult. Eng. (London); 42: No. 
10, 59-61, 64(Oct 1978). 

Advances in dredging technology are discussed and introduc- 
tion of the M Steven 80 cutter suction dredger which is reported to 
give a new dimension to a dredger’s ability to work in exposed 
conditions, hard soil types and at high production rates is presented. 


37353 GHH Schiffbau - partner in the development of petroleum 
and natural gas deposits. Spindler, H.G.; Wasik, J. M.A.N. (Maschin- 
enfabr. Augsb.-Nuernb.) Forsch., Planen, Bauen; No. 9, 50-55(Apr 
1978). (In German). 

For the exploitation North Sea oil reserves, mobile drilling 
barges, winning equipment and other offshore structures are re- 
quired which must be maintained from the shore. The paper gives a 
survey of the programme of activities of GHH Sterkrade who build 
special ships for petroleum and natural gas winning. 


37354 Seismic analysis of offshore structure supported on pile 
foundation. Liou, D.D.N. Berkeley, CA; Univ. of California (1978). 
104p. University Microfilms Order No. 79-04,524. 

Thesis (Ph. D.). 

An analytical study of the seismic response characteristics of 
an offshore structure supported on pile foundations is presented. To 
allow the basic modeling of the structure—foundation sytem, a 
simple mathematical model of pile foundation based on the three- 
dimensional theory of elasticity is developed. The earthquake surface 
ground motion is prescribed in the time domain, the solution of the 
system is carried out in the frequency domain, and the desired 
response quantities are transformed back to the time domain. Foun- 
dation—structure interactions effects are examined by comparing 
response quantities obtained for models with and without foundation 
flexibility. The interaction effects are found to be quite significant. 


37355 Dynamic and fatigue analysis of deepwater platforms. 
Marshall, P.W.; Kinra, R.K. (Shell Oil Co., Houston, TX). pp 206- 


209 of Advances in civil engineering through eee (TTY mechanics. 
New York, NY; American = of Civil PBagtuces (1977) 

From ASCE engineering mechanics division specialty confer- 
ence; Raleigh, NC, USA (25 May 1977). 

The essential features of a probabilistic dynamic and fatigue 
analysis are described using directional wave spectra, as applied to a 
deepwater fixed platform in approximately one thousand feet of 
water. This is a detailed member-by-member check of the final 
design, performed as a follow-up to the preliminary analysis de- 
scribed earlier. 


37356 Dynamic analysis of fixed offshore platforms. Penzien, J. 
(University of California, Berkeley, CA); Tseng, W.S. pp 510-513 of 

Advances in civil engineering through engineering mechanics. New 
York, NY; American Society of Civil Engineers (1977). 

From ASCE engineering mechanics division specialty confer- 
ence; Raleigh, NC, USA (25 May 1977). 

The basic theory of three-dimensional dynamic analysis of 
fixed offshore platforms and the mathematical modelling of the 
dynamic response of a fixed offshore platform and its supporti 
foundation to seismic and/or water waves are described. (LCL 


37357 Ocean resources utilization. Monney, N.T. (ed.). New 
York, NY; American Society of Mechanical Engineers (1976). 158p. 
(CONF-761267—P2). $10.00. 

From Winter meeting of the ASME; New York, NY, USA (5 
Dec 1976). 

Separate abstracts were prepared for two of the five papers 
included. Three of the papers were not in scope. (WHK) 


POLLUTION CONTROL EQUIPMENT 


REFER ALSO TO CITATION(S) 36930 


37358 Apparatus for the treatment of gas aS exhaust gas. 
Sato, I.; Uchiyama, Y.; Tsukahara, S.; Oshima, R.; Hishinuma, Y. (to 
Hitachi, Ltd.). US Patent 4,131 432. "26 Dec 1978. Priority date 10 
Feb 1976, Japan, 8p. 

A reducing agent such as ammonia, urea or hydrazine effect- 
ing selective reduction reaction with an exhaust gas from a gas 
turbine is injected into a duct of the turbine along with water, and at 
the same time compressed air from a compressor for the turbine is 
jetted in the duct to atomize the reducing agent. An amount of the 
water is controlled so that the surrounding temperature will be 
suitable for reduction of nitrogen oxides of the exhaust gas. The 
atomized reducing agent flowing in the duct is decelerated by 
silencers disposed in the duct, expecially by a particular arrangement 
thereof, so that the reducing agent will be in good contact with the 
exhaust gas to sufficiently reduce the nitrogen oxides. Catalyst layers 
are used according to kinds of the reducing agent. The catalyst 
layers are disposed in the silencers or at the postitions that the 
silencers are disposed. 


37359 System for treating and recovering energy from exhaust 
gases, Funk, H.F. US Patent 4,126,000. 21 Nov 1978. Filed date 6 
Apr 1976. 10p. 

The sensible and latent heat of hot exhaust gases generated in 
fuel burning furnaces, roaster, cement kilns, and the like is trans- 
ferred to.a power fluid in the boiler of an external combustion 
engine. The cooled gases are purified by subliming or freezing out 
harmful, less volatile components. The purified gases are discharged 
to atmosphere without using flue gas stacks. The sublimed or frozen 
out impurities are collected and neutralized. 


37360 Catalytic waste gas purification process. Reith, K. (Her- 
aeus (W.C.) G.m.b.H., on p-mcowarh F.R.)). Chem. Tech. 
(Berlin); 7: No. 11, 483-485(Nov 1978). (In German). 

Systems and equipment to reduce oxydizing organic com- 
pounds in the waste air from industrial plants and diesel engines are 
described. The purification processes are carried out using catalysts 
with a honeycomb structure that lower the reaction temperature for 
the oxydation to below 400°C. 


Investigation of distribution of dust and gas flow in paired 
constant-section collectors under different flow conditions. 
Idel’chuk, I.E.; Aleksandrov, V.P. (State Sci Res/Inst for Gas Purif 
in Ind and Sanit, USSR). Teploenergetika (Moscow); No. 9, 43-46(Sep 
1978). (In Russian). 

Collectors with a rectangular section, whose initial section 
equaled 250 x 250 mm, were tested for the dependence of the 
character of distribution by lateral outlet ducts of particles suspend- 
ed in the flowing gas on their dispersion and flowrate. The collectors 
had eight local outlet ducts with section area of 75 x 133 mm. It is 
shown that the position of the outlets has a substantial effect on the 
uniformity of distribution of flow by lateral ducts. 
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small particles contained in flowing medium G.A. (to 
a 
Deutsches Patentamt, Muenchen (| medion. Ringler, GA (o 
Patent 2,252,513/C/. 22 Jun 1978. re cay 
and rendering 


— accumulator is used for co! 
visible particles, e.g. bacteria in gas, for examining air pollution 


or for medicinal or analytical purposes. It consists of a 
hollow cylinder, at one end of which an accumulator and separator 
part are arranged and at another end of which an extractor and 
stabiliser part are fitted. In order to clean the accumulator without 
dismantling, to extract les without interruption or to be able to 
add additional ma‘ additional ducts are taken to the internal 
hollow cylinder at both ends. The flow — can have the shape 
of a rotating hub. The cylinder wall consists of transparent material 
to enable direct observations to be made. 


BRAYTON 
REFER ALSO TO CITATION(S) 37068 
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REFER ALSO TO CITATION(S) 37950, 37954 


DESIGN, DEVELOPMENT, AND OPERATION 


37363 (ORNL/TM—6801) Procedures manual for the Oak 
Ridge Electron Linear . Todd, H.A. (Oak Ridge National 
Lab., TN (USA)). 8 eo 1979. Contract W-7405-ENG-26. Sip. Dep. 
NTIS, PC A04/MF 

The ten eo Manual for the Oak Ridge Electron Linear 
Accelerator contains specific information a to operation 
and safety of the facility. Items such as the interl system, radi- 
ation monitoring, emergency procedures, night shift and weekend 
operation, and maintenance are discussed in detail. 


37364 (SLAC-Trans— 186) Bag om creating a : vi. 


energy colliding 
Budker, G.L; Skrinskii, A.N. Nov 1978.1 No source available. 24p. 
Dep. NTIS, PC A02/MF AOI. 

A method for obtaining electron—positron colliding beams 
using two linear accelerators directed toward each other. Feasibility 
of arrangement is discussed, and parameters are given for an 
accelerator at 2 x 100 GeV and 2 x 300 GeV energies. (GHT) 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 37387, 37391, 37396, 37397, 
37398, 37952, 37969 


37365 a. ae ag coupling impedance of step 
discontinuities in beam tube. Hahn, H.; Zatz, S. (Brookha- 
ven National a. Upton, NY (USA)). 1979. Contract EY-76-C-02- 
0016. 4p. (CONF- 790 27—53). Dep. NTIS, PC A02/MF AO1. 

rom IEEE icle pte sewn conference; San Francisco, 
CA, USA (12 Mar 1979). 

The longitudinal coupling impedance presented by a single 

wall discontinuity to the circulating beam in a circular accelerator or 
storage ring is usually analyzed by considering a developed periodic 
structure. However, the typical parameters are often such that it 
becomes adequate to treat the discontinuity as a nonperiodic prob- 
lem. Using modal field matching methods, solutions were derived for 
the cases of a single as well as a double-step discontinuity in a 
circular beam tube. Numerical results are presented in this paper and 
the typical behavior at low frequency, at reasonance, and above cut- 
off is discussed. 
37366 (BNL—25772) Low beta accelerating system for heavy 
fons. Bertsche, A.; Brodowski, J.; Keane, J.; Maschke, A.W.; Sand- 
ers, R. (Brookhaven National Lab., Upton, NY (USA)). 1979. Con- 
tract EY-76-C-02-0016. 3p. (CONF- 79032742). Dep. NTIS, PC 
A02/MF 4" 


Fro 
CA, USA (12 Mar 197 
To investigate a performance that can be achieved for low 
energy heavy ion particle acceleration, a two megahertz low beta 
linac is being built. This structure, intended for acceleration of 260 
keV xenon or 400 keV mercury, is comprised of a quarter wave- 
length parallel plate resonator used to support drift tubes forming a 


) accelerator conference; San Francisco, 
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8 /2 structure. The 20 gap accelerator, to be driven by a 30 
kilowatt transmitter, will a 10 milliamperes of mercury ions at 
the 1.8 MeV energy level. Focussing is achieved by a unique 
arrangement of electrostatic quadrupoles. 


37367 ee Measurement of the longitudinal coupling 

in the Brookhaven AGS. Pedersen, F.; Raka, E.C. (Brook- 
haven National Lab., Upton, NY (USA)). 1979. Contract EY-76-C- 
02-0016. 3p. (CONF-790327—57). Dep. NTIS, PC A02/MF AO1. 

From IEEE icle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

The imaginary part of the longitudinal coupling impedance 
has been measured as a function of energy from 5 to ~ 28 GeV. This 
impedance is proportional to Af = (f/sub q/—2f/sub d/) where f/ 
sub d/ is the coherent dipole frequency and f/sub q/ the coherent 
quadrupole frequency. These uencies are obtained by stimulating 
coupled bunch oscillations. If the dominant impedance is due to 
inductive wall plus space charge effects, then one has (Z/n) = 

gt gates .?]! where L is the inductance per turn and % = 
the particle rotation frequency. The expression (Z/n) = 
‘jt *hVonoe phi/sub s/B*/3lof/sub d/ can be used to find the 
impedance if the synchrotron phase space distribution is proportional 
to (l—r?)/sub 1/2/. lo is the’ current wd bunch, B = E X tale the 
bunch length and Vo is the external voltage. For a distribution — 
by (1—r?) the right hand side should be multiplied by 27/47”. If 
latter is assumed, an inductive impedance of 20.4 2. is obtained with 
a null at ~ 6 Gev (y/sub tr/ = 8.5) for a transverse emittance of 22 
ap rad-m. At 5 GeV the reactance is negative but larger than the 
simple relation assumed for (Z/n) would predict. If the bunches are 
parabolic, then the inductive impedance would be 29.7 0 with a null 
again at 6.6 GeV but only for an emittance of 2.5 yrad-m. Again the 
5 GeV reactance is much too large. The significance of these results 
is discussed. 
= (BNL—25785) Tests of SEC stability in high flux proton 
Uae NY usa) V.; Witkover, R.L. (Brookhaven National Lab., 
Upton, (USA)). 1979. Contract EY-76-C-02-0016. 3p. (CONF- 
790327—64). Dep. NTIS, PC A02/MF AO1. 

From p= 2 icle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

The Secondary Emission Chamber (SEC) is used to measure 
the beam intensity in slow extracted beam channels of proton synch- 
rotrons around the world. With the improvements in machine inten- 
sity, these monitors have been exposed to higher flux conditions than 
in the past. A change in sensitivity of up to 25% has been observed 
in the region around the beam spot. Using SEC’s of special construc- 
tion, a series of tests was performed at FNAL, BNL-AGS and 
CERN-PS. The results of these tests and conclusions about the 
construction of more stable SEC's are presented. 


37369 gE eee —aO< insertion quadrupoles. Kau- 
erts, J.; Polk, L.; ry W.; Dahl, P.F. (Brookhaven National 
b., Upton, NY (USA)). 1979. eas EY-76-C-02-0016. 3p. 

(CONF ag ye Dep. NTIS, PC A02/MF AOl1. 

IEEE icle accelerator conference; San Francisco, 

CA, USA (12 Mar 1979). 

Beam focussing and control at the beam intersection regions 
of ISABELLE is accomplished by a number of superconducting 
insertion quadrupoles. These magnets differ from the standard ISA- 
BELLE quadrupoles in various ways. In particular, the requirements 
of limited space near the intersections and aperture for beam extrac- 
a im constraints on their configuration. To achieve optimum 

ocussing and provide tuning flexibility calls for stronger 
poe Hao trim windings than those in the standard quadrupoles. 

¢ magnetic and mechanical design of the insertion quadrupoles 
and their associated correction and steering windings to accomplish 
the above tasks is presented. 


37370 (BNL—25801) Magnetic field measurements on ISA- 
BELLE storage ring magnets. Bleser, E.; Dahl, P.; Gardner, D.; 
Kaugerts, J.; McInturff, A.; Robins, K.; Sampson, W.; Schewe, P. 
(Brookhaven National Lab., Upton, NY (USA)). 1979. Contract EY- 
76-C-02-0016. 4p. (CONF-790327—66). Dep. NTIS, PC A02/MF 
AOl. 

From IEEE icle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

In 1978 the magnetic field shapes of six ISABELLE proto- 
type dipole magnets were measured in detail. All the harmonic terms 
that are forbidden by symmetry in dipole magnets are found to have 
values that are zero to within the allowed tolerances. This result 
indicates that the random errors in conductor placement are within 
tolerances and that the assembly techniques are satisfactory in this 
regard. However, the first allowed error term in a dipole magnet, 
the sextupole term, is much too large, and varies greatly from 
magnet to magnet resultin tL field errors at the edge of the desired 
good field region that are 10~* of the central field value, whereas the 
tolerable field errors are of the order of 10~* of the central field 
value. This large sextupole term has been traced to assembly errors 
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which yield a coil assembly which instead of being circular in cross 
section is racetrack shaped, with the vertical axis being 10 to 20 
thousandths of an inch greater than the horizontal axis. This problem 
will be corrected in the future production series. 


37371 (LA-UR—79-702) Time-resolved beam energy measure- 
ments at LAMPF. Hudgings, D.W.; Clark, D.A.; Bryant, H.C. (Los 
Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG- 
36. 4p. (CONF-790327—39). Dep. NTIS, PC A02/MF AO1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

A narrow atomic photodetachment resonance is used to meas- 
ure the LAMPF beam energy. Energy and time resolution are 
adequate to permit the use of this method in studying transient 
changes in accelerated beam energy. 


37372 (LA-UR—79-712) Tests of the intense neutron source 
(INS) prototype. Armstrong, D.D.; Emigh, C.R.; Hyde, J.C.; Meyer, 
E.A.; Schneider, J.D. (Los Alamos Scientific Lab., NM (USA)). 
1979. Contract W-7405-ENG-36. 4p. (CONF-790327—32). Dep. 
NTIS, PC A02/MF AOl. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

A prototype of the INS accelerator system was constructed 
to produce an intense dc beam of protons at energies up to 200 keV. 
Using a Pierce geometry accelerating system, a 250-mA dc beam of 
hydrogen ions was extracted at an energy of 125 keV from an 
annular duoplasmatron. Of this beam, 100 mA of H* ions were 
transported into a 1-cm-diam supersonic jet target, with backstream- 
ing gas minimized by differential pumping. Both the jet target and 
the differential pumping system functioned satisfactorily. No sub- 
stantial increase in backstreaming of the nitrogen jet gas occurred for 
a beam power equivalent to 150 kW of tritons onto deuterium. 


37373 (LA-UR—79-748) Cloud and surface muon beam charac- 
teristics. van Dyck, O.B.; Hoffman, E.W.; Macek, R.J.; Sanders, G.; 
Werbeck, R.D.; Black, J.K. (Los Alamos Scientific Lab., NM 
(USA)). 1979. Contract W-7405-ENG-36. 4p. (CONF-790327—50). 
Dep. NTIS, PC A02/MF AO1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

Muon rates and polarizations have been measured on several 
beam channels at LAMPF to characterize muon production from 
the primary target surface or adjacent volume. To produce these 
surface or cloud beams, the channel is tuned to accept beam directly 
from the target. The measurements range from 20 to 200 MeV/c in 
muon momentum at production angles of 20, 45, and 65°. Both p* 
and p rates, and pw* polarization were measured. Surface beam 
polariztion is close to 100%, while cloud beam polarization is low. 
The surface y.* rate dependence upon proton beam depth in the 
target is studied. 


37374 (LA-UR—79-749) Secondary beam line phase space mea- 
surement and modeling at LAMPF. Floyd, R.; Harrison, J.; Macek, 
R.; Sanders, G. (Los Alamos Scientific Lab., NM (USA)). 1979. 
Contract W-7405-ENG-36. 4p. (CONF-790327—49). Dep. NTIS, 
PC A02/MF AOl. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

Hardware and software have been developed for precision 
on-line measurement and fitting of secondary beam line phase space 
parameters. A system consisting of three MWPC planes for measur- 
ing particle trajectories, in coincidence with a time-of-flight tele- 
scope and a range telescope for particle identification, has been 
interfaced to a computer. Software has been developed for on-line 
track reconstruction, application of experimental cuts, and fitting of 
two-dimensional phase space ellipses for each particle species. The 
measured distributions have been found to agree well with the 
predictions of the Monte Carlo program DECAY TURTLE. The 
fitted phase space ellipses are a useful input to optimization routines, 
such as TRANSPORT, used to search for superior tunes. Applica- 
tion of this system to the LAMPF Stopped Muon Channel is 
described. 


37375 (LA-UR—79-752) Innovative spin precessor for intermedi- 
ate energy protons. Hoffman, E.W. (Los Alamos Scientific Lab., NM 
(USA)). 1979. Contract W-7405-ENG-36. 3p. (CONF-790327—46). 
Dep. NTIS, PC A02/MF AO1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

A spin precessor has been designed to provide arbitrary 
orientation of the polarization in the external proton beam at 
LAMPF. The device utilizes two superconducting solenoids, three 
conventional dipoles, and conversion of polarized H™ to H* to 
provide an achromatic, undeflected beam with tunable spin orienta- 
tion over a range of energies from 400 MeV to 800 MeV. A portion 
of this device is being installed to provide compatibility between two 
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facilities which simultaneously use two branches of the external 
proton beam at LAMPF. 


37376 (SLAC-PUB—2278) High energy electron cooling to im- 
prove the luminosity and lifetime in beam machines. Cline, 
D.; Garren, A.; Herr, H.; Mills, F.E.; Rubbia, C.; Ruggiero, A.; 
Young, D. (Stanford Linear Accelerator Center, CA A)). Mar 
1979. Contract EY-76-C-03-0515. 4p. (CONF-790307—83). Dep. 
NTIS, PC A02/MF AO1. 

From International conference on fracture mechanics in engi- 
neering applications; Bangalore, India (26 Mar 1979). 

Electron cooling can be applied to improve the performance 
of high energy colliding beams of hadrons and e™ p storage rings. 
Normal beam excitations such as multiple scattering, resonance 
growth, or beam—beam interaction can be controlled, leading to 
longer beam lifetimes, and in some situations to higher luminosities 
and larger tolerable tune shifts. The electrons, in a smail storage 
ring, are cooled by radiation and heated by the hadron beam. An 
equilibrium is reached in which the hadron beam is cooled. The 
electron beam requires strong cooling by wigglers. A simple cooling 
experiment for the Fermilab synchrotron is described. Relativistic 
proton or antiproton beams in circular accelerators or storage rings 
can be damped by interactions with electrons (y/sub p/ = y/sub c/) 
circulating in a storage ring. The proton or antiproton beam is 
damped and the electron beam is heated in the interaction. In order 
to reduce the blowup of the electron beam, synchrotron radiation in 
bending magnets or wiggler magnets and subsequent acceleration in 
an rf system is required, thus the electron beam is cooled. 


37377 (LA-tr—79-6) Scheme of an 14 MeV intense neutron 
generator with two-frequency deuteron linac, a proposal by ITEP. 
loffe, B.L.; Kapchinskii, I.M.; Lazarev, N.V.; Leon it, A.D.; 
Chuvilo, I.V.; Vasil’kov, R.G. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Teoretiches- 
koj i Ehksperimental’noj Fiziki). 1979. Translation of ITEF—118, 
1977. Sip. . NTIS, PC A04/MF AO1. 

The scheme of an 14 MeV neutron generator using a two- 
frequency 35 MeV deuteron linac and flowing Li target is described. 
It is shown that proposed structure of the linac, which combines an 
initial (up to 3 MeV) part using space-uniform-focusing with an 
Alvarez type main part using permanent magnet quadrupoles allows 
the difficulties associated with the design of a high current c-w linac 
to be overcome in an optimum way. Estimates of neutron yield from 
various target materials and maximum temperature of targets are 
presented. 


37378 Double deflection for an electron beam device. 
Parker, N.W.; Crewe, A.V. (to Dept. of Energy). US Patent 
4,101,813. 18 Jul 1978. Filed date 14 Apr 1977. 10p. 

787,416. 

A double deflection scanning system for electron beam instru- 
ments is provided embodying a means of correcting isotropic coma, 
and anisotropic coma aberrations induced by the magnetic lens of 
such an instrument. The scanning system deflects the beam prior to 
entry into the magnetic lens from the normal on-axis intersection of 
the beam with the lens according to predetermined formulas and 
thereby reduces the aberrations. 


AUXILIARIES AND COMPONENTS 


ION SOURCES 


37379 (LA-UR—79-697) Measurements of the cesium flow from 
a surface-plasma H™ ion source. Smith, H.V.; Allison, P.W. (Los 
Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG- 
36. 4p. (CONF-790327—17). Dep. NTIS, PC A02/MF AO1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

A surface ionization gauge (SIG) was constructed and used to 
measure the Cs° flow rate through the emission slit of a surface- 
plasma source (SPS) of H™ ions with Penning geometry. The equiva- 
lent cesium density in the SPS discharge is deduced from these flow 
measurements. For de operation the optimum H™ current occurs at 
an equivalent cesium density of ~ 7 x 10'* cm~* (corresponding to 
an average cesium consumption rate of 0.5 mg/h). For pulsed 
operation the optimum H™ current occurs at an equivalent cesium 
density of ~ 2 x 10'* cm~* (1-mg/h average cesium consumption 
rate). Cesium trapping by the SPS discharge was observed for both 
de and pulsed operation. A cesium energy of ~ 0.1 eV is deduced 
from the observed time of flight to the SIG. In addition to providing 
information on the physics of the source, the SIG is a useful 
diagnostic tool for source startup and operation. 
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INJECTION AND EXTRACTION SYSTEMS 


37380 (BNL—25773) 500 kV mercury accelerator. Brodowski, 
J.; Maschke, A.W.; ee R.M.; Keane, J.T.; Meier, E. (Brookha- 
ven National Lab., — NY (USA)). 1979. Contract EY-76-C-02- 
0016. —— ee 790 27—44). Dep. NTIS, PC A02/MF AOl1. 

| accelerator conference; San Francisco, 
CA, USA (12 Mae 1979) 

The objective of building a papa ings aig for low 
energy hea Ge particle accelerator was by using standard, 
readily available material and hardware. Some savi » ag tin 
tained Lt the ous of the dome by — 
sive metal spinnings unnecessary corona rings. 
economies were realized by — approach to Scaeger monetary 
voltage column utilizing a glass tu 


37381 (UCRL—82448) Experimental test accelerator (ETA). 
Hester, R.E.; Bubp, D.G.; Clark, J.C.; chamnnen, A.W.; Cook, 
E.G.; Dexter, W. L.; Fessenden, pet Reginato, L.L.; Yokota, py 
Faltens, A.A. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 27 Mar 1979. Contract W-7405-ENG-48. 4p. (CONF- 
790327—74). . NTIS, PC A02/MF AO1. 
From IEEE icle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 
The Lawrence Livermore Laboratory .. ge an in- 
duction linac with the following eS ae 
ulse width, SMeV, and 5PPS. describes my design 
eatures of the 2.5 MeV injector and it’s ype pulsed power 
system. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 37373, 37720 


37382 (BNL—25749) Beam dumping at ISABELLE. Myers, S.; 
Carroll, A.; Stevens, A. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 3p. Dep. NTIS, PC A02/ 
MF AOI1. 

Safely ejecting the ~ 40 MJ stored energy per beam at 
ISABELLE is clearly a major problem, both | or experimental 
apparatus and for superconducting magnets. Intensive study of this 
problem is just beginning. A brief review of the current status is 
presented. 


37383 (BNL—25751) Cerenkov counters at ISABELLE. Ash- 
ford, V.; Etkin, A.; Honma, A.; Kostoulas, 1.; Lanou, R.; Watts, T. 
(Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
76-C-02-0016. 24p. Dep. NTIS, PC A02/MF AO1. 

Particle mass identification capability will be very important 
for much of the physics at ISABELLE. It will be required for 
studying quantum number flow in quark—quark scatterin, Get and 
high P/eub t/ a. hadronic decays of W's and Z's, “onium” 
states. It will be essential for detecting and studying “naked flavor” 
states and generally r — or at least very for most ha- 
dronic fseg 9s at ISABELLE. The large all-purpose detectors = 
sioned for ISABELLE require icle identification covering wu 
4m solid angle with high multiplicity capability, high rate capabi by. 
insensitivity to high magnetic fields, and large dynamic range (1 to 
400 GeV/c). In addition, it would be desirable to have this informa- 
tion for on-line event selection. At present there are only four 
ge methods for doing charged hadron identification: time-of- 

ight, dE/dX (ionization sampling), transition radiation, and Ceren- 
kov radiation. All these methods need independent momentum de- 
termination and are effective over only limited kinematic ranges. 
Although the status and foreseeable development of these techniques 
are discussed at length elsewhere their expected capabilities are 
summarized in order to compare them with Cerenkov techniques. 
For the sake of argument a 47 steradian detector with an inner 
radius of 2 m is assumed. 


37384 (BNL—25763) Magnet power supply for ISABELLE. 
Nawrocky, R.J.; Frankel, R.F.; Thomas, M.G. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 3p. 
(CONF-790327—54). Dep. NTIS, PC A02/MF AO1. 

From IEEE icle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

The power supply system which will energize the supercon- 
ducting magnets in the ISABELLE machine consists of some 520 
computer-programmable power supplies with outputs ranging from 
50 A to 4500 A. Most of the power supplies will be <b the 
correction of field harmonics, orbit correction and onus of the 
machine working line. During acceleration, currents in various 
magnet correction coils will be controlled in real time to track the 
main field; all power supplies must be highly stable during the 
stacking and storage of the beam (in some cases current regulation 
must be in the order of 0.001%). PS reference programs will be 
stored in microprocessor based function generators embedded in 
each power supply. Due to the large amount of stored energy in the 
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system, the magnets must be protected during quenches. Details of 
the power supply and of the magnet quench protection system are 
described. 


37385 (BNL—25764) Triggering at Isabelle; the first 200 nanose- 
conds. Abshire, G.; Kondo, K.; Sculli, J.; Johnson, R.A.; Morris, 
G.R. (Brookhaven National Lab., Upton, NY (USA)). Jul 1978. 
Contract EY-76-C-02-0016. Sp. Dep. S, PC A02/MF AOl1. 

At full luminosity of ISABELLE and with an anticipated pp 
total cross section of 60 mb, there will be, on the average, one 
interaction every 70 ns. At the other end of the spectrum, it will 
probably take about 10 ms to store a complete event onto magnetic 

. In between these two extremes comes a triggering scheme 
ich must select the one event out of 14,285,714 that is of interest 
to the experimenter. In a typical experiment, a certain small number 
of signals will come into an electronics trailer on cables that are as 
short as possible and have propagation velocities as high as possible. 
With these signals a fast decision will be made as to whether the rest 
of the information coming in on the slower, longer cables should be 
further processed or not. The typical length of time for this decision 
is 200 ns. Some of the problems arising during that first 200 ns are 
considered, and some examples of attempts to solve those problems 
are given. 


37386 (BNL—25786) based beam loss monitor 
system for the AGS. Witkover, R.L. (Brookhaven National Lab., 
Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 3p. (CONF- 
790327—43). Dep. NTIS, PC A02/MF AO1. 

From IEEE icle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

An array of 120 | radiation monitors (LRM) have been 
installed around the AGS. h monitor is an extended coaxial ion 
chamber, 5 meters long, made from hollow core coaxial transmission 
cable pressured with argon. The LRM’s are each connected to a low 
current preamplifier and voltage-to-frequency converter (VFC). The 
digital output of each channel is fed to a 16 bit counter chip which 
bridges the bus of an 8085 microprocessor. This circuit is connected 
to the AGS PD-10 for data taking or may function as a stand-alone 
unit. Various operating modes can be selected for data readout. 
System design and operating performance are described. 


37387 (BNL—25787) Gabor lenses. Mobley, R.M.; Gamml, G.; 
Maschke, A.W. (Brookhaven National Lab., Upton, NY (USA)). 
1979. Contract EY-76-C-02-0016. 3p. (CONF-790327—45). Dep. 
NTIS, PC A02/MF AO1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

Stable operation of Gabor lenses has been reported by at least 
three experimental groups. At Brookhaven, several lens designs have 
been tried since February, 1978 with very good results. The lens 
concept is simple, operation is less complicated than anticipated, and 
the focussing strengths attainable make them very attractive alterna- 
tives to magnetic focussing for heavy ion beams at low energies. 
Results obtained with five different co ee are presented. 
The lenses work well, concern is now with fine details of their beam- 
optical performance. 


37388 (BNL—25881) Crafty cranes, or the feasibility of —_— 

at ISABELLE. Carroll, A.S. (Brookhaven National Lab., he haar 4 

ope = 1978. Contract EY-76-C-02-0016. 3p. Dep. NTIS A02/ 
AOl. 


As currently envisioned, ISABELLE will have to be shut 
down at regular intervals much shorter than the natural lifetime of 
the beams in order to allow the experimenters into the six experimen- 
tal halls to make simple repairs or simple modifications to their 
apparatus. Much of this downtime and frustration could be avoided 
if there were a class of radiation workers who could withstand ~ 
10° rads. Obviously such a class of workers would be robots. The 
feasibility of such devices is discussed. 


37389 (CONF-780957—8) Cyclotrons: 1978. Martin, J.A. 
—,. (Oak Ridge National Lab., TN (USA)). 1978. Contract W- 
7405-ENG-26. 210p. Dep. NTIS, PC A10/MF AOI. 

From Conference on cyclotrons and their applications; Bloo- 
mington, IN, USA (18 Sep 1978). 

A compilation is presented of the experimental facilities of the 
world’s cyclotrons including history and status, staff and operation, 
research staff, target facilities, magnet, acceleration system, vacuum 
system, characteristic beams, beam properties, and a plan view of the 
facility for each cyclotron. (GHT) 


37390 (LA-UR—79-686) Single-cavity double-frequency 
buncher. Schriber, S.O.; Swenson, D.A. (Los Alamos Scientific Lab., 
NM (USA)). 1979. Contract W-7405-ENG-36. 16p. (CONF- 
790327—16). Dep. NTIS, PC A02/MF AO1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 
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A single-cavity buncher has been developed that resonates at 
both the fundamental and twice the fundamental frequency to form a 
more nearly ideal bunching voltage waveform in the gap. The cavity 
utilizes the TMozo-like mode as the first harmonic of the fundamental 
TMow-like mode. Field distributions on or near the axis, which are 
seen by the beam, are essentially identical for the two modes. Many 
beam bunching ee require two bunchers with the harmonic 
buncher being physically as close as possible to the fundamental 
frequency buncher - the buncher described here accomplishes this 
property with a single cavity and excitation of two modes. Calculat- 
ed eters for cavity — with a fundamental frequency of 
0.45 GHz are presented for different cavity len, which represent 
a range of interest for accelerators and rf tubes. Means of tuning and 
fabrication are described. A goemetry chosen for PIGMI is de- 
scribed in more detail. 


37391 (LA-UR—79-708) Versatile H* beam chopper system at 
LAMPF. Lunsford, J.S.; Lawrence, G.P.; Bentley, R.F. (Los 
Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG- 
36. 4p. (CONF-790327—28). Dep. NTIS, PC A02/MF AO1. 

From IEEE icle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

The H* chopper system at LAMPF provides two modes (A 
and B) of beam chopping. Mode A provides single micropulses 
separated by 1 ws or more. Mode B provides a single pulse 50-ns to 
10-~s long at the LAMPF repetition rate of 12 Hz. The mode of 
operation is selected with coaxial relays which can switch during the 
dead time between LAMPF macropulses. The chopper consists of 1- 
m-long push-pull helical-wound slow-wave deflecting structures 
having an axial pulse velocity of 0.04c, which matches the velocity 
of the proton beam. The helix ground-planes are biased by a pulser 
providing push-pull 500-V pulses to deflect the H* beam from the 
injection channel. In chopping mode A, the helical windings are 
driven by push-pull, 1000-V, 5-ns pulses delivered by a circuit 
utilizing avalanche transistors and planar triodes. In mode B, the 
helical windings are driven by push-pull, 1000-V, 50-ns to 10-ys long 
pulses, produced by a circuit utilizing beam-power tetrodes and fast 
SCRs. In both modes, these pulses cancel the ground-plane bias and 
permit beam pulses to be delivered to the linac. 


37392 (LA-UR—79-747) High intensity beam profile monitors 
for the LAMPF primary beam lines. Hoffman, E.W.; Macek, R.J.; 
van Dyck, O.; Lee, D.; Harvey, A.; Bridge, J.; Cainet, J. (Los 
Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG- 
36. 4p. (CONF-790327—35). Dep. NTIS, PC A02/MF AO1. 

From IEEE icle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

Two types of beam profile monitors are in use at LAMPF to 
measure the properties of the 800 MeV, 500 pA proton beam 
external to the linac. Both types use secondary electron emission 
from a wire to produce a current signal proportional to the amount 
of proton beam that intercepts the wire. The wire scanner system 
uses a pair of orthogonal wires which are passed through the beam 
and the harp system uses two fixed planes of parallel wires. Most of 
the harps are not retractable and are exposed continuously to the 
primary beam. The high beam intensities available lead to a number 
of technical problems for instruments that intercept the beam or are 
close to primary beam targets. The thermal, electrical, radiation- 
damage, and material selection problems encountered, and some 
solutions which have been implemented are discussed. 


37393 (SAND—78-1068) Interactive NOS group area for spe- 
cialized electron beam accelerator diagnostics. Kruse, L.W.; Downie, 
S.E.; Hansen, G.J. (Sandia Labs., Albuquerque, NM (USA)). Nov 
pony Contract EY-76-C-04-0789. 18p. Dep. NTIS, PC A02/MF 
AOl. 

An NOS group area has been used for specialized analysis of 
electron beam accelerator data. Digital data is automatically trans- 
ferred to the NOS time-share system from the Area V accelerator 
complex. These data are then analyzed by user-oriented interactive 
routines depending on user needs. Use of these methods provides 
complete and rapid analysis of an experiment allowing decisions to 
be made on a shot-to-shot basis. Also, two examples of analysis are 
given which have resulted in considerable time saving. 


37394 (SLAC-PUB—2271) Electron beam spectrum monitor 
using synchrotron light. Reagan, D.; Hostetler, T.E. (Stanford Linear 
Accelerator Center, CA (USA)). Mar 1979. Contract EY-76-C-03- 
0515. 3p. (CONF-790327—86). Dep. NTIS, PC A02/MF AO1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

This instrument shows the positions, widths, and shapes of 
momentum spectra of SLAC beams. It uses synchrotron light pro- 
duced when the beam is deflected by a magnet. Some of the light is 
focused on the face of an image splitter consisting of acrylic light 
pipes. The light pipes illuminate twelve photomultiplier tubes. Pulses 
from the PM tubes are integrated, multiplexed, and displayed on an 
oscilloscope. The resolution of the instrument is usually better than 
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0.2%. It has some advantages over the emitter foil spec- 
trum monitors (SEM’s) currently in use at SLAC. It need never be 
put out of service to avoid disturbing the beam. It is as sensitive as 
the most sensitive SLAC SEM. (Its performance has been optimized 
for high-current beams; it can easily be made much more sensitive.) 
It provides information on a pulse-to-pulse basis and, with better 
cables, could indicate electron beam pulse shapes. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 37376, 37383, 37385 


37395 (BNL—25754) Trace impurity analyzer. Schneider, W.J.; 
Edwards, D. Jr. (Brookhaven National Lab., Upton, NY (USA)). 
1979. Contract EY-76-C-02-0016. 2p. (CONF-790327—63). Dep. 
NTIS, PC A02/MF AO1. 

From IEEE icle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

The desirability for long-term reliability of large scale helium 
refrigerator systems used on superconducting accelerator ets 
has necessitated detection of impurities to levels of a few ppM. An 
analyzer that measures trace impurity levels of condensable contami- 
nants in concentrations of less than a ppM in 15 atm of He is 
described. The instrument makes use of desorption temperature 
at an indicated pressure of the various impurities to determine the 
type of contaminant. The pressure rise at that temperature yields a 
measure of the contaminant level of the impurity. A LN2 cryogenic 
charcoal trap is also employed to measure air impurities a 
and oxygen) to obtain the of contaminant ibilities. 
results of this detector which will be in use on research and 
ye aga helium refrigerator of the ISABELLE First-Cell is 

lescribed. 


37396 (BNL—25794) High frequency bunches for proton— 
proton storage accelerators. H J.C.; Month, M. (Brookhaven 
National Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 
3p. (CONF-790327—59). Dep. NTIS, PC A02/MF AO1. 

From IEEE — accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

In the post-ISR period of high energy proton—proton collid- 
ing beams, it may be necessary to reconsider the high current, 
continuous beam approach as a practical operating procedure. An 
alternative for achieving both high level ‘ormance and operation- 
al simplicity is through the use of high frequency bunches. A scheme 
that could be used in operating the ISABELLE facility is outlined. 
High-luminosity is obtained with low average current and tight 
bunching. The bunched mode is natural for achieving flexibility in 
energy variation. With sufficiently high bunch frequency, the total 
number of events per colliding bunch can be kept down to a value 
on the order of unity. The advantages of bunched operation cover 
the areas of current accumulation, beam loss, aperture utilization, 
beam handling (e.g., debunching, rebunching, and beam extraction) 
and synchrotron radiation. Other relevant topics are stability against 
growing coherent beam oscillations, the beam—beam interaction, 
and the rf heating induced in the vacuum chamber. 


37397 (BNL—50942) Correction of the coupling resonance in 
intersecting storage accelerators. Parzen, G. (Brookhaven National 
Lab., Upton, NY (USA)). 22 1978. Contract EY-76-C-02-0016. 
Tp. ~*~ NTIS, PC A02/MF AOl. 

t is noted that correction of the coupling resonance, v/sub x/ 
- v/sub y/ = 0, in intersecting storage accelerators with supercon- 
ducting magnets requires two families of correcting skew quadru- 
poles with two independent power supplies. A possible location for 
the two families is suggested, and results are given for the required 
strengths of the skew quadrupoles and the required accuracy of the 
pec a The results are applied to the ISABELLE storage 
accelerator. 


37398 (SLAC-PUB—2245) Estimate of spin polarization for the 
electron storage rings SPEAR and PEP. Chao, A.W. (Stanford 
Linear Accelerator Center, CA (USA)). Jan 1979. Contract EY-76- 
C-03-0515. 2p. (CONF-790327—78). Dep. NTIS, PC A02/MF AO1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1579). 

It has been found that the natural beam polarization produced 
during the process of synchrotron radiation in a high energy electron 
storage ring can reach 92.4% in an ideal situation. The question that 
remains is how strong are the various depolarization effects which, 
under unfavorable conditions, may significantly reduce the polariza- 
tion to a lower value. In the following, we will first discuss briefly 
the origin of some depolarization mechanisms and then describe a 


matrix method used to calculate the strength of the depolarization 
effects and obtain an accurate estimate of the expected level of 
polarization. Applications to SPEAR and PEP are included as 
examples. 
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37399 (SLAC-PUB—2285) Pulsed rf systems for large storage 
Wilson, P.B. (Stanford Linear Accelerator Center, CA 
(USA)). Mar 1979. Contract EY-76-C-03-0515. 3p. (CONF-790327— 
82). wy tt by 3 PC A02/MF AOl1. 
Moris accelerator conference; San Francisco, 
CA, USA ee Mar 1 


The possibility is “calidad that by using a pulsed rf system a 
substantial reduction can be made in the rf power requirement for 
the next generation of large storage rings. For a ring with a suffi- 
ciently large circumference, the time between bunch passages, T/sub 
b/, can exceed the cavity filling time, T/sub f/. As the ratio T/sub 
b//T/sub f/ increases, it is clear that at some point the average 
oe requirement can be reduced by pulsing the rf to the cavities. 

this mode of operation, the rf power is turned on a filling time or 
so before the arrival of a bunch and is switched off again at the time 
of bunch passage. There is no rf energy in the accelerating structure, 
and hence no power dissipation, for most of the period between 
bunches. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 
REFER ALSO TO CITATION(S) 35870 


37400 ete 8 », P 4, i. 127-3.129) Progress in developing 
a fully portable blood irradia’ ungate, F.P. Feb 1979. 

In Pacific Mertewen | Levander annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

A blood irradiator unit was evaluated in a baboon in the 
laboratory of Dr. E.D. Thomas in Seattle, WA. Suppression of 
lymphocyte levels and prolonged skin allograft retention were simi- 
lar to responses previously observed in goats. We have also devel- 
oped techniques for using the irradiators on dogs, and are acquiring 
preliminary data. 


37401 Aerial measuring . Jobst, J.E. (EG and 


systems 
G, Las Vegas, Nevada). Nuel Saf; 20: No. 2, 136-147(Mar 1979). 


EG and G, Inc., has developed for the Department of Energy 
(DOE) an Aerial Measurin Systems (AMS) program dedicated to 
environmental research at facilities of interest to IE, the Nuclear 
Regulatory Commission (NRC), and other federal agencies. The 
AMS was orginally created to measure nuclear radiation; the pro- 
gram sco’ been broadened dramatically to include a wide 
variety of remote sensors: multispectral and mapping cameras, opti- 
cal and infrared multispectral scanners, air-sampling systems, and 
meteorological sensors. The AMS maintains seven aircraft as survey 
platforms, both fixed-wind aircraft and helicopters. Photography, 
scanner imagery, and radiation data are processed in dedicated, 
modern laboratories and used for a broad range of environmental 
pom studies. A graphic overview system has been developed for 

ective presentation of all types of remotely sensed data obtained at 
a facility of interest. 


GENERAL DETECTORS AND MONITORS 


37402 Coe ty—s0 gg ph gee instrumentation de- 
velopment: DOE program, p report. (Department of 
Energy, Washington, DC (USA) "Office of Health and Environmen- 
tal Research). Feb 1979. 54p. . NTIS, PC A04/MF AOl1. 

The DOE Medical ‘Application Program in general and the 
supporting nuclear medicine instrumentation development efforts in 
particular have been a major factor in producing the presently 

roductive role of radionuclide applications to health care and 
edical research. Principal reasons for this successful contribu- 

tion have been an operating policy of relatively stable, long-term 
—— of support for established, experienced research groups, 
and an effective means of technology transfer through an interdisci- 
plinary approach involving DOE basic and aplied physics, chemistry 
and engineering resouces, and NIH programs which emphasize the 
study of disease processes. Future directions for instrumentation 
research and development are defined in relation to their potential 
benefits in the study and diagnosis of major diseases and in conjunc- 
tion with new radiopharmaceutical agents becoming available. The 
emergence of X-ray CT imaging is causing some shifts in use of 
— clinical nuclear medicine eee oy based on imaging of 
morphology. A complementary relationship between x-ray CT and 
single-photon or positron ECT diagnostic approaches is seen. The 
evolution of new higher resolution and higher s ECT imaging 
systems, with improved accuracy and quantitative capability, and 
related developments in detector materials, combined with promis- 
ing avenues of investigation of metabolism and function, will prove 
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to be important contributors to solution of major disease problems in 
the future. 


37403 Neutron fluence measurements with solid-state nuclear 
track detectors: results of a aay study with gold and indium 
foils. Aframian, A. (Atomic Energy Organization of Iran, Tehran). 
Nucl. Technol.; 42: No. 3, 343-349(Mar 1979), 

Comparative measurements of aes flux for low-level irra- 
diations in the MOL-2 reactor have been carried out using gold 
and indium foils and various solid-state nuclear track detectors 
(SSNTDs) in conjunction with fissile (n,f) and fertile (®Li and 
10B)(n,a) converter foils as well as intrinsic detectors. Experimental 
and computed values of thermal and epithemal neutrons, using *Li 
and ?°B, are also presented for other arrangements. The results show 
good agreement and internal consistency for both thermal- and fast- 
neutron fluences, thus confirming the use of SSNTDs as absolute 
dosimetric devices. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 37559 


37404 Photon counting in thermoluminescent measurement for 
the determination of low exposure. Hsu, P.C.; Lan, C.Y.; Weng, P.S. 
(National a’ Hua Univ., Taiwan). Nucl. Sci. J. (Taiwan); 14: No. 
1, 13-19(Mar 1977). 

This experiment is dealing with the photon counting in ther- 
moluminescent measurement by changing the circuitry of the present 
available thermoluminescent dosimeter readers in order to increase 
the sensitivity of the dosimeter. The experimental results show that 
the sensitivity of thermoluminescent dosimeter can increase 15 times 
due to the modification of electronic circuitry for photon counting. 
This improvement can be used for very low exposure measurement. 


37405 Method for quick calibration of Ge(Li) detectors by **Eu 
standard. Lee, D.S.; Jao, S.S.; Chang, H.H. (Inst. of Nuclear Energy 
Research, Lungtan, Taiwan). Nucl. Sci. J. (Taiwan); 14: No. 1, 20- 
28(Mar 1977). 

The gamma-ray energy and efficiency of Ge(Li) detector are 
generally calibrated by using a set of standards of different radionu- 
clides. The inconvenient and time consuming procedure has been 
replaced by a newly developed ‘Eu source in this report. The 
Ge(Li) detector efficiency calibrated by multi-source method is also 
made for comparison. In conclusion, it has been proved appropriate 
to calibrate Ge(Li) detector by substituting ‘°*Eu standard for the 
conventional set of multi-source standards in the energy interval of 
100 keV to 1500 keV. 


37406 Effect of heating rate on thermoluminescent efficiency in 
the linear dose range. Hsu, P.C.; Wang, T.K. (National Tsing Hua 
Univ., Hsinchu, Taiwan). Nucl. Sci. J. (Taiwan); 14: No. 1, 29-33(Mar 
1977). 


Investigations of thermoluminescent phosphors of CaF2: Dy, 
CaSOQ,: Dy, CaSO,: Tm, *LiF, 7LiF, LiF, and LigB,O7: Mn exposed 
to gamma radiation within the linear response range to study the 
effect of heating rate of 4.3 ~ 25 °C/sec on thermoluminescent 
efficiency are described. Results show the thermoluminescent effi- 
ciency varies with different heating rates. For the thermolumines- 
cent dosimeters of low sensitivity such as *LiF, 7LiF, LiF and 
LisB,O;: Mn, the effect of heating rate is not observed, while for 
those of high sensitivity such as CaF,: Dy, CaSO,: DyCaSO,: Tm, 
the thermoluminescent efficiency is heating rate [< 10 °C/sec) 
dependent; however, the effect is not observed when the heating rate 
is above 110 °C/sec. The peak height of all glow curves concerned 
is linearly dependent on heating rate, and the main peak is shown 
clearly even at very low heating rate. 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 37383 


37407 (COO—2114-29) Track-finding program for the central 
drift chamber. Ford, W.T. (Colorado Univ., Boulder (USA). Dept. 
of Physics and Astrophysics). 18 Apr 1978. Contract EY-76-C-02- 
2114. 15p. Dep. NTIS, PC A02/MF AOl1. 

A strategy for finding tracks in the MAC central drift cham- 
ber is described. A computer program has been written and tested on 
the Colorado PDP-11/34. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 37312 
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RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


37408 Transistor damage characterization by neutron displace- 
ment cross section in silicon: experimental. Verbinski, V.V. (Science 
Applications, Inc., La Jolla, CA); Cassapakis, C.; Pease, R.L.; Scott, 
H.L. Nucl. Sci. Eng.; 70: No. 1, 66-72(Apr 1979). 
The validity of the silicon displacement cross section, D(E), 
was investigated by simultaneous measurements of neutron spectra 
phi(E) and of the accumulated damage D = Kphi induced in 
5N2222A transistors. The measured values of phi(E) were folded in 
with D(E) to obtain phi/sub eq/, the 1-MeV equivalent fluence for 
damage to silicon, and the ratios D/phi/sub eq/ = K were obtained 
for diverse shapes of phi(E) to determine the stability of K to phi(E) 
variations. The value of K was seen to be constant (within 4 to 5%, 
lo) within roughly the same standard deviation as the D = Kphi 
measurements for two modified reactor spectra that varied by as 
much as 1000% above a few MeV when normalized at the 0. 2-MeV 
threshold of D(E). This helps substantiate the validity of D(E) in 
characterizing diverse neutron fields for radiation damage of a 
practical silicon transistor. Earlier studies with large-volume silicon 
diodes, for monoenergetic neutrons of 0.7 to 14 MeV, tend to 
corroborate the D(E) validity for transistors over this energy range. 
These results attest to the shape in terms of gross structure of DE), 
which is governed by the accuracy of the ENDF/B-IV neutron 
cross-section evaluation used and of the Robinson functional repre- 
sentation of the Lindhard factor for determining the fraction of 
recoil-atom and charged particle kinetic energy that is available to 
cause displacements. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 35503, 35699, 35709, 35710, 
35711, 36234, 36411, 37322, 37401, 37430, 37624 


37409 (CONF-790410—2) Microcomputer system for controlling 
fuel rod length. Meyer, E.R.; Bouldin, D.W.; Bolfing, B.J. (Tennes- 
see Univ., Knoxville (USA). Dept. of Electrical Engineering; Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
Tp. Dep. NTIS, PC A02/MF AOI. 

From Southeastcon ‘79 IEEE region 3 conference and exhib- 
it; Roanoke, VA, USA (1 Apr 1979). 

A system is being developed at the Oak Ridge National 
Laboratory (ORNL) to automatically measure and control the 
length of fuel rods for use in a high temperature gas-cooled reactor 
(HTGR). The system utilizes an LSI-11 microcomputer for monitor- 
ing fuel rod length and for adjusting the primary factor affecting 
length. Preliminary results indicate that the automated system can 
maintain fuel rod length within the specified limits of 1.940 +- 0.040 
in. This system provides quality control documentation and elimi- 
nates the dependence of the current fuel rod molding process on 
manual length control. In addition, the microcomputer system is 
————- with planned efforts to extend control to fuel rod fissile 

rtile material contents. 


37410 (CONF-790505—3) Drag-disc turbine transducer data 
evaluation methods for dynamic steam-water mass flow measurements, 
Winsel, C.E.; Fincke, J.R.; Deason, V.A. (Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). 1979. Contract EY-76-C-07-1570. 10p. 
Dep. NTIS, PC A02/MF AO1. 

From 25. ISA international instrumentation symposium; Ana- 
heim, CA, USA (7 May 1979). 

The mechanical design of a two-phase mass flow rate trans- 
ducer for a highly corrosive, high temperature (651 K) hot water 
environment is presented. Performance data for transient steam- 
water flows are presented. Details of the applications of the device 
during loss-of-coolant experiments in a pressurized water reactor 
environment are discussed. 


37411 (CONF-790505—5) Imaging optical probe for pressurized 
620°K steam-water environment. Donaldson, M.R.; Pulfrey, R.E.; 
Merrill, S.K. (Idaho National Engineering Lab., Idaho Falls (USA)). 
1979. Contract EY-76-C-07-1570. 15p. Dep. NTIS, PC A02/MF 
AOl. 

From 25. ISA international instrumentation symposium; Ana- 
heim, CA, USA (7 May 1979). 

An air-cooled imaging optical probe, 0.3 m long with a 25.4- 
mm outside diameter, has been built to provide high resolution 
viewing of flow regimes in a steam-water environment at 620°K and 
15.5 MPa. The probe consists of a 3.5-mm-diameter rod lens bores- 
cope, surrounded by two coaxial coolant flow channels and two 
coaxial insulating dead air - ang With air flowing through the 
probe at 5.7 g/s, thermal analysis shows that no part of the optical 
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borescope will exceed 366°K when the probe is immersed in a 
620°K environment. The objective lens is protected by a sapphire 
window which tests have shown can survive over 200 hours in 
620°K water or steam with negligible loss of resolution and contrast. 
Condensation on the protective window is boiled off by electrically 
heating the window. Computer stress analysis, plus actual tests, 
shows that the probe can operate successfully with conservative 
safety factors. 


37412 (LA—7641-MS) Technical aspects of electronic identifica- 
tion and temperature monitoring system. Informal report, October 1, 
1977—September 30, 1978. Koelle, A.R.; Landt, J.A.; Bobbett, R.E.; 
Salazar, P.H. (Los Alamos Scientific Lab., NM (USA)). Mar 1979. 
Contract W-7405-ENG-36. 20p. Dep. NTIS, PC A02/MF AOl1 

This report documents the FY-1978 technical work and 
brings up to date previous electronic reports for the US Department 
of Agriculture Identification Project. The circuit details of this 
report are intended to formally report and to assist in transferring the 
technical work developed at the Los Alamos Scientific Laboratory 
to — industry. A patent has been granted on certain aspects of 
this work 


37413 (LA—7692-MS) Optical measurements on hydrogen at 
ultrahigh static pressures. Summary report for NRIP W233. Mills, 
R.L.; Liebenberg, D.H. (Los Alamos Scientific Lab., NM Boys * 
Feb 1979. Contract W-7405-ENG-36. 19p. Dep. NTIS, 02/MF 
AOl. 

The results of a two-year New Research Initiatives los 
(NRIP) aimed at developing apparatus and techniques for ying 
hydrogen and other gases under ultrahigh static pressure in dia- 
mond—anvil cells are summarized. The following goals were 
achieved: A facility was established in which precision optical 
measurements can be made; special diamond cells for use at low 
temperatures were built; procedures were devised for loading cells 
with gases at high density; preliminary visual, x-ray, and spectral 
studies on various gases at pressures up to 50 kbar were conducted; 
and having demonstrated the feasibility of NRIP, other sponsorship 
on a continuing basis was obtained. 


37414 (SAND—77-1837) Dimensional and electrical characteris- 
tics of printed boards made with Multipurpose Test Pattern, B-25. 
Jennings, C.W. (Sandia Labs., Albuquerque, NM (USA)). Mar 1979. 
Contract AC04-76DP00789. ‘6lp. Dep. NTIS, PC A04/MF AOl1. 
Printed boards fabricated at six suppliers with Multi- 
Test Pattern, B-25 are compared. Fabrication included both panel 
and pattern plating. Characteristics of bare as well as coated boards 
were measured. Average deviations of conductor widths from 
design widths ranged from -10 to -38 microns on phototools and -74 
to +33 microns on boards. The deviations depended manly on 
fabrication period and source. Copper thicknesses obtained from 
resistance measurements, which ranged from 36 to 84 microns, were 
within 5% of those obtaid from beta backscatter and cross section 
measurements. The influence of close spacing of adjacent, current- 
ing conductors was illustrated with this test pattern. Break- 
down voltages between conductors at separations of 0.08 to 0.76 
mm, were roughtly 70% of those for the Paschen curve for air in a 
quasi-uniform electric field. Mean breakdown voltage V/sub BD/ in 
kV for conductor separation S in mm is expressed by the relation- 
ship, V/sub BD/ =37 S° © regardless of board source. For coated 
boards, breakdown voltages were significantly higher, but also 
showed more scatter. Measured data indicate that in most normal 
board environments, the minimum conductor clearances recom- 
mended for circuit design are too conservative and should be 
changed. 


37415 (SAND—78-2143) Numerical integration of the equations 
governing a normal mode linear piezoelectric transducer with an 
inductive-resistive load. Montgomery, S.T. (Sandia Labs., Albuquer- 
que, NM (USA)). Feb 1979. Contract EY-76-C-04-0789. 27p. ‘ 
NTIS, PC A03/MF A011. 

A description is given of the use of the WONDY one- 
dimensional Lagrangian wavecode to solve for electromechanically 
coupled responses of normal mode linear piezoelectric transducers. 
The construction of an appropriate equation-of-state subroutine for a 
linear piezoelectric material and an inductive-resistive external elec- 
trical load is given. The use of the subroutine is illustrated by the 
solution of an example problem. 


37416 (SAND—78-2289C) Pressure measurements in harsh en- 
vironments, Cook, C.W.; Ames, E.S. (Sandia Labs., Albuquerque, 
NM (USA)). 1979. Contract EY-76-C-04-0789. 24p. (CONF- 
790505—4). Dep. NTIS, PC A02/MF AO1. 

From 25. ISA international instrumentation symposium; Ana- 
heim, CA, USA (7 May 1979). 

A fluid coupled plate (FCP) ga; ge was designed which allows 
pressure measurements to be made in harsh environments (including 
debris) using conventional pressure transducers. The pressure trans- 
ducer is isolated by means of a rigid force plate which is supported 
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by a bellows having one corrugation. This portion of the gage is 
machined poe dee yo of meet heme a . The interior of the gage is 
filled with a phenol fluid which has a low compressibility. 
37417 (UCRL—50025-78-3) Electronics Engineering Depart- 
ment quarterly report No. 3, 1978. (California Univ., Livermore 
SA). Lawrence Livermore Lab.). 30 Oct 1978. Contract W-7405- 
ING-48. 39p. Dep. NTIS, PC A03/MF AOl1. 
te abstracts are included for development programs for 
electronic equipment involved with plasma research, data process- 
ing, uranium environmental surveys, and geothermal surveys. 


37418 (UCRL—50025-78-3, pp 1-4) New delay generator com- 
a accuracy with remote programmability and self-testing. 30 Oct 
1978. 

In Electronics Engineering Department quarterly report No. 
3, 1978. 

The DG-8 programmable digital delay generator to improve 
the computer-controlled hydrodiagnostic capability is described. Its 
eight output channels generate time delays from 100 ns to 10 ms in 
steps of 10 ns. Programming the DG-8 is done either from its front 
panel or from a remote terminal. Modular construction and a unique 
set of self-test routines make the DG-8 easy to assemble and main- 
tain. This combination of accurate timing, remote pro lity, 
and self-test has made the DG-8 an important contribution to the 
computer-controlled hydrodiagnostic work. 


37419 AECL devises new nuclear tube welding system. Delaney, 
M.A. (Atomic Energy of Canada, Ltd., Mississuga, Ontario). Weld. 
Res. Abroad; 25: No. 1, 9-10(Jan 1979). 

A single purpose welding system is described. This system is 
used for small tubes and must be sufficiently rugged for site oper- 
ation by construction workers. QA of welds produced by this 
machine is based on the comparison of parameters during welding 
with these of a standard acceptable weld. A two-channel recorder in 
the power supply weld current permitting verification of perform- 
ance, with respect to current, speed, and arc voltages. (FS) 


WELL LOGGING INSTRUMENTATION 


37420 (AED-Conf—78-049-001) Possibilities and limitations of 
spraying. Putzier, U. (BERNEX G.m.b.H., Langenfeld (Ger- 


thermal 
many, F.R.)). (Zentralstelle fuer Atomkernenergie-Dokumentation 
(ZAED), Eggenstein-Leopoldshafen (Germany, F.R.)). 1978. 1p. (In 
German). (CONF-780263—1). Dep. NTIS (US Sales Only), PC 
A02/MF AOl1. 

From DECHEMA colloquium on new thermal surface coat- 
ings; Frankfurt am Main, F.R. Germany (16 Feb 1978). 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 35669 


37421 (LA—7667-MS) Thermal response of explosives subjected 
to external heating. Popolato, A.; Ruminer, J.J.; Vigil, A.S.; Kerno- 
dle, N.K.; Jaeger, D.L. (Los Alamos Scientific Lab., NM (USA)). 
Feb 1979. Contract W-7405-ENG-36. 34p. (AFATL-TR—78-95). 
Dep. NTIS, PC A03/MF AOl1. 

A series of unconfined one-dimensional heating experiments 
in slab geometry was conducted with TNT, Comp. B, plastic- 
bonded HMX, TATB, DATB, and NQ. The explosive samples were 
heated on one surface at heating rates between 10 and 25°C/min. 
The experimentaly determined times and temperatures to ignition 
were reproduced computationally, with one exception, by solving a 
one-dimensional heat-conduction equation containing a zero-order 
reaction energy source term and a time-dependent temperature 
boundary condition. The one exception was plastic-bonded NQ. 
Unconfined plastic-bonded NQ did not ignite under the experimental 
conditions used. The heat-transfer sndbusion in molten TNT, as 
expected, was convective; and for molten Comp. B, conductive. A 
reactive heat-transfer program, EXPLO, was written that is capable 
of solving the convective transfer mode and accepting mixtures of 
explosives reacting with first-order kinetics. 


37422 (MHSMP—79-3) Synthesis of chlorine-free TATB. Estes, 
Z.L.; Locke, J.G. (Mason and Hanger-Silas Mason Co., Inc., Ama- 
rillo, TX (USA)). Jan 1979. Contract EY-76-C-04-0487. 5p. Dep. 
NTIS, PC A02/MF AOl1. 

Two 0.5 kg batches of TATB were made by an alternate 
synthesis route using sym-trinitrotripropoxybenzene as the non-chlo- 
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rine containing intermediate in order to obtain a chlorine-free analyt- 
ical sample. 


37423 (UCID—18066) Laser guided hard structure munition 
warhead compatibility report. Murphy, M.J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Oct 1978. Contract W- 
7405-ENG-48. 74p. . NTIS, PC A04/MF AOl1. 

Results of the HSM warhead stress analysis are summarized 
in tabular form. The analysis methodology and failure criteria used 
in the analysis were specified by MIL-A-8591 E which defines the 
general design criteria for airborne stores. Material properties are 
taken from MIL HDBK 5 where applicable. Loads used are for the 
boosted version of the LGHSM and were —_— by Texas Instru- 
ments Incorporated. Results indicate that the minimum allowable 
margin of safety of 0.20 has been met by all hardware subject to the 
aerodynamic and inertial loads of both captive and free flight. 


37424 (UCRL—52000-79-1, pp 24-33) Upgrading the Site 300 
explosive hydrodynamic test facility. Jan 1979. 

In ry and technology review. 

LLL’s hy iagnostic capabilities at Site 300 have been 
revitalized as a result of the four-year upgrade program. Especially 
noteworthy are improvements to linac performance, the addition of 
interferometry to multiple diagnostics, and improvements in framing 
cameras. On-line computers have been introduced in the bunkers and 
promise to be the basis for substantial future improvements. A new 
data center is now available for digitizing film. Finally, development 
work has be on digitizers, which may lead to complete, direct 
digital recording in the future. 


37425 (UCRL—52659) Behavior of lightly confined high explo- 
sives in a jet-fuel fire. Scribner, K.J.; Tanaka, G.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 2 Feb 1979. Contract 
W-7405-ENG-48. 23p. Dep. NTIS, PC A02/MF AOI1. 

The effects of a jet-fuel fire on the bahavior of several plastic- 
bonded explosives of military interest were investigated. Eight small 
spherical explosive assemblies cased in stainless steel and containing 

ermocouples to record the ambient flame temperature at several 
points inside the assembly were fabricated. The explosive formula- 
tions contained HMX, TATB, NQ, or combinations of HMX with 
either TATB or NQ. When these units were tested, similar behavior 
for all formulations was observed. Thee were no detonations. De- 
composition began at the outer surface of the high-explosive charge 
and proceeded slowly toward the center, and all casings vented 
under the pressure of the decomposition as. Thermograms 
showed that, under the test conditions, TATB is the most thermally 
stable and NQ is the least stable of the three explosives tested. 


37426 (Y—2167) Characterization of mock high-explosive 
powder. Schmitt, C.R.; Dorsey, G.F. (Oak Ridge Y-12 Plant, TN 
(USA)). Mar 1979. Contract W-7405-ENG-26. 19p. Dep. NTIS, PC 
A02/MF A011. 

Analytical characterization and explosibility tests were made 
on a simulative high-explosive powder consisting of cyanuric acid, 
melamine, nitrocellulose, and tris-(8-chloroethyl)-phosphate. Tests 
indicated that the powder presents no unusual safety or health 
hazards in isostatic-pressing and dry-machining operations. 


NUCLEAR 
REFER ALSO TO CITATION(S) 35932, 37621, 37717 


WEAPONRY 
REFER ALSO TO CITATION(S) 37425 


37427 (SAND—78-1925) Characteristics and development report 
for the MC2935 T: Strong Link Switch (314965), Carnicom, 
D.E.; Schreiner, E.T. (Sandia Labs., Albuquerque, NM (USA)). Mar 
1979. Contract EY-76-C-04-0789. 85p. Dep. NTIS, PC A05/MF 
AOl. 

Modern nuclear safety criteria require that weapon systems 
respond in a predictable safe manner during normal and particularly 
during abnormal (accident) environments. One of the first weapon 
systems designed to meet these criteria was the B61-3. A key ‘alae 
safety subsystem in this bomb includes a trajectory sensing signal 
generator (TSSG). The TSSG senses a proper bomb trajectory after 
the bomb is released from an aircraft and generates a unique signal (a 
sequence of electrical pulses on two lines). The other part of the 
subsystem is the MC2935 Trajectory Strong Link Switch. This 
switch must reject all improper drive signals and must maintain high 
insulation resistance across open functional contacts during normal 
environments and also during a broad range of abnormal environ- 
ments including fire, crush, shock, and high voltages applied to all 
input terminals. The switch must also operate reliably from the reset 
(SAFE) condition to the enabled condition upon the receipt of the 
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proper unique signal in the normal delivery environments. The 
switch and its operating characteristics are described. 


EXPLOSION DETECTION 


REFER ALSO TO CITATION(S) 37614 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


37428 (NP—23663) Environmental/resource assessment and in- 
formation. (National Oceanic and Atmospheric Administration, 
pe ae DC (USA)). 1979. 1lp. Dept. of Commerce, Washing- 
ton, ‘ 

Seven figures portray the following: (1) state-by-state March 
12—18, 1979 heating degree days less (warmer) than normal; (2) 
national (by region) population-weighted heating degree days--devi- 
ation from normal; (3) state-by-state seasonal (September 1—March 
18) cumulative heating degree days less (warmer) than normal; (4) 
national (by region) seasonal (September 1—March 18) heating 
degree days and departures from normal; (5) state-by-state seasonal 
degree heating days compared to same period a year earlier; (6) 
national (by region) heating degree days compared with same period 
one year earlier; and (7) percent departure (seasonal and weekly 
from normal). 


BASIC STUDIES 


37429 (BNL—25930) Time dependent multi-grid numerical tech- 
nique. Lee, H.N.; Meyers, R.E. (Brookhaven National Lab., Upton, 
NY (USA)). Mar 1979. Contract EY-76-C-02-0016. 13p. (CONF- 
790311—3). Dep. NTIS, PC A02/MF AOl1. 

From 2. international conference on comp. meth. in nonlinear 
mech.; Austin, TX, USA (26 Mar 1979). 

The multigrid method, which employs a sequence of nested 
grids in the solution process, is a general numerical technique for 
solving continuous problems. Implementation of the multi-grid algo- 
rithm can result in higher accuracy and efficiency than methods with 
fixed grid size and fixed order of approximation, and specific tests of 
this are considered. An introduction to the implementation of the 
multigrid method in the solution of time-dependent partial differen- 
tial equations is presented. Multigrid solutions for the advection 
equation are compared with published results using the usual fixed- 
grid method. 2 figures. 


37430 (COO—2874-43) Degree of similarity within several bi- 
nomial samples: a measure and test thereof. Fleiss, J.L.; Cuzick, J.M. 
(Columbia Univ., New York (USA)). 9 Mar 1978. Contract EY-76- 
$-02-2874. 12p. Dep. NTIS, PC A02/MF AO1. 

A measure is proposed for the degree of similarity within 
several binomial samples. Correspondences with other measures are 
pointed out, and a test is presented for its statistical significance. A 
numerical example is given. 1 table. 


37431 Effects of human activities on global climate. Part II. 
Kellog, W.W. (National Center for Atomospheric Research, Boul- 
der, CO). WMO (World Meteorol. Organ.) Bull; 27: No. 1, 3-9(Jan 
1978). 


The implications of a warmer earth are discussed in regard to 
length of the growing season, precipitation patterns, and the fate of 
the ice masses. Other topics of discussion are the value of a long 
range climate forecast, and areas of immediate and urgent concern, 
including climate modelling, carbon dioxide sources and sinks, the 
Artic ice pack, ice sheets, changing patterns of temperature and 
precipitaton, and aerosols. (JGB) 


37432 Time-dependent propagation of high-energy laser beams 
through the atmosphere: II. Fleck, J.A. Jr.; Morris, J.R.; Feit, M.D. 
(Univ. of California, Livermore). Appl. Phys.; 14: 99-115(1977). 
Various factors that can effect thermal blooming in stagnation 
zone situations are examined, including stagnation-zone motion, lon- 
gitudinal air motion in the neighborhood of the stagnation zone, and 
the effects of scenario noncoplanarity. Of these effects, only the last 
offers reasonable hope of reducing the strong thermal blooming that 
normally accompanies stagnation zones; in particular, noncoplanar- 
ity should benefit multipulse more than cw beams. The methods of 
treating nonhorizontal winds hydrodynamically for cw and multi- 
ulse steady-state sources are discussed. Aspects of pulse self-bloom- 
ing are also considered. 17 figures, 4 tables. 
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CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 35805, 36212, 36354, 36623, 
36986, 37145, 37146, 37147, 37458, 37463, 37465, 37467, 37512, 
37578, 37589 


37433 (BNL—25066) Impacts of acid precipitation on decompo- 
sition and plant communities in lakes. Hendrey, G.R.; Barvenik, F.W. 
(Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
76-C-02-0016. 12p. (CONF- 7805164—1). Dep. NTIS, PC A02/MF 
AOl. 

From Public meeting on Acid Precipitation; Lake Placid, NY, 
USA (4 May 1978). 

Over the past few decades the acidity of lakes and rivers has 
been increasing in several areas of the world. In southern Norway, 
western Sweden, the Canadian Shield, and the northeastern United 
States, acidification of fresh waters has become a major environmen- 
tal problem. It has been clearly established that acid precipitation is 
the cause of decreasing pH levels in waters of the affected areas. 
Over most all of northern Europe, southern Scandinavia, and essen- 
tiallly all of the U.S. east of the Mississippi River, the mean annual 
H* concentrations in preci a expressed as pH, are below 5.0. 
Furthermore, the regions affected by very acid precipitation (pH < 
4.5) are rapidly expanding. The effects of acid precipitation on 
aquatic ecosystems depend primarily on the geology of the region, 
but also on the evaluation (orographic precipitation). The re; 
now known to be the most seriously affected are mountainous 
districts of southern Scandinavia and the northeastern United States 
which are located hundreds of kilometers from SO. and NO/sub x/ 
emissions sources. Regions of the United States which are gant operon d 
sensitive to acid inputs because of their geology and surface water 
alkalinity are also found in the western United States. Local acid 
precipitation problems are now known on the West Coast, and some 
lakes in the rr Sound region appear to be acidified aquatic flora 
and fauna at all ecosystem levels are greatly impoverished in acidi- 
fied freshwaters. The numbers of species are reduced and changes in 
the biomass of some groups of plants and animals have been ob- 
served. Decomposition of leaf litterand other organic substrates is 
hampered, nutrient recycling appears to be retarded, and nitrofica- 
tion inhibited at pH levels frequently observed in acid-stressed 
waters. 


37434 (COO—2874-48) Kalman filtering method and its — 
tion to air pollution episode forecasting. Switzer, P.; 

(Stanford Univ., CA (USA). Dept. of Statistics; IBM Scientific 
Center, Palo Alto, CA (USA)). Jan 1979. Contract EY-76-S-02-2874. 
27p. Dep. NTIS, PC A03/MF AO1. 

The Kalman filtering method is applied to multi-station air 
pollution modeling in order to obtain a useful real-time predictor of 
concentration levels, especially during episode situations. Special 
attention has been paid to avoi certain high dimensionality 
problems of the Kalman filter while still retaining some of the 
deterministic physical information of the transport and diffusion 
phenomena. Moreover, a method is proposed to forecast future state 
values using only a probabilistic knowledge of future state-transition 
matrices, which is the most common situation in air pollution real- 
time forecasting with probabilistic meteorological input. Specifically, 
the method is applied to SO, and meteorological data (Summer 
1975) supplied by the RAMS network (Regional Air Pollution 
Study) installed in the St. Louis Missouri area. The results of the 
proposed methodology are compared with those supplied by single- 
station predictors. 


37435 (DOE/EIA—0102/16) Air emissions analysis of energy 
projections for the Annual Report to Congress. Pechan, E.H. (Depart- 
ment of Energy, Washington, DC (USA). Energy Information Ad- 
ministration). 6 Sep 1978. 93p. Dep. NTIS, A05/MF AO0Ol1. 

The purpose of this report is to identify and quantify the 
major factors responsible for changes in air emissions at the airshed, 
regional, and national level associated with the energy projection 
series developed for Volume II of the Annual Report to Congress of 
the Energy Information Administration (EIA). The pollutants exam- 
ined are those for which national ambient standards have been 


developed and for which oma y-related emissions are significant: 


total suspended particulates (TSP), sulfur oxides (SO/sub x/), nitro- 
gen oxides (NO/sub x/), hydrocarbons (HC) and carbon monoxide 
(CO). The report does not attempt to project changes in ees 4 
mental quality based on the changes in emissions. The analysis 

based on the six energy projection series develo for the p pene 
Report by EIA for the years 1985 and 1990. The projections are 
based on assumptions of a continuation of current energy policy and 
of alternative growth paths for economic pote of different levels 
of energy reserves, and of different rates of growth for imported oil 
prices. The differences resulting from the differing energy projection 
series are not as large as those resulting from economic growth and 
compliance. The analysis indicates that, regardless of which energy 
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projection series are compared, the projected national air emissions 
will not differ greatly. Under all futures considered, four of the five 
pollutants are pojected to change at a slow rate while the fifth 
pollutant, CO, is projected to decrease significantly under all cases. 


37436 (EML—349, pp 1.211- page Fn Stratospheric distributions 
and inventories of trace gases in the northern hemisphere for 1976. 
Leifer, R.; Larsen, R.; Toonkel, L. 1 Jan 1979. 

In Environmental Measurements Laboratory environmental 
quarterly, September 1—December 1, 1978. 

Stratospheric distributions and inventories for CClsF, CClhF2, 
CCl, N2O, and SF¢ in the Northern Hemisphere have been updated 
to cover measurements made from May 1976 through November 
1976. Mean concentrations for each compound are reported and the 
temporal changes over the last several years are discussed. 


37437 (EML—349, pp II.107-I1.143) Trace gases in the strato- 
sphere. Leifer, R.; Toonekl L.; Larsen, R. 1 Jan 1979. 

In Environmental Measurements Laboratory environmental 
quarterly, September 1—December 1, 1978. 

Project Airstream involves the aerial monitoring of radioac- 
tivity and trace gases in the lower stratosphere. This report presents 
data on the trace gases CChF2, CClF, CCl, N2O, and SFe present 
in samples taken at four altitudes from 12 to 19.2 km on flights made 
in July and October 1977 and April 1978. The data are presented in 
tabular form. (ERB) 


37438 (EPRI-EA—986-SY) Workshop on atmospheric pollution 
by trace nitrogen compounds. Workshop summary report. Spicer, 
C.W. (Battelle Columbus Labs., OH (USA)). Feb 1979. 23p. Electric 
Power Research Inst., 3412 Hillview Ave., Palo Alto, CA. 

This report summarizes the findings of a workshop on Atmos- 
pheric Pollution by Trace Nitrogen Compounds held in April 1978. 
The objectives of the workshop were: (1) to review the current state 
of knowledge of atmospheric nitrogen compounds and identify sig- 
nificant environmental impacts associated with these compounds; (2) 
to appraise current knowledge of the formation, transport, and fate 
of nitrogen compounds in the atmosphere; and (3) to identify signifi- 
cant gaps in our knowledge and specific areas of research needed to 
clarify the present and future contribution <= electric utility plants to 
nitrogen related environmental impacts. This report reviews the 
major gaps in our understanding of atmospheric nitrogen compound 
sources, transformations, sinks and environment! effects, and identi- 
fies a number of key areas of uncertainty requiring future research. 


37439 (LBL—8725) Second generation dichotomous sampler for 
large-scale monitoring of airborne particulate matter. Loo, B.W.; 
Adachi, R.S.; Cork, C.P.; Goulding, F.S.; Jaklevic, J.M.; Landis, 
D.A.; Searles, W.L. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jan 1979. Contract W-7405-ENG-48. 21p. (CONF- 
790405—13). Dep. NTIS, PC A02/MF AOI. 

From AICE meeting; Houston, TX, USA (1 Apr 1979). 

The differences which exist between fine (< 2.5 pm) and 
coarse (> 2.5 ym) airborne particles with respect to their origin, 
chemical properties, and environmental impact, call for their sepa- 
rate collection and analysis. An automated dichotomous sampler 
(ADS), equipped with a high efficiency single-stage virtual impactor 
and a microprocessor-based controller to self-correct fault condi- 
tions including filter overload, has been developed as a model for 
commercial production. 


37440 (PNL-RAP—26) Long-range transport of sulfur in the 
western United States. Sandusky, W.F.; Eadie, W.J.; Drewes, D.R. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Jan 1979. 
Contract EY-76-C-06-1830. 8lp. Dep. NTIS, PC A0O5/MF AO1. 

Pollutants, such as SO: and sulfate, emitted from both utility 
and industrial coal burning processes have long residence time in the 
atmosphere. Therefore, the long-range atmospheric transport and 
diffusion of these pollutants must be considered in any environmen- 
tal assessment of proposed plant operation. The most useful tool in 
predicting the long-range transport of poliutants is a computer 
simulation technique for the Gaussian diffusion uation. Informa- 
tion produced by the model includes: SC. and sulfate ground-level 
air concentrations, the amount of SO. and sulfate deposited on the 
ground surface, the minimum pH value in the rainfall, and the 
budget of SO. and sulfate material over the diffusion grid. Informa- 
tion on siting and emissions is also required. For this study, siting 
was based on projected coal use in 1985 and 1990 based on a two- 
thirds increase in coal production. Results of the modeling for the 
western United States indicate that the maximum incremental 
ground-level air concentrations for SO: are 8.4 and 14 yg/m® for 
utility and industrial sources, respectively. Maximum predicted in- 
cremental ground-level sulfate concentrations for utility and industri- 
al sources are 0.8 and 1.2 ug/m*, respectively. The minimum calcu- 
lated pH values for both utility and industrial sulfur emission were 
5.3. Maximum SO, deposition amounts range from 0.5 to 0.8 gm/m? 
for both the utility and industrial coal use scenarios. The largest 
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sulfate deposition amounts range from a factor of 55 to 24 smaller 
than SO, deposition amounts. (ERB) 


37441 (UCRL—52603) ATMAS: a three-dimensional atmospher- 
ic transport model to treat multiple area sources. Ermak, D.L.; 
Nyholm, R.A.; Lange, R. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 27 Nov 1978. Contract W-7405-ENG- 
48. 23p. Dep. NTIS, i A02/MF AO1. 

ATMAS, an heric transport computer model, esti- 
mates the conulciedion of gaseous species emitted from multiple 
area sources. It can handle and time-varying wind fields, first- 
order chemical transformations, ground deposition, and inversion 
effects. The model presented here is based on the three-dimensional 
advection-diffusion equation to describe atmospheric transport. 
ATMAS solves this equation and calculates the concentration levels 
using the particle-in-cell method. The model calculates short-term 
(hourly) average concentrations over periods ranging from a month 
to a year; it can also calculate longer averages by varying the 
averaging time. We present a demonstration of the model, along 
with the output of the computer code. Output from the code 
typically includes isopleth maps showing the calculated concentra- 
tion levels and the probability with which given thresholds or 
standards are exceeded during the simulation period. 


37442 (UCRL—82553) Predictions of the effects on the strato- 
sphere of changes in the oxides of nitrogen. Duewer, W.H.; Wuebbles, 
D.J. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Mar 1979. Contract W-7405-ENG-48. 20p. (CONF-790607— 
2). Dep. NTIS, PC A02/MF AO1. 

From NASA stratospheric workshop; Harper's Ferry, WV, 
USA (4 Jun 1979). 

It was recognized that human activities might significantly 
increase the concentrations of the oxides of nitrogen in the strato- 
sphere almost as soon as their influence on the ozone abundance in 

natural stratosphere was established. Since the possibility of 
anthropogenic changes in stratospheric ozone was first discussed, 
several phenomena have been studied that might influence strato- 
— composition. In this discussion of the influence of changes in 
ie oxides of oe on stratospheric ozone, some of the most 
important aspects of the chemistry of the oxides of nitrogen in the 
stratosphere will be examined and some of the natural and anthropo- 
genic sources of oxides of nitrogen that have been proposed will be 
evaluated. Finally, the more recent estimates of the effects of these 
sources on stratospheric composition will be summarized. 


37443 Sampling and analysis of atmospheric sulfur dioxide with 
the lead dioxide plate (Huey Plate). Levadie, B. (Vermont Division of 
me Health, Barre). J. Test. Eval; 7: No. 2, 61-67(Mar 
1979). 

The performance characteristics of the lead dioxide (Huey) 
plate for sampling sulfur dioxide are evaluated, and a method for 
determining sulfur dioxide as precipitated barium sulfate by weigh- 
ing on an electrobalance is described. The data produced by expos- 
ing Huey plates over a two-year period are presented. A direct 
relationship between the concentration of sulfur dioxide in the 
ambient atmosphere as determined by continuous automatic monitor- 
ing and the mass loading of lead sulfate on the Huey plate was 
confirmed. The correlation coefficient for the relationship was 0.90. 


37444 (JPRS—72838) Translations on environmental quality, 
No. 196. 16 Feb 1979. Translation of various articles. 83p. NTIS. 

Translations (of twenty-six) from the world press of articles 
and press commentary on environmental pollution and its effects and 
pollution control technology, organizations, and programs are pre- 
sented. The following subjects are treated in some detail: resources 
and degradation of the world’s oceans, environmental protection 
measures in the USSR for 1979, long-range regional environmental 
protection planning in the USSR, a water clean-up plan and environ- 
mental standards in the USSR, water pollution in Greece, and 
automobiles and air pollution. 


37445 Meteorological problems in determining minimum stack 
height. Manier, G. (Technische Hochschule Darmstadt (Germany, 
F.R.). Inst. fuer Meteorologie). Chem.-Ing.-Tech.; 50: No. 11, 831- 
836(Nov 1978). (In German). 

From 246. DECHEMA colloquium; Frankfurt am Main, Ger- 
many, F.R. (9 Feb 1978). 

In the Federal Republic of Germany the minimum stack 
height must be determined with the aid of the 'TA Luft’ code. The 
method of determination has been developed with a number of 
simplifications concerning constancy and homogeneity of emission 
data, meteorological parameters and topographical structure. The 
influences of these simplifications are discussed, and improved meth- 
ods of determining necessary stack heights are described. 


37446 Continuous air-monitoring systems. Wasser, Luft Betr.; 22: 
No. 11, 587-590(Nov 1978). (In German). 
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A number of measuring systems are described that have been 
developed for the environmental monitoring networks of the 
Laender authorities. The equipment and techniques for dust mea- 
surement, measurement of radioactivity bound to aerosols, and for 
the analysis of pollutants in flue gases and waste gases are briefly 
described. 


37447 Effectiveness of various methods for reducing the nitrogen 
oxide emission from small-capacity gas burners. Skunca, I. (Gas- 
waerme-Institut e.V., Essen (Germany, F.R.)); Kremer, H. (Bochum 
Univ. (Germany, F.R.). Lehrstuhl fuer Energieanlagentechnik). Gas 
Waerme Int.; 27: No. 11, 619-625(Nov 1978). (In German). 

This paper contains experimental results on the emission of 
nitrogen oxidees from burners of domestic and commercial gas 
appliances. The investigation was mainly concerned with premixed 
natural gas flames which are widely ocurring with these burners. 
Besides the aeration coeficient the heat load and burners design data 
were used as parameters. The most effective measures to reduce the 
specific nitrogen oxid emission of a burner were found to be flame 
cooling, overstoichimetric combustion, flue gas recircuLation and 
staged combustion. 


37448 Reducing the discharge of pollutants from heavy-oil-fired 
furnaces by liberally dimensioned pilot flames. Baumbach, G. (Stutt- 
gart Univ. (TH) (Germany, F.R.). Inst. fuer Verfahrenstechnik und 
Dampfkesselwesen). Gas Waerme Int; 27: No. 11, 625-629(Nov 
1978). (In German). 

Gas pilot flames are frequently used for igniting heavy oil. In 
the furnace described pilot flames of inadequate size often led to 
ignition failures and thus to the discharge of soot and other unburent 
particles on starting and to poor combustion of the heavy oil 
emerging from the burner lances. Tests carried out with new pilot 
burners showed how reliable ignition of heavy oil on starting and a 
reduction in the discharge of pollutants during shutdown can be 
assured by liberally dimensioned, properly arranged and stable pilot 
flames. The heat release rate of a gas pilot flame of adequate size in 
this case corresponds to about 4% of the minimum heat release of 
the burner. 


37449 Equipping a mobile laboratory and experience in measure- 
ment use for environmental control. Vierle, O.; Woerle, R. (Bayer- 
isches Landesamt fuer Umweltschutz, Muenchen (Germany, F.R.)). 
Gesund.-Ing.; 99: No. 11, 341-347(Nov 1978). (In German). 

This is a report on the technical design and measuring equip- 
ment of a mobile laboratory which can be used universally for the 
detection of environmental pollution. The possibilities for use and 
the operating experience are represented by some selected examples. 
The measuring equipment was developed from basic equipment to 
match the experience gained in practical use. 


37450 Measuring solid and gaseous emission. Requirements and 
experience. Kirchner, H.H. (Steinmueller (L. u. C.) G.m.b.H., Gum- 
mersbach (Germany, F.R.)); Weber, G. (Vereinigte Kesselwerke 
A.G., Duesseldorf (Germany, F.R.)). Tech. Mitt.; 71: No. 10, 510- 
515(Oct 1978). (In German). 

For some components it is difficult to keep within the permit- 
ted limits with the expectation of being efficient and within the 
minimum requirements for the quality of fuel set in the DIN Stand- 
ards. The most influential parameters for the various emissions are 
given. Mention is made of the fact that the use of positive parameters 
on the emission of one component often entails operational disadvan- 
tages and the use of negative influences entails disadvantageous 
effect on several other components, including important combustion 
conditions. For example the emission of soot and CO has simulta- 
neous contrary effects to that of NOsub(x) and SOs. For measuring 
emission limits for achieving targets of quality and emission stand- 
ards, there may be new aspects due to the draft of a recommendation 
of the EWG Ministry on ‘processes for the calculation of environ- 
mental costs of industry’ recently submitted to the West German 
Parliament. 


37451 Extinction measurements of dust emissions from firing 
solid fuels. Frenzel, P. Tech. Mitt.; 71: No. 10, 515-520(Oct 1978). (In 
German). 

Dust emissions for solid fuels are mostly measured with 
smoke density measuring instruments according to the photometric 
principle. Due to the lack of a simple physical selanlonhip between 
the extinction and the mass concentration of the flue gas, there are 
differences in opinion between operators and experts with regard to 
the error size. The error size and its origins are discussed on the basis 
of scientific investigations and practical examples. The conditions for 
the photometric determination of the dust concentration in the flue 
gases are briefly outlined. 


37452 Optimized stacks reduce SO. immission. Bottenbruch, H.; 
Kaemmer, K. (Karrena Feuerungsbau G.m.b.H., Duesseldorf (Ger- 
many, F.R.)). Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 31: 
No. 10, 479-481(Oct 1978). (In German). 
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The SO.-concentration caused by more than 6500 SO2-emit- 
ting industrial sources located in North Rhine Westphalis has been 
calculated by a dispersion model, for the heights of actually existing 
chimneys, at more than 25.000 points. A reduction of immission of 
more than 50% will be achieved for industrial plants by higher 
chimney, if the height of the chimneys is determined by a new 
method which has been developed by the authors and which differs 
from ‘TA Luft’ (German Clean Air Rule). Flue gas desulfurization in 
large plants, however, reduces the immission only by a maximum of 
3% and is ten times more expensive. Considering the effect and cost, 
the construction of optimized chimneys presents and attractive solu- 
tion towards the limiting of immissions. 


37453 Measurement of quantity of gaseous emission. Eickhoff, 
W.; Quecke, C. Umwelt; No. 4, 294-295(Sep 1978). (In German). 

A sampling device was developed and to fulfill the measure- 
ment technology applications of the West German Emission Protec- 
tion Law, for the measurement of vapor and gas emission, which 
complies with all the requirements of the TA Air and the VDI 
Guideline 2066 and thus permits an expert, precise sampling of 
vapour and gaseous air pollutants. 


37454 Ambient carbon monoxide monitoring and —cly Het 

Hanisch, J.L. (DeLeuw Cather and Co., New Haven, CT); Hart, 

ro Garabedian, H.T. Environ. Manage.; 2: No. 3, 235-238(May 
1978). 


Systems for CO sampling are evaluated under conditions 
where the receptor is located at intersections within 40 meters of the 
road edge. Non-Dispersive Infrared and electrochemical analysis 
techniques are used in conjunction with continuous recording, con- 
tinuous bag sampling, and meter readings at 5 second intervals. The 
relative accuracy of each system is examined, and the conditions for 
which each system is best suited are described. 


37455 Fluorine exposure of humans in coking plants and their 
neighbourhood. Einbrodt, H.J.; Prajsnar, D. (Technische Hochschule 
Aachen (Germany, F.R.). ‘Abt. Hygiene und Arbeitsmedizin); 
Kuehne, H.J. (Bergbau A.G. Niederrhein, Oberhausen (Germany, 
F.R.). Werksdirektion Osterfeld); Frank, K. (Bergbau A.G. Niederr- 
hein, Oberhausen (Germany, F.R.). Werksdirektion Kokereien). JSU 
Mitt.; No. 3, 172-174(1978). (In German). 

The following statements can be made on the basis of the 
investigations: The battery workers of a coking plant are not endan- 
gered by fluorine emissions. Urine fluorine measurements have 
shown that also the population in the neighbourhood of coking 
plants is not endangered by fluorine emissions. From the point of 
view of human medicine, there is no need to lower the hydrogen 
fluoride value given in VDI guideline No. 2310. On the basis of the 
present investigations a long-term value of 0.05 to 0.10 mg/m‘ can be 
deemed harmless to human health. 


37456 Process and measuring arrangement for determining the 
concentration profile of air impurities or natural components of the 
atmosphere. Englisch, W.; Wiesemann, W. (to Battelle-Institut e.V., 
Frankfurt am Main (Germany, F.R.); Deutsches Patentamt, Muen- 
chen (Germany, F.R.)). German(FRG) Patent 2,607,169/A/. 1 Sep 
1977. 18p. (In German). 

Determination of the vertical concentration profile of air 
impurities by an aircraft is discussed. The comparative absorption 
measurement is used as the measuring process. At least two bundles 
of rays, e.g. laser beams, are directed towards the earth for this 
purpose, where both beams include an angle of inclination with a 
component in the direction of flight. The measurement of the beams 
which are diffusely reflected from the earth’s surface takes place via 
an optical heterodyne receiver. By choosing the angle of inclination 
the height of resolution can be adjusted. As the bundle of rays can 
also be deflected at right angles to the direction of flight, a three 
dimensional concentration profile can be produced. 


37457 Procedure and device for investigating air and water pol- 
lutants, especially fine dusts by means of flameless atomic 

Koenig, E. (to Bodenseewerk Perkin-Elmer und Co. G.m.b.H., 

Ueberlingen (Germany, F.R.)). German(FRG) Patent 2,526, 679/A/. 
30 Dec 1976, 10p. (In German). 

The object of the invention is to remove the problems in 
investigating air and water pollution according to the main patent. 
The idea of using an endless carrier for the analysis device is 
abandoned and an ending band is used. The carrier is charged with 
sample in a sample-taking device spatially separated from the analy- 
sis equipment and wound onto an extractable coil. The coil can be 
inserted in the analysis equipment and is continuously or discontinu- 
ously unwound in the latter and the sample on the band is analyzed. 





3876 ENERGY RESEARCH ABSTRACTS 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 35933, 37145, 37150, 37446 


37458 pte Environmental Measurements Laboratory 
environmental September 1—December 1, 1978. Hardy, 
E.P. Jr. (Department of Enerey New York (USA). "Environmental 
aaa Lab.). 1 Jan 1979. 425p. Dep. NTIS, PC A18/MF 
AOl 
Separate abstracts were prepared for the twelve subsections 
of this report containing data on the radioactivity and trace gas 
monitoring activities of the Environmental Monitoring Laboratory. 
(ERB) 


37459 (EML—349, pp I.3-1.7) Radioactivity from nuclear explo- 
sions in ground level air and precipitation in Sweden. Nal(T1)-mea- 
surements from mid-year 1972 to the end of 1975. Bernstroem, B. 
(Foersvarets Forskningsanstalt, Sundbyberg, Sweden). 1 Jan 1979. 

In Environmental Measurements Laboratory environmental 
quarterly, September 1—December 1, 1978. 

From mid-year 1972 to the end of 1975, the concentrations of 
various fission products are reported in ground level air for 7 
Swedish sampling stations. At 6 of these stations the deposition of 
%Zr and ‘Cs is recorded. In 1973 the '7Cs concentration in 
ground level air reached its lowest value since the measurements 
started but increased a little after that due to the two Chinese 
thermonuclear tests carried out in 1973 and 1974. The activity ratios 
of some fission products are discussed as well as the discrepancies 
between the ratio *Zr/1*7Cs in ground level air and the same ratio 
in precipitation. The distribution of ry effective deposition velocity 
during different years is examined. A comparison is made between 
parallel runs for about two years on Nal(T1)- and Ge(Li)-detectors. 


37460 (EML—349, pp 1.49-1.159) Particulate radioactivity, 
mainly from nuclear explosions, in air and precipitation in Sweden 
mid-year 1975 to mid-year 1977. De Geer, L.E.; Arntsing, R.; Vin- 
tersved, I.; Sisefsky, J.; Jakobsson, S.; Engstroem, J.A. (Foersvarets 
Forskningsanstalt, Sundbyberg, Sweden). 1 Jan 1979. 

In Environmental Measurements Laboratory environmental 
quarterly, September 1—December 1, 1978. 

The National Defence Research Institute runs a network for 
continuous sampling of radioactivity in ground level air and in 
precipitation in Sweden and performs high altitude air sampling by 
means of aircraft from the Royal Swedish Air Force. The present 
report describes the revised surveillance program in effect since 
January 1, 1976, discusses the preparation, measuring, and analysis 
procedures, and gives the results of most measurements made on 
samples collected between mid-year 1975 and mid-year 1977. The 
period covers three atmospheric nuclear explosion tests performed 
by The People’s Republic of China. These three tests are discussed 
in terms of such factors as the atmospheric behaviour of the debris 
cloud, fractionation and particle properties of the debris, and of 
neutron activation products detected. On some occasions activities 
were detected that did not derive from any known nuclear explo- 
sions test. (ERB) 


37461 (EML—349, pp II.10-I1.106) Radioactivity in the lower 
stratosphere. Leifer, R.; Toonkel, L.; Larsen, R. 1 Jan 1979. 

In Environmental Measurements Laboratory environmental 
quarterly, September 1—December 1, 1978. 

Project Airstream involves the aerial monitoring of radioac- 
tivity and trace gases in the lower stratosphere. This report presents 
data on radioactivity from missions flown in April July, and October 
of 1977 and April and July of 1978. The data are presented in tabular 
form. (ERB) 


37462 (EML—349, pp II.144-II.160) High altitude balloon sam- 
pling program. Leifer, R.; Toonkel, L.E.; Larsen, R. 1 Jan 1979. 

In Environmental Measurements Laboratory environmental 
quarterly, September 1—December 1, 1978. 

Balloon-borne filtering devices launched from selected sites 
collect samples of upper atmosphere nuclear debris at altitudes of 21, 
24, and 27 km. Results of the radiochemical analyses of samples 
collected during 1977 are presented in this report. The data are 
presented in tabular form. (ERB) 


37463 (EML—34%app.)) a. to Environmental Measure- 
ments Laboratory environmental quarterly. (Department of Energy, 
New York (USA). ycseasenael thoes eh orn Lab.). 1 Jan 1979. 
227p. Dep. NTIS, PC All/MF AO1. 

Separate abstracts were — epared for three of the five appen- 
dices presented in this report. The other two appendices are tables, 
one listing conversion factors used in the EML monitoring program, 
the other listing radionuclide half-lives and decay products of inter- 
est in the EML monitoring program. (ERB) 
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37464 (EML—349(app.), A.1-A.41) Quarterly *Sr deposi- 
tion at world land sites. Toonkel, L.E. 1 Jan 1979. 

In Ap ix to Environmental Measurements Laboratory 
environmen uarterly. 

The quarterly Sr data for the 79 selected world-wide sites 
are presented in tabular form. Calculated values of concentrations of 
Sr in precipitation are given in units of pCi of *Sr per liter. The 
precipitation in centimeters and the Sr quarter where data are 
available. At the extreme right the total precipitation and deposition 
for the year are given. The groups or organizations responsible for 
the sampling are also identified on the individual site data sheets. 
(ERB) 


37465 PR pra PP), 4% Re. B.1-B.174) Radionuclides and trace 
metals in surface air. Fee Toonkel, L.E.; Larsen, R.J. 1 Jan 
1979. 


In Appendix to Environmental Measurements Laboratory 
environmental quarterly. 

Samples are collected at 49 selected world-wide monitoring 
sites located between 71°N and 90°S longitude. The samples are 
composited for each station and subjected to gamma spectrometric, 
radiochemical, absorption spectrometric, and x-ray fluorescence 
analyses. The data are reported as composite monthly concentrations 
for a sampling site. The data are presented in tabular form. 
(ERB 


37466 (EPA/520/5—77-011) Effects of home ventilation systems 
on indoor radon—radon daughter levels. Final report. Windham, S.T.; 
Savage, E.D.; Phillips, C.R. (Environmental Protection Agency, 
Washington, DC (USA). Office of Radiation Programs). Oct 1978. 
24p. Environmental Protection Agency, Washington, DC. 

A study was conducted in a house in Polk County, Florida, to 
determine the effects of normal home ventilation methods on radon, 
radon progeny, and working levels. Three ventilation conditions 
were studied which approximate those found during normal occu- 
pancy. The effects of the central air conditioner, the central blower 
without air conditioning, and outside air ventilation were studied, 
with radon, radon progeny, and working level measurements made 
sequentially until significant changes ceased to be observed. In all 
three experiments, radon, radon progeny, and working levels de- 
creased, with the decreases corresponding to estimated increases in 
house ventilation rate. 


REGULATIONS 
REFER ALSO TO CITATION(S) 36621 


37467 What about the environmental pollution test. Kennedy, 
W.V. Umwelt; No. 6, 402-406(Dec 1978). (In German). 

The Scientific Centre at Berlin has attempted a review of the 
status of West German efforts at an environmental pollution test and 
to compare it with the situation in the USA. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 36615 


37468 (SAND—79-7031) Logistics report on a resistivity survey, 
conducted on behalf of Sandia Laboratories, July 14—Septem 4, 
1978. Bell, R.S. (Geoterrex Ltd., Denver, CO USA). Feb 1979. 
Contract EY-76-C-04-0789. 135p. Dep. NTIS, PC AO7/MF AO1. 

Geophysical surveys were conducted in the desert terrain on 
and around the Los Medanos WIPP study area east of Carlsbad, 
New Mexico. A total of sixteen Schlumberger vertical electrical 
soundings (VES) and three pole—dipole profile lines were complet- 
ed. Equipment, field procedures, and field experience are reported. 
Uncorrected VES curves, pole—dipole apparent resistivity profiles, 
and field data are presented. 5 figures. (RWR) 


37469 Propagule dispersal among forest islands in southeastern 
South Dakota. Ranney, J.W.; Johnson, W.C. (Oak Ridge National 
Lab., TN). Prairie Nat.; 9: No. 2, 17- 24(Jun 1977). 

Study of seed dispersal between the widely separated forest 
patches (forest islands) oft the eastern Great Plains can contribute to 
understanding effects of deforestation in the more complex forest 
island landscapes of the eastern United States. In the East, there is 
growing concern that the dissection of regional forests and the 
creation of small forest islands surrounded by non-forest uses (e.g., 
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agriculture) may be affecting plant species richness and developmen- 
tal J psa of vegetation (Levenson 1976), as has already been noted 
in the tropics (Gomez-Pompa et al. 1972). Curtis (1956) showed that 
the presettlement forest area in a — of Green County, Wiscon- 
sin had been reduced by 70% as of 1882, 90% by 1902, 95% by 1935, 
and more than 96% by 1950. The effect of distance in altering seed 
exchange between forest islands has not been directly tested. How- 
ever, the use of forest islands as study sites has provided some clues 
about the effects of distance (isolation) on dispersal and forest 
composition. It is not clearly understood whether the characteristics 
of deforested landscapes preferentially reduce the abundance of 
mm with certain dispersal characteristics (e.g., heavy animal- 

persed and heavy wind-dispersed seeds). Planted forest stands in 
the prairie-forest border offer a desirable set of conditions for 
studying the effect of landscape pattern on propagule dispersal. The 
islands are generally small (ca. 0.1-25 hectares) and species-poor, so 
that tree surveys can be conducted rapidly. Also, the closest possible 
origin of observed reproduction in each island can be easily deter- 
mined even if the closest seed source is a different island. In addition, 
a wide range of inter-island distances occur in these landscapes. The 
study of selected tree claims, shelterbelts, and natural ravine forests 
in southeastern South Dakota was undertaken during the summer of 
1976 to examine the distances propagules were carried by wind and 
animals between forest islands. 


37470 Role of soil invertebrates in nutrient cycling. Reichle, 
D.E. (Oak Ridge National Lab., TN). Ecol. Bull.; 25: 145-146(1977). 

This paper is an introduction to the colloquium section 2 (The 
Role of Soil Organisms in Nutrient Cycling). Conceptual reidentifi- 
cation of the role of soil invertebrates in the context of ecosystem 
mineral cycling and nutrition is posed. The importance of hetero- 
troph decomposers is examined in terrestrial ecosystems and the 
value of metabolic indices in measuring heterotrophic activity is 
reviewed. In summary, this paper identifies key problems and scien- 
tific challenges in this disciplinary area, and introduces the topical 
issues addressed in the following contributed papers. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 37444 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 37605 


SOIL 
REFER ALSO TO CITATION(S) 35909, 35911, 37464, 37491, 37562 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 


REFER ALSO TO CITATION(S) 35911, 35933, 37150, 37166, 
37458, 37463, 37556, 37557, 37561, 37562 


37471 (COO—3011-10) Radioactive foodchains in the subarctic 
environment. Progress report, November 15, 1977—November 14, 
1978. Miettinen, J.K. (Helsinki Univ. (Finland). Dept. of Radioche- 
mistry). Aug 1978. Contract EY-76-C-02-3011. 118p. Dep. NTIS, PC 
A06/MF AO1. 

Separate abstracts were prepared for seven of the eight sec- 
tions in this report.. The eighth section is an introductory paper 
discussing the nature of the investigations and the data presented in 
the other seven papers. (ERB) 


37472 (COO—3011-10, pp 79-90) Determination of **'Pu in 
evnironmental samples by liquid scintillation counting: preliminary 
report. Hakanen, M.; Korpela, H.; Jaakkola, T.; Kiirikki, E. (Univ. of 
Helsinki, Finland). Aug 1978. 

In Radiative foodchains in the subarctic envirionment. Prog- 
ress report, November 15, 1977—November 14, 1978. 

The determination of ‘pu in envirionmental samples carried 
out in this laboratory earlier were based on the measurements of the 
241 Am content of platinum discs onto which the plutonium fractions 
of the samples were electrodeposited two to three years earlier. The 
disadvantages of this method is that a waiting period of several years 
is needed before the '°Pu-content of the sample can be determined. 
Even after this time, the amount of **!Am built up by decaying of 
241Py is small and thus the counting statistics remain poor. The aim 
of this work was to develop a method for determination of low 
*41Py concentrations in environmental samples by automated liquid 
scintillation counting. The **'Pu concentration of lichen, beard-moss 
and reindeer liver samples was determined by the method described. 
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The “Pu results as well as the **° 2°Pu concentrations are given. In 
addition, the activity ratio ***Pu/?** Pu is indicated. The hi 
241Py value, 6500 pCi/kg dry wt., was found in a beard-moss sample 
collected in 1966. The detection limit of the counting system is about 
1 pCi using a counting time of 300 minutes. During analysis of the 
fourteen samples yzed no contamination due to other beta- 
activities was found. (ERB) 


37473 (COO—3011-10, pp 92-104) Studies on behaviour of tran- 
suranic elements in plants. Jaakkola, T.; Harva, K.; Keinonen, M.; 
Hakanen, M. (Univ. of Helsinki, Finland). Aug 1978. 

In Radiative foodchains in the subarctic envirionment. Prog- 
ress report, November 15, 1977—November 14, 1978. 

The contents of transuranic elements in the plants important 
as feed of reindeer were determined. The maximum concentrations 
of 3100, 220, 10, and 40 pCi dry wt. for **Pu, 7° Py, 25*Py, 
and **1Am, respectively, were found in lichen in 1963 to 1964. In the 
middle of the 1970s the concentrations of Pu and Am isotopes, 
except *°*Pu, were decreased to about 1/10 to 1/05 of the maximum 
values. The ratio of **Pu/?*® °Pu was 0.03 before 1966 and varied 
between 0.04 and 0.12 yang to 1977. The highest 7° Py 
concentration of plants, ca. pCi/kg dry wt., was found in beard 
moss. In all fractionated lichen samples the top part contained 20 to 
40% of the total Pu content of lichen thallus. At present lichen 
contains only a few per cent of the total area contenc (pCi)m?) of °° 
240Py. The bulk is found in the peg de tay se and soil layers. In 
1977 the activity ratio of 7° Pu to *°7Cs in the w and lower 
part of lichen and in the humus layer was 0.002, 0.004, and 0.013, 
respectively. 


37474 (COO—3011-10, pp 106-116) Caesium-137 in the food- 
chain lichen-reindeer-man during 1976 to 1978. Tillander, M.; Jaak- 
kola, T.; Miettinen, J.K. (Univ. of Helsinki, Finland). Aug 1978. 

In Radiative foodchains in the subarctic envirionment. Prog- 
ress report, November 15, 1977—November 14, 1978. 

The behaviour of the '*’Cs isotope in the subarctic environ- 
ment has been an object of investigations in this laboratory since 
1960. The '*’Cs body burden of a group of about 100 Lapps has been 
determined annually each spring since 1962 gg ile whole- 
body counting system accommodated in a truck. i 
reindeer herders and reindeer herding fishermen residing in Inari 
were thus measured. In spring 1978, no '*7Cs body burden measure- 
ments of the Lapps were carried out. Instead, analysis of '°7Cs in 
lichen and reindeer muscle samples was continued in order to check 
possible changes in the environmental *7Cs level. In this 

37Cs concentrations in lichen in 1977 and in reindeer muscle in 1977 
and 1978 are reported. Using these results the *7Cs body burden of 
Finnish Lapps is estimated. 


37475 (EML—349, pp II.4-II.6) EML diet studies: second quar- 
ter 1978. 1 Jan 1979. 

In Environmental Measurements Laboratory environmental 
quarterly, September 1—December 1, 1978. 

Results of the measurements of the ®Sr content of foods 
purchased in New York City and San Francisco during the second 
quarter of 1978 are present.d in tabular form. Data on the average 
intake of Sr in foods by inhabitants of Chicago, New York City, 
and San Francisco during the years 1960 to 1978 are presented 
graphically. (ERB) 


37476 (EML—349, pp III.3-III.6) Cesium-137 in various Chica- 
go foods. . Karttunen, J.O. (Argonne National Lab., Argonne, IL). 1 
Jan 1979. 

In Environmental Measurements Laboratory environmental 
quarterly, September 1—December 1, 1978. 

Since April 1961, the "°7Cs and potassium content of the 
Chicago portion of the Tri-City Diet Sampling Program has been 
determined in bulk food samples by gamma-ray spectrometry using a 
4” x 4" Nal (TI) crystal. Each variety of food (all fresh vegetables, 
all fresh fruit, etc.) is composited before measurement, and each 
sample is counted 400 to 1 minutes. From these measurements 
composite daily and yearly food intakes are obtained. The results for 
the October 1978 semi-annual sampling are tabulated. 


37477 (EML—349%app.), pp C.1-C.7) Radiostrontium in milk 
and tap water. 1 Jan 1979. 

In Appendix to Environmental Measurements Laboratory 
environmental quarterly. 

The New York City sample is a monthly composite of 
teurized milk purchased daily at retail stores. During appropriate 
periods Sr-89, as well as Sr-90, has been analyzed in these milk 
samples. The monthly Sr-90 to calcium ratios for New York City 
since the inception of the sampling program are presented in the 
table on page C-3. These data are presented graphically in a 
on page C-4. Samples of New York City tap water are taken daily at 
EML so that by the end of the month, approximately 100 liters have 
been collected. The Sr-90 data since the inception of the program 
are presented in the table on page C-5. The available cesium-137 data 
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expressed as the Cs-137 to Sr-90 ratio are given in the table on page 
C-6. A graphical presentation of the New York City Sr-90 data is 
shown in the figure on page C-7. 


37478 — age eg ¥- Food chain transport of *’°Pb re- 
sulting from urani activities. McDowell-Boyer, L.M.; 

Watson, A.P.; Travis, C.C. (Oak Ridge National Lab., TN (USA)). 
1979. Contract W-7405-ENG-26. lip. (CONF-790325—2). Dep. 
NTIS, PC A02/MF AO1. 

From International symposium on biological implications of 
radionuclides released from nuclear industries; Vienna, Austria (26 
Mar 1979). 

The milling of uranium ores in western United States has 
resulted in an enhanced release of ***Rn from the residual tailings 
produced. The purpose of the present study was to evaluate the 
potential significance of **°Pb which is deposited on soil as a result 
of radioactive decay of the atmospheric ***Rn released. Environ- 
mental transport of 7!°Pb, persisting in soils for 100 years following a 
unit release of 7**Rn from four generic mill sites in the western 
United States, was evaluated. Resulting dietary exposure and dose 
commitment for the U.S. population were estimated with the use of 
derived environmental transport parameters, U.S. dietary and demo- 
graphic information, and appropriate dose conversion factors for Pb. 
Soil concentrations of Pb in U.S. crop production areas were deter- 
mined by the National Oceanic and Atmospheric Administration, 
using a regional-scale atmospheric dispersion and deposition model 
applied to the four designated release sites. A comparison between 
estimated dose commitment from Pb in soil, and that due to inhala- 
tion of Rn and short-lived daughters from a unit Rn release from 
each mill site was made. The results indicate that the Pb in soil is a 
potentially significant source of radiation dose from uranium milling 
activities with respect to the Rn inhalation dose. 


37479 (NUREG/CR—0315) Environmental radioiodine moni- 
toring to control exposure expected from containment release acci- 
dents, Final report. Distenfeld, C.; Klemish, J. (Brookhaven National 
Lab., Upton, NY (USA)). Nov 1978. Contract EY-76-C-02-0016. 
63p. (BNL-NUREG—50882). Dep. NTIS, PC A04/MF AO1. 

Reactor accidents may cause releases of radionuclides from 
containment. The active material would cause exposure to man 
through inhalation of gases or aerosols or through consumption of 
food products containing deposited radioactive particles. Certain 
aspects of internal exposure are considered. They are field assess- 
ment of the exposure potential of milk, and predictions of human 
thyroid dose commitment based on direct measurements of radioio- 
dine incorporated within the human thyroid. Radioiodine in milk 
may be inferred by measurements of radioiodine in cow thyroids, 
and by measuring deposited radioiodine on pasture grasses consumed 
by cows. Direct radioiodine measurements on milk were also consid- 
ered. 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 35637, 35660, 37493, 37627 


37480 Planting slopes and banks with grass at the Bayerische 
Braunkohlen-Industrie A.G. Nille, B. Braunkohle; 30: No. 5, 128- 
132(May 1978). (In German). 

The occurence of landslides and other changes to the surfaces 
of slopes have to be taken into account in the case of artificial slopes. 
In many cases, the cause of such landslides is the penetration of 
water into the soil. The author shows the causes of landslides on 
slopes and goes into the particular danger of landslides on the top 
sides of opencast mines. Various methods by which slopes can be 
prepared for planting grass are gone into in detail. The use of 
equipment and machines for the working and securing of slopes is 
described. 

37481 Measures for planting grass and reducing immission 
caused by opencast mines. Petzold, EB Braunkohle; 30: No. 5, 132- 
133(May 1978). (In German). 

The author shows the possibilities of planting those ares with 
grass which are produced during the working of an opencast mine. 
These areas often cause strong dust formation or are eroded by 
water if they are inclined. On flat areas, which are exposed longer 
than 6 to 8 months, suitable seed is sewn after appropriate working 
with agricultural machines, so that the soil is covered as densely as 
possible. Slopes have to be specially prepared so that the sowing of 
suitable plants is possible. The author describes the different methods 
and the use of a soil improver which is made of brown coal and is 
added to the fertilizer, soil stabilizer and grass seed. 
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REGULATIONS 


REFER ALSO TO CITATION(S) 36630 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 37429 


37482 Some ecological and experimental properties of complex 
aquatic microcosms. Giddings, J.M.; Eddlemon, G.K. (Oak Ridge 
National Lab., TN). Int. J. Environ. Stud.; 13: No. 2, 119-123(1979). 

To fully realize their potential as tools for ecological research, 
microcosms must be designed which optimize replicability, baseline 
stability, persistence, and functional similarity to natural ecosystems. 
Evidence is presented which demonstrates that — aquatic 
microcosms, containing whole biotic communities en directly 
from a pond, satisfy these criteria. These microcosms persist in a 
stable condition (internally constant) for many months. Replicability 
is comparable to most laboratory of greenhouse experiments, with 
coefficients of variation ranging from 10 to 30 percent for most 
parameters measured. An experiment comparing microcosms with 
an actual pond indicated that pond microcosms are good models of 
natural ecosystems. Microcosms are most useful for studying proc- 
esses which are affected by functional interactions between organ- 
isms, such as nutrient cycling, energy flow, and contaminant trans- 
port. 


37483 Some considerations in the design of aquatic microcosms 
for plankton studies. Dudzik, M.; Harte, J.; Jassby, A.; Lapan, E.; 
Levy, D.; Rees, J. (Univ. of California, Berkeley). Int. J. Environ. 
Stud.; 13: No. 2, 125-130(1979). 

Some of the most important problems facing aquatic micro- 
cosm research are those resulting from the small size of laboratory 
microcosms because not all biological and physical processes present 
in natural ecosystems can be ane down to laboratory size. Three 
major problems of scale are: problems arising from the shallow 
depth of most microcosms; the difficulty of including higher trophic 
levels; the dominance of chemical and biological activity occuring 
on the sides and bottom of microcosms. The most severe of these 
problems is the third: in particular, the growth of periphyton on the 
sides of the container. Periphyton growth exerts a significant effect 
on the metabolism of microcosms within 40 to 50 days after inocula- 
tion. or control of periphyton growth has been largely 
unsuccessful and the efficacy of mechanical means is uncertain. A 
possible resolution of the problem of side activity is to focus on the 
plankton bloom which occurs shortly after inoculation. Since side 
growth is not firmly established for almost two months after inocula- 
po little interference with the activity in the water column is 

expected. Bloom phenomena in natural systems play an important 
determining the overall behavior of the ecosystem. This 
wienaaiat contrasts with the view of microcosms as progressing 
toward a state of stability, only then becoming useful as experimental 
systems. 


37484 Development, replicability and modeling of naturally de- 
rived microcosms. Brockway, D.L.; Hill, J. IV; Maudsley, J.R.; 
Lassiter, R.R. (Environmental Protection Agency, Athens, GA). Int. 
J. Environ. Stud.; 13: No. 2, 149-158(1979). 

Experiments with naturally derived, self-developing micro- 
cosms were performed to determine the coefficients of variation for 
dissolved nitrogen and phosphorus, conductivity, dissolved organic 
carbon, pet. phosynthesis-to-respiration ratio, and final algal biomass. 
Ten replicate tanks each of three treatments were set up with 8 | of 
standard reference water. Twent of the tanks were flow-through and 
ten were static. Coefficients of variation (CV) for any one sampling 
time for ten replicates ranged from 0 to 219 percent, but for most 
parameters the CV was consistently less than 20 percent. Methox- 
ychlor was introduced into the microcosms after 73 days to obtain 
preliminary information for further experiments and to test modeling 
techniques. The methoxychlor disappeared rapidly and produced no 
apparent effects on the study parameters. 


37485 H ic bacteria associated with the degradation of 
zooplankton fecal pellets in Lake Michigan. Ferrante, J.G.; Ptak, D.J. 
(Argonne National Lab., IL). J. Great Lakes Res.; 4: No. 2, 221- 
225(1978). 

Heterotrophic microbes decompose most of the calanoid co- 
pepod fecal pellets produced in Lake Michigan before they reach the 
sediment. Rod-shaped nonfermenters isolated from copepod and 
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Mysis relicta fecal pellets were identified as Pseudomonas maltophi- 
lia and Pseudomonas fluorescens species. No enterobacteriaceae or 
fungal h were found on or in any pellets. This investigation 
suggests Par F Pseudomonas species are attached to and may degrade 
Mysis relicta and calanoid copepod fecal pellets in the water column 
of Lake Michigan. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 35620, 37143, 37433, 37444, 
37449, 37457, 37545, 37570, 37579 


37486 (PNL—2909) Synthesis, pathways, ae. and fate of 
chlorination by-products in freshwater, estuarine and marine environ- 
ments, Annual report, September 10, 1976—September 30, 1977. An- 
derson, D.R.; Bean, R.M.; Gibson, C.L; Thatcher, T.O. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Jun 1978. Contract 
EY-76-C-06-1830. 86p. Dep. NTIS, PC A05/MF AOI1. 

The study is composed of analytical chemistry and biological 
divisions with freshwater and marine biological subdivisions. The 
objective of the analytical phase is to identify those chemical com- 
pounds, other than the free and combined available halogen, which 
result from the addition of chlorine to fresh or saltwater. The 
objectives of the biological studies are to investigate the immediate 
and relatively long-term toxicity of several chlorination by-products 
to selected aquatic biota; to follow their pathways of action; and to 
analyze for bioaccumulation or biomagnification. Initial analytical 
experimentation has been directed toward isolating and identifying 
nonpolar, lipophylic organohalogens that might be expected to be 
absorbed and biomagnified in the lipids of aquatic biota. Chlorinated 
natural fresh and marine water samples were obtained from Task Ila 
and b. Organic components were concentrated by forcing chlorinat- 
ed and unchlorinated water through columns of XAD-2 resin using a 
positive displacement pump. Ether extracts of the XAD-2 columns 
were analyzed for haloforms by gas chromatography. Bromoform 
was found to be the major constituent in all chlorinated sea water 
samples. In contrast, chloroform was the only haloform produced 
from chlorinated freshwater. The Freshwater Biology 6-month 
chronic bioassay on rainbow trout has produced several results. The 
mortality rate, although low, indicated an interesting trend in re- 
sponse to increasing concentration of chlorination by-products. In 
addition to observed mortality, concentration was inversely related 
to other fish losses which are hypothesized to result from decreased 
aggressiveness. Fish length and weight at six months was also 
significantly reduced with increasing concentrations of chlorination 
by-products. A chronic bioassay of chlorination by-products was 
conducted with little-neck clams in the marine phase of the program. 


37487 Holistic study of an aquatic microcosm: theoretical and 
practical implications. Heath, R.T. (Univ. of Georgia, Athens). Int. J. 
Environ. Stud.; 13: No. 2, 87-93(1979). 

The behavior of any system cannot by understood fully unless 
it is investigated as an intact unit over a range of states. The main 
task of holistic investigation is to determine the patterns of the set of 
responses and state transitions of a system and to examine the state 
space for trends, phases, and thresholds. Small laboratory ecosys- 
tems are ideal tools for holistic investigation of ecosystem function, 
because they are replicable and state settable. A small aquatic 
microcosm was characterized holistically as an example of this 
approach. Comparison of the nominal behavior of this system with 
its behavior under various degrees of cadmium stress (1, 10, 100 ppM 
Cd) indicated that holistic investigation of such systems is a sensitive 
and rapid means of assessing stress at the community level of 
organization. 


37488 Hazard evaluation with microcosms. Cairns, J. Jr. (Virgin- 
ia Polytechnic Inst. and State Univ., Blacksburg). Int. J. Environ. 
Stud.; 13: No. 2, 95-99(1979). 

An environmental hazard evaluation procedure requires (1) 
an understanding of structure and function of the receiving ecosys- 
tem (2) the concentration of chemical (or other stress) that will cause 
adverse biological effects, and (3) the expected environmental con- 
centration of the chemical (or a description of the physical condi- 
tions). The evaluation and information gathering procedures should 
be carried to the point where the accuracy of the information is 
sufficient to permit a knowledgeable decision about the hazard. The 
utility and role of microcosm evidence in determining hazard and in 
monitoring situations where a calculated risk has taken are 
discussed. Particular emphasis has been placed on the time factor. 


37489 Interdependent microcosms for the assessment of pollut- 


ants in the marine environment. Bourquin, A.W.; Garnas, R.L.; 
Pritchard, P.H.; Wilkes, F.G.; Cripe, C.R.; Rubinstein, N.I. (Envi- 
ronmental Research Lab., Gulf Breeze, FL). Int. J. Environ. Stud.; 
13: No. 2, 131-140(1979). 
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Laboratory microcosms are described for assessing the fate 
and effects of pollutants in marine and estuarine environments. These 
systems focus on specific ecosys' poe? ape g- and interactions and 

are interdependant in that “ip results of all are necessary for a 
complete description of a pollutant’s environmental impact. The 
following individual systems are described using methyl parathion as 
the pollutant: Environmental Fate Screening System; Eco-Core 
System; Continuous Flow Systems; Aquatic Gradient Avoidance 
Response System; Benthic Bioassay System. 


37490 Designing a microcosm bioassay to detect ecosystem level 
effects. Crow, M.E.; Taub, F.B. (Univ. of Washington, Seattle). Int. 
J. Environ. Stud.; 13: No. 2, 141-147(1979). 

Predicting the effect of a pollutant in an ecosystem requires 
knowledge of ecological processes such as competition and pred- 
ator-prey interactions. Chemical and toxicological information are 
not adequate. Multispecies laboratory microcosms are suggested as a 
tool for demonstrating ecological effects in a biologically and statisti- 
cally acceptable way. Some examples of microcosms, the 
properties of the data, and design criteria for better microcosms are 
presented. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 36487 


WATER 
REFER ALSO TO CITATION(S) 35908, 37150, 37463, 37477 


37491 (LA—7638-PR) Laboratory studies of radionuclide distri- 
butions between selected ground waters and geologic media. Progress 
report, October 1—December 31, 1978. Erdal, B.R. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Mar 1979. Contract W-7405- 
ENG-36. 30p. Dep. NTIS, PC A03/MF AO1. 

The Los Alamos Scientific Laboratory contribution to the 
Waste Isolation Safety Assessment Program, Task 4, for the first 
quarter of FY-79 mostly involved uranium, plutonium, and ameri- 
cium batch sorption studies needed to extend or complete the data 
bases for argillite, tuff, and granite. Initial efforts have been made to 
develop the equipment and procedures for performing migration rate 
studies on crushed, consolidated, and fractured rock, and for 
forming measurements under controlled atmosphere conditions. 
eral additional analytical procedures to be utilized for chemical 
characterization have been developed, and several additional ethyl- 
ene glycol surface area measurements have been completed. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 35933, 37458, 37476 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


37492 (ANL/WR—77-4) Argonne National Laboratory's ther- 
mal plume measurements: instruments and techniques. Van Loon, 
L.S.; Frigo, A.A.; Paddock, R.A. (Argonne National Lab., IL 
(USA)). Dec 1977. Contract W-31-109-ENG-38. 80p. Dep. NTIS, 
PC A05/MF AOl. 

Instrumentation and techniques were developed at Argonne 
National Laboratory for measuring the three-dimensional tem 
ture structure of thermal plumes from power plants, along with the 
limnological, meteorological, and plant operating conditions affect- 
ing their behavior. The equipment and procedures were designed to 
provide field data for use in evaluating predictive models that 
describe thermal plume behavior, and over 100 sets of these data 
have been collected. The instrument systems and techniques em- 
ployed in a typical thermal discharge survey are highly integrated. 
Continuous monitoring of ambient and plant conditions is coupled 
with plume mapping from a moving survey boat. The instantaneous 
location of the boat together with subsurface temperature measure- 
ments from a towed thermistor chain provide a quasisynoptic view 
of the plume structure. Real-time, onboard display of the vod path 
and vertical temperatures supply feedback to investigators for deter- 
mining the extent and spatial resolution of measurements required. 
The unique design, reliability, accuracy, calibration, and historical 
development of the components of these integrated systems are 
described. Survey system interfaces with data handling and process- 
ing techniques are also explained. Special supportive studies to 
investigate plume dynamics, values of eddy diffusivities, time-tem- 
perature histories of water parcels in thermal plumes, and rapid 
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changes in plume shape are also described along with instrumenta- 
tion used. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 36245, 37494 


REGULATIONS 


REFER ALSO TO CITATION(S) 36622, 36630, 36652, 36688 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 36210, 36739, 36741 


SOCIAL AND ECONOMIC STUDIES 
REFER ALSO TO CITATION(S) 36606 


37493 Price of coal in Belvoir. Herington, J.; Hamley, W. Geogr. 
Mag.; 50: No. 5, 307-314(Feb 1978). 

Environmental Bo ane to coal mining in the Belvoir, 
U.K., coal fields is ressed. The issue is whether or not coal 
mining is necessary to fill a North Sea energy gap in the 1990's. The 
need for coal must be established at any inquiry, but little thought 
has been given to the need to mine all three of the proposed sites at 
Belvoir, taking into account mining factors and the effect on the area 
and its inhabitants. An environmental impact assessment was per- 
formed. The value of the report is its data on the environmental 
factors that concern objectors, especially the visual impact of the 
mines, the loss of agricultural land, noise pollution, and traffic 
generation. The sites are described. The environmental consequences 
of mining are considered. (1 graph, 4 maps, 7 photos) 


ASSESSMENT OF ENERGY TECHNOLOGIES 
REFER ALSO TO CITATION(S) 37440 


37494 (LA—7643-MS) Water: agriculture vs energy development 
in the Four Corners Area. Gisser, M.; Lansford, R.R.; Evans, M.; 
Gorman, W.D.; Creel, B.J.; Wolf, Y. (Los Alamos Scientific Lab., 
NM (USA)). Mar 1979. Contract W-7405-ENG-36. 62p. Dep. NTIS, 
PC A04/MF AOl1. 

There has always been great concern over water and its 
availability in the Southwest. As energy interests develop further in 
the area, transfers from present agricultural users likely will become 
mandatory if demands are to be satisfied. The potential impacts on 
the agricultural sector from reduced water availability is the focus of 
this study. The methodology employed looks at potential changes in 
cropped acreage, farm production, on-farm jobs and income, and 
irrigation practices that might be expected if transfers of water from 
agriculture to the energy sector were to occur. Further, direct 
agricultural losses resulting from reduced water supplies are used to 
compute decreases in regional economic activity. The value of water 
to agriculture, and hence one measure of its transfer price, is assessed 
against the backdrop of these regional impacts. The value of water in 
agriculture, for the Study Area as a whole, is relatively low in 
contrast to its value in the energy sector. It would appear that given 
a market for water rights in the Four Corners Study Area, transfers 
will occur with both parties benefiting: the farmers because they 
likely will receive higher prices for their water than its value may 
warrant; and the utilities because they will uire water at a price 
below its opportunity cost or value to them. (ERB) 


37495 (ORNL/EIS—147) Inventory of environmental impact 
models to Owen, P.T.; Dailey, N.S.; 


energy technologies. 
Johnson, C.A.; Martin, F.M. (eds.). (Oak Ridge National Lab., TN 
(USA)). Feb 1979. Contract W-7405-ENG-26. 437p. Dep. NTIS, PC 
A19/MF AO1. 
The pu 
on computer simulations and computational models related to the 
environmental effects of 7 source development, energy conver- 


of this inventory is to identify and collect data 


sion, or energy utilization. Information for 33 data fields was sought 
for each model reported. All of the information which could be 
obtained within the time alloted for completion of the project is 
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presented for each model listed. Efforts will be continued toward 
acquiring the needed information. Readers who are interested in 
these particular models are invited to contact ESIC for assistance in 
poceng hg es In addition to the standard bibliographic information, 
other fields of interest to modelers, such as computer hardware 
and software requirements, algorithms, applications, and existing 
model validation information, are included. Indexes are provided for 
contact person, acronym, keyword, and title. The models are 
grouped into the following categories: atmospheric transport, air 
quality, aquatic transport, terrestrial food chains, soil transport, 
aquatic food chains, water quality, dosimetry, and human effects, 
animal effects, plant effects, and generalized environmental trans- 

Within these categories, the models are arranged alphabetically 

y last name of the contact person. 


ENVIRONMENTAL IMPACT STATEMENTS 


37496 (COO—4526-1) Environmental impact analysis of electric 
and hybrid vehicle batteries. Final report. (Science AP lications, Inc., 
La Jolla, CA (USA)). 16 Dec 1977. Contract C-77-C-02.4526. 
195p. —- , PC A19/MF AOl1. 
is environmental impact analysis of electric and hybrid 

vehicle batteries is intended to identify principal environmental 
impacts resulting directly or indirectly from the development of 
electric vehicle batteries. Thus, the result of this study could be used 
to determine the appropriate following step in the U.S. DOE’s EIA 

The environmental impacts considered in this document are 
the incremental im generated during the various phases in the 
battery life cycle. processes investigated include mining, milling, 
smelting, and refining of metallic materials for electrode com 
nents; yee processes of inorganic chemicals and other 
materials for electrolytes and other hardware components; battery 
assembly processes; operation and maintenance of batteries; and 
recycling and disposal of used batteries. The severity of the incre- 
mental impacts is quantified to the extent consistent with the state-of- 
— Many of the industrial processes involve proprietary or 
patent information; thus, in many cases, the associated environmental 
impacts could not be determined. In addition, most candidate battery 
systems are still in the development phase. Thus, the manufacturing 
and recycling for most battery systems either have not 
been dovanl ta tai, or the information is not available. For 
these cases, the associated environmental impact evaluations could 
only be qualitative, and the need for further investigations is indicat- 
ed. 26 figures, 27 tables. (RWR) 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


37497 Criteria that forbid a large, nonlinear food-web model from 
having more than one equilibrium point. DeAngelis, D.L.; Goldstein, 
R.A. (Oak Ridge National Lab., TN). Math. Biosci.; 41: 81-90(1978). 

Mathematical models of great complexity are being devel- 
oped to help in understanding the behavior of ecosystems, but 
succinct conclusions for large models are difficult to obtain. In this 
report, criteria are introduced that guarantee that a given food-web 
model! has no more than one equilibrium point. These criteria consist 
of biologically reasonable constraints on the behavior of the growth 
rates of the species as functions of population density plus the 
restriction of the food web to loops of lengths 1 and 2. While this last 
condition probably does not hold for most real food webs, the 
theorem may be robust enough to apply over a large range of cases. 
The analysis also suggests that increasing complexity in food-web 
models might be accompanied by a greater number of equilibrium 
points. Therefore, the chance of a system having at least one stable 
equilibrium point could increase as complexity increases, a conclu- 
sion of interest in the current debate over the relationship between 
stability and complexity. 


37498 Some measured and simulated plant water relations of 
yellow-poplar. Luxmoore, R.J.; Huff, D.D.; McConathy, R.K.; 
ae B.E. (Oak Ridge National Lab., TN). For. Sci.; 24: No. 3, 
327-341(1978). 

Data from an experimental study of the water relations of 
yellow-poplar {Liriodendron tulipifera L.) on a silt loam soil were 
com with simulation results from an hourly soil-plant water 
relations model. Simulated annual evapotranspiration was very simi- 
lar for the 2 years studied even though rainfall and drainage through 
the root zone in the second year were higher by 28 cm. Water 
uptake from the B1 horizon supplied 83% of the simulated transpira- 
tion. Experimental values of leaf water potential matched or were 
somewhat higher than simulated values. The comparison suggested 
that deep roots may have an important influence on plant water 
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potential. The model results approximated hourly stomatal dynamics 
on about half of the measurement occasions. Simulation results for 
five sunny days following rainfall showed that the vegetative surface 
conductance and water potential had midday minima that decreased 
during the drying period. Evapotranspiration decreased as water 
stress increased, and the simulated flux of water back into the root 
zone from deeper soil contributed 18% of the water evapotranspired 
in the 5-day period. The simulation forecasted that soil water poten- 
tials decreased below -5 bars on more occasions than were observed 
in periodic soil water measurements. 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 37568, 37592, 37594 


37499 (BNL—50933) 1978 breeding-bird censuses. Raynor, G.S. 
(Brookhaven National Lab., Upton, NY (USA)). Sep 1978. Contract 
EY-76-C-02-0016. 8p. Dep. S, PC A02/MF AOl. 

As part of a program to characterize the plant and animal life 
of the Laboratory site and surrounding areas, the two breeding-bird 
censuses taken in 1977 were repeated in 1978. Five observers made 
thirteen census trips to both the BNL and Westhampton plots. A 
decrease in Rufous-sided Towhees occurred on both plots, but other 
changes were small and not considered significant. 


37500 (LBL—8782) Projecting population to 1980. Schroeder, 
E. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Feb 1979. Contract W-7405-ENG-48. 23p. Dep. NTIS, PC A02/MF 
AOl. 

Portions of document are illegible. 

Over the past few years, the Lawrence Berkeley Laboratory 
and the U.S. Department of Labor - Employment and Training 
Administration have developed a projections procedure, the Labor 
Market Projections Model, (LMP! , to aid local planners. The 
LMPM was designed to project population, labor force, and unem- 
ployment at the local level. Both the labor force and unemployment 

rojections rely heavily on the results of the population projections. 
This past year considerable effort has been put into modifying and 
improving the population projections. The projections are now 
culated for three races (white, black, and other), instead of just 
two (white and nonwhite). Submodels to take into account the 
special populations - the college students and the military - were 
included. Net migration totals for 1970—1975 from the Revenue 
Sharing tapes were used to improve the net migration rates for 
1960—1970 previously used. Lastly, as the projections are now being 
done from 1970 to 1980, the model does this in two steps - projecting 
first to 1975 and then to 1980. With these changes, the population 
projections model has been strengthened considerably. As a result, 
the labor force and unemployment projections are similarly im- 
proved. 


37501 (PNL—2850(Pt.1), pp 4.3-4.5) Effects of magnetic fields 
on rainbow trout development. Strand, J.A.; Montgomery, J.C.; Aber- 
nethy, S.C. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Rainbow trout eggs were exposed from the time of fertiliza- 
tion to the eyed stage (21 days) to homogeneous magnetic fields of 
approximately 1.0 t Exposure to the magnetic field consistently 
decreased fertility; effects on hatchability and 10-wk survival were 
variable. 


37502 Mass migration of spiny lobster, Panulirus argus (Crusta- 
cea: Palinuridae): synopsis and orientation. Herrnkind, W. (Florida 
State Univ., Tallahassee); Kanciruk, P. pp 430-439 of Animal migra- 
tion, navigation, and homing. Schmidt-Koenig, K.; Keeton, W.T. 
(eds.). New York, NY; Springer-Verlag (1978). 

During autumnal mass migrations of spiny lobster in the 
northern Bahamas, large numbers move from the shallows to the 
areas fringing oceanic waters (e.g., the Gulf Stream). The phenom- 
enon involves nocturnal immigration of lobsters over several weeks 
into the fringe. Concurrent with the first severe autumnal squall, the 
population moves synchronously in queue formations often both day 
and night. Thermal declines caused by the storms correlate statisti- 
cally with onset of hyperactivity and queuing in captive lobsters. 
Lobsters becoming active facilitate others to queue up; queuing 
behavior serves migration by reducing hydrodynamic drag on each 
individual. Hydrodynamic stimuli, water currents, and wave surge 
oscillations, serve as orientational guideposts under certain condi- 
tions. 


37503 Protein synthesis inhibition and memory for pole jump 
active avoidance and extinction. Flood, J.F. (Univ. of California, Los 
Angeles); Jarvik, M.E.; Bennett, E.L.; Orme, A.E.; Rosenzweig, 
M.R. Pharmacol., Biochem. Behav.; 7: 71-77(1977). 


BIOMEDICAL SCIENCES, BASIC STUDIES 3881 


This study utilizes a pole jump active avoidance task to 
investigate the effects of protein synthesis on memory formation. An 
extinction training procedure for this task is also described. Amnesia 
for extinction is produced by inhibition of protein synthesis and is 
also demonstrated by active responding, so it is clear that there is no 
general —— sufficient to — motor skill, motivation, or 
retrieval of stored memories. It was found that while inhibition of 

rotein synthesis in brain for 2 hr did not produce amnesia, inhibition 
or 6 to 8 hr did. These results demonstrate that for both shock- 
motivated learning and non-shock motivated extinct learning, the 
duration of inhibition of protein synthesis is important in yor goers | 
whether amnesia occurs. We conclude that inhibition of 
protein synthesis can best account for amnesia induced by anisomy- 
cin, cyclohexamide, and acetocycycloheximide. 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 37514, 37515, 37521, 37532, 
37533, 37537, 37544, 37569, 37595, 37596, 37597 


the Seventh 


37504 (ISU-ERI-AMES—78056) Proceedings of 
Engineering Symposium. Reilly, P.J. (ed.). (lowa 


Annual Biochemical 


State Univ. of Science and > oo ae aa 05154). Ten Seats 
- 34—). Iowa State 


Research Inst.). 21 May 1977. 92p. ( 
Univ., Ames, IA 

From 7. biochemical engineering symposium; Ames, IA, USA 
(21 May 1977). 

The nine papers presented are compiled. Three of the papers 
were prepared for entry into the EDB data base. (JSR) 


37505 Synthesis and secretion of transferrin by cultured mouse 
hepatoma cells. Papaconstantinou, J.; Hill, R.E.; Gibson, W.H.; Rao, 
MKS Ridge National Lab., TN). Differentiation; 10: 139- 
1 ’ 

The mouse hepatoma cell (Hepa-1) in tissue culture has been 
shown to synthesize and secrete three electrophoretically distinct 
transferrins. Each of these forms of transferrin has a molecular 
weight of 77,000, as determined by sodium mage + sulfate-polyacry- 
lamide gel electrophoresis. The concentration of each form is indi- 
cated by its staining intensity, which is highest in the form with the 
fastest mobility and lowest in the form with the slowest mobility. 
The relative rate of transferrin synthesis has been determined in log- 
phase and stationary-phase cells; the data indicate that the relative 
ratio of synthesis increases twofold in stationary phase cells. When 
the incorporation of [*H]leucine into transferrin reaches steady state, 
the rate of secretion is equal to the rate of synthesis; the rate of 
secretion also increases twofold in stationary-phase cells. The studies 
also show that transferrin synthesis accounts for 0.98% of the total 
protein synthesis in log-phase cells and for 1.8% in —— 
cells. This is the level of synthesis that has been determined by in 
vivo studies. It is concluded that after continuous culture for several 
years these hepatoma cells have maintained one of the characteristics 
of the differentiated liver cell, namely, the ability to synthesize and 
secrete transferrin. 


37506 (UR—3490-1519) Biochemical endpoints of 

hormone action. Young, D.A.; Nicholson, M.L.; Guyette, W.A.; 
Giddings, S.J.; Mendelsohn, S.L.; Nordeen, S.K.; Lyons, R.T. 
(Rochester Univ., NY (USA)). 1978. Contract EY-76-C-02-3490. 
29p. (CONF-7804116—1). Dep. NTIS, PC A03/MF AO1. 

From 6. Tenovus international workshop on glucocorticoid 
action and leukaemia; Cardiff, UK (27 Apr 1978). 

Both the rapidly evolving pa vihen -f effects of glucocorticoids 
and the more slowly oe lethal actions appear to be initiated 
via the synthesis of new mRNAs and proteins. The chronic suppres- 
sion of cell growth may be the — of suppression of overall 
rates of protein synthesis (and probably RNA and DNA synthesis as 
well) that in turn may represent the cellular response to the small 
changes in ratios of adenine nucleotides that result from the suppres- 
sion of oxidative ATP production. The inhibition of glucose trans- 
port may also play a role here to prevent a compensatory increase in 
glycolytic ATP production. Some other hormone actions, the de- 
crease in the ability of cells to concentrate AIB and the increase in 
nuclear fragility are unrelated to, and evolve separately from, the 
hormonal inhibitions on energy production. Cell killing is not the 
result of suppression of protein synthesis, nor of hormone-induced 
increases in calcium uptake. While the mechanisms are unknown, the 
increase in nuclear fragility appears to be the earliest measure of 
their operation. In tumor cells resistance to lethal actions of gluco- 
corticoids may emerge via the selection of cells with hardier mem- 
branes, that are better able to withstand the intracellular destructive 
events set in motion by high levels of glucocorticoids. 


37507 Simple technique for detection and quantitation of lactose 
synthesis and secretion. Emerman, J.T.; Bissell, M.J. (Univ. of Cali- 
fornia, Berkeley). Anal. Biochem.; 94: No. 2, 340-345(15 Apr 1979). 
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A combination of high activity [**C]glucose, two- 
dimensional eg yn _ radiography can be utilized to 
follow the flow of lactose and various interme- 
diary metabolites o tho mammary gaat The technique described 

uires a minimum amount of tissue manipulation, is quantitative, 
Utilizes microgram quantities of sample, and can be used for tissue 
pieces, single cell suspensions, and cells in culture. Clean separation 
of lactose from intermediates of glucose metabolism in a single 
chromatogram will aid the study of the regulation of mammary- 
specific functions. 


37508 Analysis of chromatin reconstitution. Fulmer, A.W.; 
Fasman, G.D. (Brandeis Univ., Waltham, MA). Biochemistry; 18: No. 
4, 659-668(20 Feb 1979). 

The ability of high molecular weight chicken erythrocyte 
chromatin to spontaneously self-assemble into native-like material, 
after dissociation by high ionic strength and reassociation by salt 
gradient dialysis, was critically examined. The native conformational 
state of the reassembled nucleoprotein complex was re; ted to 
the extent reflected by circular dichroism spectra and thermally 
induced helix—coil transition of the nucleoprotein DNA. However, 
the internucleosomal packing of ~ 250 pairs of DNA per 
repeating unit, as probed by digestion with micrococcal nuclease, 
was not regenerated upon reassembly and was replaced by a packing 
of ~ 160 base pairs per repeating unit. Thus, molecular weight 
chromatin re 4 only lysine-rich histones (H1 and H5) and core 
histones (H2A, H2B, H3, and H4) is not a true self-assembling 
system in vitro using the salt ient dialysis system used herein. 
Circular dichroism and the denaturation studies on core chro- 
matin (lysine-rich histones removed) showed that core histones alone 
are not capable of reassembling high molecular weight DNA into 
native-like core particles at low temperature (4°C). Reassembly at 
21°C restored the circular dichroism but not the thermal denatur- 
ation properties to those characteristic of undissociated ore chroma- 
tin. Nonetheless, micrococcal nuclease digestions of both reassem- 
bled core chromatin products were identical with undissociated 
native core chromatin. Reassembly in the presence of the complete 
complement of histones, followed by removal of the lysine-rich 
histones, did regenerate the thermal denaturation properties of undis- 
sociated native core icles. These results indicated multiple func- 
tions of the lysine-rich histones in the in vitro assembly of high 
molecular weight chromatin. 


37509 Parathyroid hormone stimulation of 


collagenase secretion 
by isolated bone cells. Puzas, J.E.; Brand, J.S. (Univ. of Rochester, 
NY). Endocrinology; 104: No. 2, 559-562(Feb 1979). 

Cells isolated from fetal rat calvaria were cultured in a 
[**C]glycine-labeled collagen gel. This method of culture places the 
cells in an environment similar to that in the intact tissue and 
provides a means for assaying the release of collagenase from the 


cells. Degradation of the collagen matrix begins within the first 3 h 
of cell culture, the earliest time point at which ah senate were taken, 
and continues for at least 12 h. When cells were prepared from 
calvaria incubated for 30 min with thyroid hormone (PTH), 
there was a marked decrease in the collagenase content of the freshly 
isolated cells, indicating that secretion of collagenase had been 
enhanced by PTH. Upon subsequent culture of control and PTH- 
pretreated ells, there was an increase in lysis of collagen gels 
surrounding the hormone-treated cells within 8 h. The increased 
collagenolysis was prevented by exposure of the cells to puromycin 
before and during culture, suggesting that collagenase synthesis also 
was stimulated by PTH. 


37510 Physically altered leucyl-tRNA synthetase complex in a 
CHO cell mutant. Hampel, A.E. (Northern Illinois Univ., DeKalb); 
Ritter, P.O.; Enger, M.D. Nature (London); 216: No. 5690, 844- 
845(Dec 1978). 

Conditionally lethal mutants in animal cells have been of 
great value in advancing our ee of genetics, biochemistry 
and molecular biology. Mammalian cells with temperature sensitive 
(ts) mutant phenotypes have been isolated by several laboratories, 
however no thorough characterizations of the altered gene a 
are available. Selection procedures have been devised Gy 
et al. to isolate ts aminoacyl-tRNA synthetase aia in Chinese 
hamster ovary (CHO) cells which behave as missense mutants. The 
CHO temperature-sensitive mutant tsH1 has very low in vivo levels 
of leucyl-tRNA, compared to wild-type levels at non-permissive 
pe ey levels of the other 19 aminoacyl-tRNAs are un- 

— . This mutant also has an altered leucyl-tRNA synthetase 
whic is thermosensitive in vitro, enzymatically different from wild- 
type leucyl-tRNA synthetase, and has an altered K/sub m/ for 
leucine. Hampel, Ritter, and Enger have now shown the leucyl- 
tRNA synthetase in tsH1 also has altered physical characteristics. 
The mutant enzyme exists primarily in a low molecular weight form 
whereas wild-type leucyl-tRNA synthetase is primarily associated 
with higher molecular weight particulate forms. The particulate 
nature of aminoacyl-tRNA synthetases is a common feature of 
eukaryotic cells. The nature of these particulate enzyme forms 
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reflects in vivo molecular organization but its significance is not 
clear. The size and form distributions of the 1 t-ribosomal 
particulate synthetases examined were indistinguishable in wild-type 
and mutant a. except for leucyl-tRNA synthetase. The dramatic 
physical alteration of leucyl-tRNA synthetase is shown. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 37523 


CYTOLOGY 
REFER ALSO TO CITATION(S) 37518, 37535, 37576, 37595, 37597 


37511 (PNL—2850(Pt.1), pp 3.118-3.119) Identifying cultured 
cells with antibodies. Morris, J.E.; Graham, T.M.; 
Frazier, M.E. Feb 1979. 


In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

This report describes development of an indirect immuno- 
fluorescence test for detecting ies-specific antigens on the mem- 
branes of cultured cells. The test used red blood cells as the antigen 
to eliminate potential bias and error resulting from the use of 
cultured cells. 


37512 Sa Physiopathology of blood platelets: a model 
system for studies sr a interaction. Comprehensive three year 
progress report, August 1, 1975—October 31, 1978. Baldini, M.G. 
(Brown Univ., Providence, RI (USA). Div. of Hematologic Re- 
ore Contract EY-76-S-02-2783. 36p. Dep. NTIS, PC A03/ 
MF AOl. 
I is reported on the following research projects: im- 
pent ee of platelets by freezing; arrest and prevention of 
in alloimmunized thrombocytopenic patients; in vivo 
hemoreh **Cr from labeled platelets induced by antibody; platelet 
age and adhesion to collagen; effect of serotonin on cyclic nucleo- 
tides of human platelets; response of cyclic nucleotides to stimulation 
in stored human platelets; the effect of a-tocopherol on platelet 
+ ee platelet interaction with tumor cells; and studies of 
let membrane fluidity. (HLW) 


37513 (TID—29386) Physiopathology of blood platelets: a model 
system for studies of cell-to-cell interaction. Progress report, Novem- 
ber 1, 1977—October 31, 1978. Baldini, M.G. (Brown Univ., Provi- 
dence, RI (USA)). 20 ~y 1978. Contract EY-76-S-02-2783. 35p. Dep. 
NTIS, PC A03/MF A0O1 

Progress is reported on the following research projects: ef- 
fects of various factors on microviscosity in platelet membranes; 
interactions between platelets and the vessel wall; response of cyclic 
nucleotides to stimulation in stored human platelets; platelet interac- 
tion with tumor cells; and platelet membrane fluidity. (HLW) 


37514 as ah te 1)) Biochemical and morphological 
characterization o and heavy ic reticulum vesicles. 
Campbell, K.P. pe Bo Univ. NY (USA). School of Medicine 
and tistry). 1978. Contract EY-76-C-02-3490. 175p. Dep. NTIS, 
PC A08/MF AOl. 

Thesis. 

Light (30 to 32.5% sucrose) and heavy (38.5 to 42% sucrose) 
sarcoplasmic reticulum vesicles (LSR,HSR) were isolated from 
rabbit leg muscle using a combination of differential centrifugation 
and isopycnic zonal ultracentrifugation. Thin-section electron mi- 
croscopy of LSR vesicles reveals empty vesicles of various sizes and 

whereas the HSR vesicles appear as rounded vesicles of 
iform size filled with electron dense material, similar to that seen 
in the terminal cisternae of the sarcoplasmic reticulum. The sucrose 
HSR vesicles have an additional morphological feature which ap- 
as membrane projections that resemble the SR feet. The 
eae morphology of either type of SR reveals an asymmet- 
ric distribution of intramembraneous particles in the same orientation 
and distribution as the sarcoplasmic reticulum in vivo. Biochemical! 
studies were made on the content of Ca, Mg, ATPase, and protein or 
the vesicles and phosphorylation of the vesicles. The biochemical 
and morphological data indicate that the LSR is derived from the 
longitudinal sarcoplasmic reticulum and the HSR is derived from the 
terminal cisternae of the sarcoplasmic reticulum, contains junctional 
SR membrane and has three unique proteins (calsequestrin, an intrin- 
sic 30,000 dalton protein and a 9000 dalton proteolipid). 


37515 (UR—3490-1504(Vol.2)) Biochemical and morphological 
characterization of light and heavy sarcoplasmic reticulum vesicles. 
Campbell, K.P. (Rochester Univ., NY (USA). School of Medicine 
and tistry). 1978. Contract EY-76-C-02-3490. 126p. Dep. NTIS, 
PC A07/MF AO1. 
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Light and heavy sarcoplasmic reticulum vesicles isolated 
from rabbit leg muscle have been used in a study of chloride-induced 
calcium release. The biochemical and morphological data indicate 
that light sarcoplasmic reticulum vesicles are derived from the 
longitudinal reticulum and heavy sarcoplasmic reticulum vesicles are 
derived from the terminal cisternae of the sarcoplasmic reticulum. 
The light and heavy sarcoplasmic reticulum vesicles were both able 
to accumulate calcium in the presence of ATP to amounts greater 
than 100 nmoles Ca** per mg of protein in less than one minute. 
Light and heavy sarcoplasmic reticulum vesicles each had a biphasic 
time course of calcium uptake. The initial uptake was followed by a 
rapid release after approximately one minute, of 30 to 40% of the 
accumulated calcium, which was then followed by a slower phase of 
calcium accumulation. Results indicate that the chloride induced 
release of calcium may be acting by two mechanisms, osmotic 
swelling and depolarization. The release of calcium from the light 
SR vesicles is probably due to osmotic swelling and the release of 
calcium from the heavy SR vesicles is probably due to depolariza- 
tion. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 37505, 37572 


GENETICS 
REFER ALSO TO CITATION(S) 37529, 37576, 37592 


37516 (PNL—2850(Pt.1), pP 2.1-2.3) Mutagenesis by large dc 
electric fields. Hungate, F.P. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

In test systems involving plasmids and bacteriophage, prelimi- 
nary data suggest that a change in drug resistance occurs in E. coli- 
carrying plasmids coded for drug resistance following exposure to 
500-kV/m dc fields. Evidence of a similar response involving induc- 
tion of lysogeny was also obtained in E. coli strains carrying 
lysogenic phage. No mutagenic response to the field was observed in 
E. coli strains tested for their ability to grow on growth-restrictive 
concentrations of nalidixic acid. No detectable ozone was found at 
field strengths causing biological responses, nor was there evidence 
of x-ray production. 


37517 Longevity, aging, and death: an evolutionary perspective. 
Sacher, G.A. (Argonne National Lab., IL). Gerontologist; 18: No. 2, 
112-119(1978). 

From 30. meeting of Gerontological Society; San Francisco, 
CA (Nov 1977). 

When viewed in evolutionary perspective, biogerontology 
becomes primarily the biology of longevity rather than the biology 
of aging and death. It is shown here that the life-span of mammals is 
fundamentally related to two quantitative characteristics: a specific 
measure of relative brain size, the cephalization coefficient; and a 
measure of lifetime metabolic activity that has the physical dimen- 
sions of action. Recent work is reviewed which shows that species 
life-span has a high correlation with the capacity of cultured cells to 
repair damage to their DNA. As an alternative to the widely 
accepted "senescence gene hypothesis,” the hypothesis is here pro- 

that natural selection acts to maintain and extend mammalian 
ongevity by modifying a set of longevity assurance mechanisms that 
all mammals have in common. 


37518 Survey of human chromosomal abnormalities in Iceland. 
Jensson, O.; Hauksdottir, H.; Bjarnason, O.; Tulinius, H. Serprentun 
Ur Laeknabladinu; 62: No. 7- 9, 127- 130(Jun 1976). (In Icelandic). 

The work of the Chromosome Laboratory of the Genetical 
Committee of the University of Iceland is reviewed. Initially, the 
main aim was to carry out cytogenetic typing of all individuals in 
Iceland with Down's syndrome available for study in institutions and 
homes, including individuals born in maternity clinics and homes 
during the eight years of investigation. The results of the chromo- 
some investigation are summarized in Table 1. Lymphocyte cultures 
were made from a total of 932 individuals from September 1967 to 
1975 and 152 individuals with Down's syndrome were cytogenetical- 
ly typed. Unusual karyotype leading to Down’s syndrome was found 
in 10 cases. Of these six were found to be mosaic, two had D/G and 
two G/G translocation. By cytogenetic family survey 13 D/G 
translocation carriers were detected in the family. A separate paper 
on the cytogenetic survey of Down's syndrome in Iceland is under 
way. 


37519 Cell-fusion hybrids. Smith, H.H. (Brookhaven National 
Lab., Upton, NY). Proc. Plant Propagators' Soc.; 26: 286-292(1976). 

Cell-fusion hybrids were obtained by fusing protoplasts of 
Nicotiana glauca and N. langsdorffi in the presence of polyethylene 


BIOMEDICAL SCIENCES, BASIC STUDIES 3883 


glycol. The hybrid protoplasts were selected out of a mixed popula- 
tion by growing on a culture medium that does not support the 
growth of parental protoplasts. The cell fusion hybrids chromo- 
some numbers that were higher (56 to 64) than in the amphiploid (2n 
= 42). Most of these hyper-aneuploids were fertile and their prog- 
eny retained the characteristic morphology and approximate chro- 
mosome number of their hybrid parent. 


METABOLISM 


REFER ALSO TO CITATION(S) 37506 


MEDICINE 


37520 (LA—7710-MS) Competitive enzyme immunoassay for de- 
tecting low molecular weight toxic compounds: developmental studies, 
October 1, 1977—September 30, 1978. Mills, K.W.; Bartlett, M.L.; 
Seawright, G.L.; Hollstein, U.; Saunders, G.C.; Trujillo, L.A.; Mar- 
tinez, E. (Los Alamos Scientific Lab., NM (USA)). Mar 1979. 
Contract W-7405-ENG-36. 17p. Dep. NTIS, PC A02/MF AO1. 

Investigations were initiated on development and automation 
of competitive enzyme immunoassay (EIA) to detect low molecular 
weight toxic compounds. Emphasis was on four compounds: 2- 
aminobenzimidazole (a pesticite), sulfamethazine and gentamicin 
(antimicrobial drugs), and aflatoxin (a carcinogen). Reagent pespere- 
tion and assay development were the major concern for 2- 
zimidazole, sulfamethazine, and aflatoxin. Adaptation of a previously 
reported competitive EIA for gentamicin to an automated EIA 
system was the other major area of effort. Reagent development for 
chloramphenicol (antimicrobial drugs) and fluorene (a carcinogen) 
are in . Production of competitive EIA reagents for detec- 
tion of 2-aminobenzimidazole, sulfamethazine, and aflatoxin were 
unsuccessful. The competitive EIA for gentamicin was successfully 
adapted to the automated EIA system. Results obtained when quan- 
titating gentamicin in human sera utilizing the automated system 
compared favorably with radioimmunoassay. The sensitivity of the 
gentamicin assay was at the level of 4 ng/ml of serum and the 
automated system was able to perform 240 assays per hour. This 
investigation demonstrated that the competitive EIA could detect 
low molecular weight compounds and that such an assay could be 
adapted to the automated EIA system. Competitive EIA was also 
shown to be a viable method to screen samples for the presence of 
low molecular weight toxic compounds. Such a screening test could 
have application in many fields including; (1) evaluating food for 
contamination by toxic compounds, (2) environmental monitoring 
for pesticides and carcinogens, and (3) worker monitoring for car- 
cinogen exposure. 


37521 (ORAU—148) Research report, for 1977—1978. (Oak 
Ridge Associated Universities, Inc., TN (USA). Medical and Health 
Science Div.). Oct 1978. Contract EY-C-05-0033. 39p. Dep. NTIS, 
PC A03/MF AOl1. 

Research programs are described for the following areas: 
biological chemistry, epidemiology, immunobiology, 
radiopharmaceuticals, and radiation emergency assistance center- 
training site. The report also includes abstracts of full-length publica- 
tions, a discussion of training programs, outlines of collaborative and 
grant-funded research, and a list of staff members. (HLW) 


UNSEALED RADIONUCLIDES IN DIAGNOSTICS 


REFER ALSO TO CITATION(S) 37213, 37217, 37402, 37521, 
37547, 37560 


37522 Design of a single incubation column radioimmunoassay. 
Verhoff, F.H. (West Virginia Univ., Morgantown); Denning, C.E.; 
Boguslaski, R.C. Anal. Chem.; 50: No. 12, 1618- 1623(0ct " 1978). 

A mathematical model of a single incubation column radioim- 
munoassay was derived and used to develop design principles for 
this type of assay. It was found that the antibody site concentration 
in the column should be equal to one-half the concentration of 
analyte in the middle of the clinically significant range. Also, the 
concentration of labeled analyte should be as small as ible and 
the dimensionless incubation time should be greater than one. In 
addition, the labeled analyte should be less reactive with the anti- 
body than the native analyte. An optimized assay based on these 
principles was assembled and experimentally verified. In addition, a 
normalization procedure was investigated which reduced the 
number of standards required to only one and eliminated the need to 
prepare individual standard curves for assays performed at separate 
times. 


37523 (MLM—2593) Enriched isotope applications: biomedical 
field. DeWitt, R. (Mound Facility, niivens OH (USA)). 18 Apr 
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1979. Contract EY-76-C-04-0053. 63p. Dep. NTIS, PC A04/MF 


AOl. 

The recognized need for high purity radionuclides and the 
need for or specific radiopharmaceuticals will stimulate the 
demand for large quantities of stable isotopes. Stable isotopes cur- 
rently under investigation for use as targets for radionuclide produc- 
tion include: 95 98 1 Mo, 203 2657), 201 66 Zn, 122 123Te, 1 2Sn, 111 
112Cq, Cr, soy, Kr, 197 Au, 72 ™4Ge, 54 58Fe, 8Cu, “Ni, Ga, 43 
“Ca, “1K, Cl, Na, 81 Br, Sr, ®5Rb, 3 As, 18Se, 81 Br, 3p, 29Si, 
1s6Dy, 152Sm, 10Er, 157 y, 1787 y, 168Yp, 1B, 14N, 166, Ne, and 
124Xe. As isotope production and radiopharmaceutical preparation 
costs are lowered and FDA = are secured, increased 
demand could develop for most of the stable isotopes listed. Require- 
ments appear to be increasing for isotopes of those elements which 
are considered biologically essential (currently 25 elements) or for 
those which have an effect on the life processes. is current- 
ly developing for the isotopes of the elements; K, Ca, Mg, Fe, Cu, 
Zn, Ni, Cd, and Cr. High isotope costs, however, and the scarcity of 
some metal isotopes have severely limited biomedical research pro- 
grams. (ERB) 


37524 (PNL—2850(Pt. 1), pp 3.115-3.117) In vitro cell-mediated 
immunity assay using '*I-iododeoxyuridine. Morris, J.E.; Graham, 
T.M. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

We investigated an in vitro cell-mediated immunity assay 
using incorporation of '*°I-iododeoxyuridine as an indicator of lym- 
phocyte responsiveness to mitogen stimulation. The system permits 
the use of whole-blood cultures in rats and dogs. 


37525 Validation of tomographic measurement of cerebral blood 
volume with C-11-labeled carboxyhemoglobin. Phelps, M.E.; Huang, 
S.C.; Hoffman, E.J.; Kuhl, D.E. (Univ. of California, Los Angeles). 
J. Nucl. Med.; 20: No. 4, 328-334(Apr 1979). 

Red blood cells, tagged with C-11 administration of **CO 
as, have been used to portray the distribution of blood in the brain. 
© date, however, the accuracy of this approach has not been 

validated. We have performed in vitro measurements of regional 
cerebral blood volume (CBV) with red blood cells labeled with C-11 
and Cr-51 in four dogs and two rhesus monkeys. These studies 
yielded a ratio of CBV/sub C-1/ to CBV/sub Cr-11/ of 1.02 +- 0.03 
(s.d.) from 92 samples. A least-squares fit to these data showed 
CBV/sub C-11/ = 1.01 CBV/sub Cr-51/ + 0.037; P much < 0.001. 
The ratio of CBV in gray matter to that in white matter was 2.8 +- 
0.4 (n = 12) and 3.1 +-06(@ = 8). In vivo studies with emission 
computed oy (ECT) and "*CO-RBC gave coefficients of 
variation of +- 2.8% and +- 4.8% for cross-sectional CBV and 


regional (~4 cm?) CBV over an 80-min period. The average human 


CBV was found to be 4.2 +- 0.4 cc blood per 100 g tissue. Clear 
tomographic delineation of the distribution of CBV in human sub- 
jects is achieved with ECT, which provides a “live” measurement of 
this parameter of cerebral hemodynamics. These data demonstrate 
that ‘CO administered by single-breath inhalation is a reliable and 
accurate blood tracer for measurement of CBV with ECT. 


37526 Comparative skeletal mass and radial bone mineral content 
in black and white women, Cohn, S.H.; Abesamis, C.; Yasumura, S.; 
Aloia, J.F.; Zanzi, I.; Ellis, K.J. (Brookhaven National Lab., Upton, 
NY). Metabolism; 26: No. 2, 171-178(Feb 1977). 

The age-related changes in both skeletal mass and muscle 
mass were directly measured in normal black women ages 30 to 80 
yr. The levels of total-body calcium (TBCa) were determined with 
the use of in vivo neutron activation. The muscle mass was measured 
by whole-body counting of “°K. In the same population, the bone 
mineral content of the radius was measured using a photon abso 
tiometric technique. Although there was no significant difference in 
stature, black women had a greater skeletal mass and bone mineral 
content of the radius than age-matched white female subjects. When 
the TBCa values were normalized for body size (i.e., corrected for 
height and lean body mass), the TBCa was still higher for the black 
women but not as high as the absolute TBCa values. Clearly, it is the 
larger muscle mass (as reflected by the “K measure) in relation to 
weight and height that accounts for this difference. The lower 
prevalence of fracture and osteoporosis observed in black women 
relative to white women is due in part to this greater quantity of 
skeleton. American black women with a higher bone density (i.e., 
skeletal mass) maintain mechanical integrity of the skeleton longer 
than individuals with a lower bone density. It is suggested that the 
larger muscle mass in black women is, in part, a determinant of their 
increased skeletal mass and is partly responsible for their apparent 
resistance to osteoporosis and fracture of the skeleton. 


EXTERNAL RADIATION IN DIAGNOSTICS 


37527 (LA-UR—79-544) Detective quantum efficiency of CT 
reconstruction: the detection of small objects. Hanson, K.M. (Los 
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Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG- 
36. 9p. (CONF-790322—1). Dep. NTIS, PC A02/MF AOl1. 

From Conference on applications of _— instrumentation 
in medicine VIII; Toronto, Canada (25 Mar 1979). 

The loss of detection sensitivity incurred by any stage of 
image processing may normally be characterized by the frequency 
dependence of the detective quantum efficiency (DQE) of that stage 
of sere 3 provided the image is represented in continuous 
coordinates. However, limitations to the E concept arise when 
discretely sampled projection data are used to obtain discretely 
sampled computed tomographic (CT) reconstructions. The source of 
these limitations is the aliasing produced by the discrete sampling 
which mixes contributions from various frequencies. An associated 
problem is that the signal-to-noise ratio (SNR) for the detection of an 
object can depend upon the — of the object relative to the 
discrete reconstruction pixels. effective SNR for discrete images 
must take into account this variation. While there may be no loss in 
the detection SNR for reconstructions in continuous coordinates 
(DQE = 100%), a reduction in the SNR will result from aliasing for 
discrete reconstructions. A simple one-dimensional model elucidates 
the characteristics of discrete reconstruction. 


37528 Autoradiographic image intensification: applications in 
medical radiography. Askins, B.S. (Marshall Space Flight Center, 
Huntsville, AL). Science; 199: No. 4329, 684-686(10 Feb 1978). 

The image of an 80 to 90 percent underexposed medical 
radiograph can be increased to readable density and contrast by 
autoradiographic image intensification. The technique consists of 
combining the image silver of the radiograph with a radioactive 
compound, thiourea labeled with sulfur-35, and then making an auto- 
radiograph from the activated negative. 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 35791, 37535, 37592, 37595 


37529 Plasmid in streptococcus pneumoniae. Smith, M.D.; 
Guild, W.R. (Duke Univ., Durham, NC). J. Bacteriol; 137: No. 2, 
735-739(Feb 1979). 

Plasmid deoxyribonucleic acid has been detected in three 
related laboratory strains of Streptococcus pneumoniae. Strains 
D39S, R36, and R36NC each contain a minimum of two copies per 
cell of a 2.0-megadalton plasmid (pDP1). A —— twice as large as 
this smaller one is also present in much lower quantity in these 
strains, but neither plasmid is present in four strains related to these 
or in a drug-resistant clinical isolate from Paris. The plasmid yield 
was not amplified in the presence of chloramphenicol. No phenotype 
has been correlated with the presence of pDPI. which has existed in 
strains carried for many years in laboratory collections. 


37530 Confused history of Chloropseudomonas ethylica 2K. 
Olson, J.M. (Brookhaven National Lab., Upton, NY). Int. J. Syst. 
Bacteriol.; 28: No. 1, 128-129(Jan 1978). 

Chloropseudomanos ethylica 2K cultured at Brookhaven Na- 
tional Laboratory since 1962 always been a mixed culture of 
Prosthecochloris aestuarii and Desulfuromonas acetoxidans. 


Acetobacterium, a new genus of hydrogen-oxidizing, 
carbon dioxide-reducing, anaerobic bacteria. Balch, W.E.; Schoberth, 
S.; Tanner, R.S.; Wolfe, R.S. (Univ. of Illinois, Urbana). Int. J. Syst. 
Bacteriol.; 27: No. 4, 355-361(Oct 1977). 

A new genus of fastidiously anaerobic bacteria which pro- 
duce a homoacetic fermentation is described. Cells are gram-posi- 
tive, oval-shaped, short rods which are actively motile by means of 
one or two subterminal flagella. Hydrogen is oxidized, and carbon 
dioxide is reduced to acetic acid. Organic substrates which are 
fermented in a mineral medium include frutose, glucose, lactate, 
Gee. and formate. Pantothenate is required as a growth factor. 

¢ deoxyribonucleic acid base composition of the type species is 39 
mol% guanine plus cytosine. The name Acetobacterium is repens 
for this new genus, which is tentatively placed in the family 
Propionibacteriaceae. The type species, Acetobacterium woodii sp. 
nov., is named in honor of Harland G. Wood. The type strain of A. 
woodii is WB1 (= ATCC 29683 and DSM 1030). 


37532 Chemistry and physiology of the fungal degradation of 
lignin, Kirk, T.K.; Yang, H.H.; Keyser, P. (Dept. of Agriculture, 
Madison, WI). Dev. Ind. Microbiol.; 19: 51-61(Aug 1977). 

Chemical and spectroscopic comparisons of sound lignin and 
lignin partially degraded by whiterot fungi have enabled a working 
hypothesis to be formulated concerning the chemical reactions of 
biodegradation. Important features of this hypothesis are oxygena- 
tive cleavages of ether linkages and aromatic nuclei in the polymer. 
Testing the hypothesis requires that specific degradative reactions be 
identified. With this as the ultimate objective, we have investigated 
the cultural and physiological parameters important in the degrada- 
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tion of synthetic '*C-lignins to '*Coz in batch cultures of Phanero- 
chaete chrysosporium in defined media. Findings include: (1) a 
requirement for a growth substrate such as glucose of cellulose; (2) 
an inhibitory effect of nutrient nitrogen above growth-limiting con- 
ens ion; (3) a critical pH range of 4.0 to approx. 4.7; (4) a 200% to 

enhancement of rate and extent by an atmos here of oxygen as 
pot to air; and (5) a strong inhibition by agitation resulting in 
formation of mycelial pellets. Results have shown that lignin degra- 
dation occurs only in the stationary and decline growth phases, 
suggesting that it is a secondary metabolic process. 


MORPHOLOGY 


37533 (RLO—2225-T19-50) Studies on the control of cell wall 
extension. Yearly progress report, September 1, 1977—August 31, 
1978. Cleland, R.E. (Washington Univ., Seattle (USA)). 1978. Con- 
tract EY-76-S-06-2225-019. 22p. Dep. NTIS, PC A02/MF AOl. 

Progress is reported on the following research po cod the 
role of auxin-indiced * H excretion in soybean hypocotyl growth; the 
cuticle as a barrier to protons; the mechanism of the tight induced 
bean leaf cell expansion; wall loosening capacity as a factor control- 
a of oat coleopties; coincidence of FC-binding with 
ATPase activity; effect of FC on the internal pH of oat leaf proto- 
plasts; and the contribution of tonoplast and —— membrane to the 
electrical properties of the oat coleoptile. (HLW) 


37534 Gymnonereidinae new subfamily: the Nereididae (Poly- 
chaeta) with bifid parapodial neurocirri. Banse, K. (Uriv. of Washing- 
ton, Seattle). J. Nat. Hist.; 11: 609-628(1977). 

Among the Nereididae without (hardened chitinous) parag- 
naths, the genera with bifid parapodial neurocirri have in common 
also a pronounced inequality between the anterior and medio— 

terior body regions in the number of setae per parapodium; this 
os to a peculiar habitus of most of these forms. A new subfamily, 
Gymnonereidinae, is proposed for the previously reco genera 
Ceratocephale Malmgren, Gymnonereis Horst, and Tambalagamia 
Pillai; Micronereides Day has also been included. Two new species, 
Cerat hale hartmanae and C. oculata, are described, and addi- 
tions to the descriptions of eight of the previously known nine other 
members of the family made, primarily based on a study of type 
material. New species combinations are proposed, and generic diag- 
nosis amended. 


PATHOLOGY 


REFER ALSO TO CITATION(S) 37569, 37580, 37590 


37535 ee Bovine lymphocytic leukemia: studies of 
of transmission. 


etiology, pathogenesis and report No. 
18, June 1975—June 1978. So Sorensen, D.K. (Minnesota Univ., St. 
Paul (USA). Coll. of Veterinary Medicine). Jul 1978. Contract EY- 
76-S-02-0910. 13p. Dep. NTIS, PC A02/MF AO1. 

The primary objective of this research is to elucidate the 
cause(s) and early pathogenesis of the adult form of lymphosarcoma 
in cattle. Consequently, a major portion of our research is centered 
around experimental transmission of this disease. Bovine leukemia is 
believed to be caused by an oncogenic RNA virus designated bovine 
leukemia virus (BLV). We have consistently demonstrated the pres- 
ence of BLV particles in leukemic cattle and cattle with a persistent 
lymphocytosis, but never in normal cattle. These BLV particles have 
been partially purified and highly concentrated to provide a potent 
inoculum used to inoculate 12 late stage bovine fetuses (in utero) and 
two newborn calves. Our current study involves extensive monitor- 
ing of these inoculated animals to detect early precancerous changes 
and obtain a detailed description of the events occurring early in the 

pathogenesis of bovine lymphosarcoma. From our ongoing monitor- 
—s study we will be able to detail when, in what sequence, and to 
at extent each parameter changes in the course of lymphosarcoma 
development. In addition to our transmission and monitoring studies 
we are examining various lymphocyte subpopulations in an attempt 
to determine which cell type is responsible for BLV production and 
to determine if this same cell type carries the nuclear pocket abnor- 
mality associated with the adult form of bovine lymphosarcoma. 


(ERB) 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 37580, 37594 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 37523, 37525 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


PUBLIC HEALTH 


REFER ALSO TO CITATION(S) 37589 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 36056, 36057, 36060, 36666, 37494 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 37152 


IN ANIMALS 


37536 (COO—2012-37) Effects of x-irradiation on lens reducing 
systems. Giblin, F.J.; Chakrapani, B.; Reddy, V.N. (Oakland Univ., 
Rochester, MI (USA). Inst. of B Biolo, ical Sciences). 1978. Contract 
EY-76-S-02-2012. 2ip. Dep. NTIS, PC A02/MF AO1. 

Studies have been made of the effects of x ray on various lens 
reducing systems incl the levels of NADPH and glutathione 
(GSH), the activity of the hexose monophosphate shunt S), and 
the activities of certain enzymes cakeaoe onan reductase, 
glutathione peroxidase, and glucose-6-phosphate dehydrogenase (G- 
6-PD). It was found that during several i following x irradia- 
tion but prior to cataract formation there was very little change in 
the number of reduced -SH groups per unit weight of lens protein 
but that, with the os of cataract, there was a sudden loss of 
protein -SH groups. In contrast, the concentration of GSH in the x- 
rayed lens decreased throughout the experimental period. Similarly, 
the concentration of NADPH in the x-rayed lens was found to 
decrease significantly relative to controls one week prior to cataract 
formation and the ratio of NADPH to NADP* in the lens shifted at 
this time period from a value greater than 1.0 in the control lens to 
less than 1.0 in the x-rayed lens. A corresponding decrease occurred 
in the activity of the HMS in x-rayed lenses as measured by culture 
in the presence of 1-\C-labelled. ucose. G-6-PD was ye 
inactivated in the x-rayed lens. Of the eight enzymes studied, G-6- 
PD appeared to be the most sensitive to x-irradiation. The data 
indicate that x-irradiation results in a steady decrease in the effective- 
ness of lens reducing systems and that, when these systems reach a 
critically low point, sudden oxidation of protein -SH groups and 
formation of high molecular weight protein aggregates may be 
initiated. 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 37595 


37537 (ORO—4761-6) Repetitious nature of repaired DNA in 
mammalian cells. (Southwest Foundation for Research and Educa- 
tion, San Antonio, TX (USA)). 1 Nov 1978. Contract EY-76-S-05- 
4761. 94p. Dep. NTIS, PC A05/MF AO1. 

The report consists of three appendices, as follows: summary 
of preliminary studies of the comparative DNA repair in normal 
lymphoblastoid and Burkitt's lymphoma cell lines; nonuniform reas- 
sociation of human lymphoblastoid cell DNA repair replicated fol- 
lowing methyl methane sulfonate treatment; and preliminary DNA 
single-strand breakage studies in the L5178Y cell line. (HLM) 


37538 (TID—290-23) Cell response to chronc irradiation-model- 
ing and simulation studies. Walsh, A.B. (Massachusetts Univ., Am- 
herst (USA)). Jan 1978. Contract EY-76-C-05-0033. 18lp. Dep. 
NTIS, PC A09/MF AO1 
A combined mathematical model of cellular radiation re- 
sponse and proliferation is constructed in order to study the effects 
on growth of low dose-rate chronic irradiation. The kinetic proper- 
ties of the model are determined by computer solution of the rate 
uations. Model parameters for radiation response (including radi- 
ation-induced delay) and proliferation are determined for each stage 
of the cell cycle on the basis of acute irradiaton experiments with 
V79 Chinese hamster cells. The experimental data are very well 
simulated by the model. For the V79 cell system, exponential killin 
had to be included to fit the experiments in certain stages of the cell 
cycle. The few experimental chronic irradiation studies, carried out 
at moderately low dose rate with V79 cells, are reasonably well 
simulated by the above model. Similarities and differences between 
experimental results and computer simulations are discussed. The 





3886 ENERGY RESEARCH ABSTRACTS 


simple models show that, in the absence of exponential killing, an 
effective threshold is observable in the sense that the radiation effect 
versus dose curve starts with a very low slope which then increases 
rapidly. If exponential killing is present, the initial part of such a 
curve is linear in the dose, i.e., no threshold. The computer simula- 
tion for the V79 cells shows no threshold since exponential killing is 
included in the model. Dose rate effects are also discussed. 


ratio as a function of neutron energy 
with i .; Hall, E.J.; Marino, S.A. 
(Columbia Univ., New York, NY). Radiat. Res; 78: No. 1, 25- 
37(Apr 1979). 

Chinese hamster cells (V79) in culture under oxic and hy- 
poxic conditions were irradiated with several neutron beams span- 
ning a wide energy range to determine the oxygen enhancement 
ratio (OER). Eight essentially monoenergetic neutron beams, rang- 
ing from 0.22 to 13.6 MeV and a 0.11-MeV neutron spectrum, were 
produced at the Radiological Research Accelerator Facility 
(RARAF) at Brookhaven National Laboratory. Additional experi- 
ments were performed at the Naval Research Laboratory, Washing- 
ton, DC, where neutrons are produced for radiotherapy by bom- 
barding a beryllium target with 35-MeV deuterons. This beam has a 
broad energy spectrum with a mean energy of about 15 MeV. A 
maximum OER of about 1.9 was observed for 13.6-MeV neutrons. 
The OER values of the monoenergetic neutrons decreased with 
energy, plateaued at about 1.45 for the energy range from 0.22 to 2.0 
MeV and increased slightly to about 1.55 for lower energy spectrum. 
In the light of microdosimetric data obtained for the neutron beams 
at RARAF, the OER appears to depend primarily on the intermedi- 
ate-LET secondaries produced by neutrons in tissue, such as pro- 
tons, while in contrast high LET-secondaries, such as a-particles and 
recoil ions, play a minor role. The studies using the neutron 
beam resulted in a lower OER of about 1.67 as compared to the 
monoenergetic 13.6-MeV beam. This is a consequence of the fact 
that more of the dose is deposited by intermediate LET secondaries 
for the NRL neutron beam. 


37540 Im repair capacity of DNA breaks induced in mam- 
malian cellular DNA by accelerated ions. Roots, R.; Yang, 
T.C.; Craise, L.; Blakely, E.A.; Tobias, C.A. (Univ. of California, 
Berkeley). Radiat. Res.; 78: No. 1, 38-49%Apr 1979). 

The capacity of human kidney T-1 cells to rejoin DNA 

breaks induced by accelerated heavy-ion beams of C®*, Ne’, and 
A’™ (308 to 500 MeV/amu) was studied. Cell monolayers ‘were 
irradiated on ice with 2000 rad at various positions in the unmodified 
Bragg ionization curve. The data show that as the LET increases, 
the rate of rejoinin The tapeired substantially slower than that normally 
found for x rays. paired rejoining capacity becomes maximal 
in the 100 to 200 keV/ym range where 25% (+-6.8%) of the initial 
number of breaks per cell do not rejoin. In comparison, the induction 
of a maximal number of unrejoined breaks cell~! rad~' and cell- 
inactivation studies made under the same experimental conditions 
show a maximal biological effectiveness at about 100 keV/ym. The 
data were evaluated both in terms of ionization densities expressed as 
LET (keV/ym) and in terms of the factor (Z*)*/B”, ne tem Z* is the 
charge of the stripped nucleus and £ is the ratio of its velocity to the 
velocity of light. 
37541 Potentially lethal damage versus sublethal am inde- 
pendent repair processes in actively growing Chinese hamster cells. 
Utsumi, H.; Elkind, M.M. (Argonne National Lab., IL). Radiat. Res.; 
77: No. 2, 346-360(Feb 1979). 

Actively growing V79 Chinese hamster cells, ‘treated with 
anisotonic phosphate-buffered saline (PBS) after x irradiation, are 
more sensitive cells treated with isotonic PBS or cells promptly 
incubated with complete medium immediately after irradiation. The 
sensitization of irradiated cells results from hypotonic as well as 
hypertonic NaCl concentrations in PBS, is strongly dependent on 
both temperature and time, and is mainly due to an increase in the 
final slope of the single-dose survival curve. After two x-ray dose 
fractions, the net response of cells sensitized after each fraction by 
anisotonic post-treatment is similar to that obtained for isotonically 
treated cells and indicates that sublethal pm is not influ. 
enced by the enhanced expression of lethal lence of 
the repair of damage which is potentially | ‘fom repair of 
damage which is sublethal is further suggested by the more rapid 
rate of the former compared to that of na latter. The pro is 
advanced that the enhanced expression of damage which, after x 
irradiation, can be shown to be potentially lethal results from a 
destabilization of the structural relationship between DNA and the 
nuclear envelope, and/or DNA and the nuclear protein matrix, as a 
consequence of osmotic changes produced by anisotonic treatment. 


37542 ga at a Cell biology basis for the life of an 

in the radiation field. Fliedner, T.M.; Steinbach, K.H.; 
Raffler, H. Translated from Atomwirtsch., ‘Atomtech.; 21: No. 6, 292- 
297(Jun 1976). 16p. Dep. NTIS, PC AO2/MF AO1. 
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The following _ are discussed: the human biosphere; 
temperature control mec ; the radiation field in the human 
environment; extraordinary isolated radiation ex ure; chronic radi- 
ation exposure; structure, function, and regulation of cell regenera- 
tion s ; stimulation of the radiation reaction of cell systems; 
and effects of dose rate on the content of the pluripotential stem cell 
pool. (HLW) 


BASIC STUDIES 


37543 Radiation sensitization of a bacterial spore by cis- 
dichlorodiammineplatinum(I) and other metals. Richmond, R.C.; 
Powers, E.L. (Univ. of Texas, Austin). J. Clin. Hematol. Oncol.; 7: 
No. 2, 580-584({[nd]). 

One of the mechanisms of sensitizers of cells to high energy 
radiation proposes that to the radiation sensitive cellular 
component is caused, at least in part, by the free radicals resulting 
from the radiolysis of water, principally the hydrated electron and 
ago —_ radical. In this theory, the hydroxyl radical is suggested as 

biologically damaging species, whereas the hydrated electron is 

4 These two radicals will rapidly react with one another to 
produce the relatively innocuous hydroxyl ion; therefore, any sub- 
stance that reacts p w~! with e~/sub aq/ might cause an increase in 
the biologically effective yield of hydroxyl radicals. The final ex- 
pression of these radiation chemical events is revealed as radiation 
sensitization. 
37544 (COO—2311-29) Membrane—membrane interactions in a 
lipid-con se Progress report, October 
1977—September 30, . Sni W. (Pennsylvania State Univ., 
University Park (USA). } May 978. Contract EY-76-S-02-2311. 8p. 
Dep. NTIS, PC A02/MF AOl1. 

Progress is reported on the following research projects: dy- 
namic aspects of virus membrane assembly; structure-function rela- 
tionships in membrane-perturbing antiviral agents; diffusional prop- 
erties of spin labels; spin-reduction assay for lipoxidase; radiation 
effects; in psuedomonas; and resonance energy transfer probes for 
membrane interactions. (HLW) 


37545 (SAND—78-1952) Beneficial Uses Program. Progress 
report for period September 30, 1978. (Sandia Labs., Albuquer- 
que, NM (USA)). Feb 1979. Contract EY-76-C-04-0789. 45p. Dep. 
NTIS, PC A03/MF AO1. 

The waste resources utilization program included the follow- 
ing studies: construction of Sandia irradiator for dried sewage solids; 
preliminary safety analysis report for the Sandia irradiator; generic 
demonstration sewage sludge irradiator design; effects of moisture 
on parameters for inactivating bacteria using ionizing radiation or 
heat; inactivation of Aspergillus by heat and radiation; heat inactiva- 
tion of viruses as influenced by pH and detergents; and refeeding and 
agronomic studies at New Mexico State University. The separation 
technology and source development program included studies on 
fabrication of cesium aluminosilicates using montmorillonite clay and 
preparation of sodium zirconate materials from zirconium alkoxide 
precursors. (HL 


MAN 


37546 Radon from uranium mill tailings: a source of significant 
radiation hazard. Ramsay, W. (Nuclear Regulatory Commission, 
Washington, DC). Environ. Manage.; 1: No. 2, 139-145(1976). 
Calculations re; ing the long-term hazards to health from 
the radioactive gas radon which emanates from the tailings of milled 
uranium ores are presented here. The absolute and relative risks to 
the population from mill tailings, as well as technical solutions to the 
roblem of dis methods which would eliminate or minimize 
lung cancer are discussed. Since the emission of radon from 
tailings will occur thousands of years after the projected benefits 
from nuclear-fission power have been obtained, the problem of 
present and future hazard from mill tailings calls for increased 
regulatory consideration. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 37536, 37564 


37547 (UR—3490-1592) Study of irradiated bone: Part III. /sup 


99m/Tc p autoradiographic changes. King, M.A.; Corri- 
veau, O.; Casarett, G.W.; Weber, D.A. (Rochester Univ., NY 
(USA). School of Medicine and Dentistry). 1978. Contract EY-76-C- 
02-3490. 2ip. Dep. NTIS, PC A02/MF AO1. 

The macroautoradiogra —_ and microautoradiographic local- 
ization of /sup 99m/T — osphate (/sup 99m/TcPPi) was stud- 
ied in x-irradiated bone o bits up to one year post-irradiation. In 
cortical bone, /sup 99m/TcPPi was concentrated on bone surfaces 
near vasculature. Both forming and resorbing bone surfaces were 
comparably labeled at 2 hrs post-injection. Uptake on the surface of 





JULY 15, 1979 


sites of haversian bone remodeling was observed to be at least part of 
the increased /sup 99m/TcPPi observed in irradiated bone in camera 
images. In irradiated trabecular bone 12 months following irradia- 
tion, a patchy decrease in /sup 99m/TcPPi uptake was correlated 
with localized decreases in vasculature. 


37548 Life shortening in RFM and BALB/c mice as a function of 
radiation quality, dose, and dose rate. Storer, J.B.; Serrano, L.J.; 
Darden, E.B. Jr.; Jernigan, M.C.; Ullrich, R.L. (Oak Ridge National 
Lab., TN). Radiat. Res.; 78: No. 1, 122-161(Apr 1979). 

A population of nearly 30,000 RFM and 11,000 eyed 
mice were ex to graded radiation doses of yy rays at a a 
to 45 rad/min) or intermediate (8.3 rad/day) dose rate, or to fission 
neutrons at a high (5 to 25 rad/min) or low (1 rad/day) dose rate. 
Effects on life shortening are reported. The dose-response curve for 
y rays in RMF female mice at the high rate showed multiple changes 
in slope. In the region of 0 to 50 rad, the relationship between life 
shortening and dose could be described by a dose squared or a 
linear-dose-squared model with the dose-squared component pre- 
dominating above ~ 4 rad. For RFM male mice after irradiation at 
the high dose rate, and for both RFM and BALB/c female mice 
irradiated at the intermediate dose rate, the curve was linear over the 
entire range of doses tested. Linear dose-response relationships were 
also observed with neutrons at both dose rates over the lower end of 
the dose range. The relative biological effectiveness of neutrons in 
the 0- to 50-rad range for RFM female mice irradiated at high dose 
rates was proportional to the -0.5 power of neutron dose, i.e., the 
RBE increased with decreasing total dose. y rays were less effective 
in shortening life when delivered at an intermediate dose rate than at 
a high dose rate. With neutrons, the low dose rate was more 
effective than the high dose rate at high total doses for both strains. 
For the RFM, the low-dose rate neutron irradiation at low total 
doses was less effective than the high dose rate, while no dose-rate 
effect was observed for BALB/c mice in the low dose range. 


37549 Effects of adrenalectomy, adrenal regeneration, and renal 
irradiation on blood pressure. Rosenblum, M.; Casarett, G.W. (Univ. 
of Rochester, NY). Radiat. Res.; 77: No. 2, 312-324(Feb 1979). 

Adrenalectomized, adrenal-enucleated and adrenal-intact rats 
were sham-irradiated or received an x-ray dose of 1100 rad bilateral- 
ly to temporarily exteriorized kidneys. Systolic blood pressures were 
measured at 10, 25, 40, 60, and 80 days after irradiation. At 100 days 
after irradiation the rats were sacrificed for gross pathologic exami- 
nation and renal histopathologic studies of the kidneys. Adrenalec- 
tomy alone caused a significant drop in blood pressure which 
persisted throughout the experiment; adrenal regeneration in adren- 
al-enucleated rats or in those adrenalectomized rats in which adrenal 
tissue regenerated caused a significant increase in systolic blood 
pressure after 80 days postirradiation. Irradiation of adrenal-intact, 
adrenal-regenerating, or adrenalectomized rats did not cause signifi- 
cant elevation of blood pressure in comparison with that of the 
corresponding nonirradiated controls. Rats showing subtle renal 
histological changes usually showed somewhat higher blood pres- 
sures t rats showing no renal histological changes; a few rats 
which became severely hypertensive showed considerable histopath- 
ological changes in kidneys and other organs. 


MAN 
REFER ALSO TO CITATION(S) 35937, 35938, 37567 


37550 (LA—7703-PR ) Environmental and radiological we 
studies. Interaction of ***PuO. heat sources with terrestrial and 
aquatic environments. Progress report, October 1—December 31, 
1978. Waterbury, G.R. (comp.). (Los Alamos Scientific Lab., NM 
(USA)). Feb 1979. Contract W-7405- ENG-36. 40p. Dep. NTIS, PC 
A03/MF AOl1. 

The containers for ***PuO2 heat sources in radioisotope ther- 
moelectric generators are designed with large safety factors to 
ensure that they will withstand reentry from orbit and impact with 
the earth and safely contain the nuclear fuel until it is recovered. 
Existing designs have proved more than adequately safe, but the 
Office of the Assistant Director for Safety and Reliability of the 
Department of Energy Division of Advanced Systems and Materials 
Production continually seeks more information about the heat 
sources to improve their safety. The work discussed here includes 
studies of the effects on the heat source of terrestrial and aquatic 
environments to obtain data for design of even safer systems. The 
data obtained in several ongoing experiments are presented; these 
data tables will be updated quarterly. Discussions of experimental 
details are minimized and largely repetitive in succeeding reports. 
Compilations of usable data generated in each experiment are em- 
phasized. These compilations include data from environmental 
chamber experiments that simulate terrestrial conditions, experi- 
ments to measure PuO: dissolution rates, soil column experiments to 
measure sorption of plutonium by soils, and several aquatic experi- 
ments. No reference to results cited in this report should be pub- 
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— without the explicit permission of the person in charge of this 
work. 


ANIMALS 
REFER ALSO TO CITATION(S) 37564, 37567 


37551 (PNL—2850(Pt.1), pp 3.17-3. ryt Relative ***Pu content 
of bone and bone marrow. McClanahan, B.J. Feb 1979. 

In Pacific Northwest Laboratory rt cet Sy for 1978 to 
the og Assistant Secretary for Environment. Part 1. Biomedical 
scien 

Selected bones from a dog that inhaled ***PuO. were subj 
ed to ultrasonic cell disruption to separate the marrow elements 
bone, in order to determine the plutonium content of the two 
components of the skeleton. 


37552 Tumorigenic hazard of particulate a activity in Syrian 
hamster lungs. Anderson, E.C.; Holland, L.M.; Prine, J.R. Ae 
D.M. (Los Alamos Scientific Lab., NM). Radiat. Res.; 78: No. | , 82- 
97(Apr 1979). 

Syrian hamsters were exposed to lung irradiation by three 
modalities th that differed in degree of Secuiiaatinn of the radiation dose 
and in the fraction of lung exposed. Intratracheal instillation of 7!°Po 
solution gave nearly uniform a irradiation of the entire lung, intrave- 
nous injection of large numbers of ZrO. microspheres loaded with 
**7Pm gave whole lung exposures to low LET radiation, and intra- 
venous injection of Pu-loaded microspheres provided a series of 
focal a exposures with varying numbers and specific activities of 
particles. The Po and Pm exposures were highly 
whereas the Pu microspheres produced tumors only when a 
fraction of the lung was exposed to large doses. ey ary of 

PuO.—ZrO, spheres per hamster, irradiating about 1% of the lung, 
a no significant tumor incidence even at doses up to 118 nCi/g of 
ung tissue. It is concluded that, for a given lung burden of radioac- 
tivity, the most hazardous distribution is the most diffuse and that 
iculate a activity is an ineffective modality of irradiation. The 
—e of supplemental insults in determining tumor yield is 
iscussed 


37553 Suppression of the pulmonary clearance of Staphylococcus 
aureus in mice that had inhaled either ‘“*CeO, or **PuQ,. 
D.L.; Hahn, F.F. (Lovelace Biomedical and Environmental Re- 
seach Inst., Albuquerque, NM). Radiat. Res T 77: No. 2, 361-376(Feb 
1 
The rate of pulmonary clearance of inhaled Staphylococcus 
aureus in mice was determined at intervals after inhalation exposure 
to either ‘**CeO, or *°PuOs. In mice with mean initial lung burdens 
between 0.6 and 4.7 wCi “*Ce the pulmonary clearance of S. aureus 
was suppressed up to 12 weeks after inhalation of **CeO2. In mice 
with mean initial lung burdens between 1.3 and 29.0 wCi *°Pu the 
pulmonary clearance of S. aureus was suppressed up to 26 weeks 
after inhalation of *°PuO2. The gry pulmonary clearance of 
S. aureus appeared to correlate with the radiation dose rate to the 
ure to bacteria but not with the cumulative 
radiation dose to the lungs. The changes in bacterial clearance did 
not appear to be correlated with changes in body weight, hematolo- 
gical parameters, or radiation-induced 
Altered bacterial clearance may be related to radiation to 
ulmonary macrophages. It was concluded that irradiation of the 
ung from radionuclides inhaled in relatively insoluble forms may 
result in increased bacterial invasion of the lungs. 


lungs at the time of ex 


NUCLIDE KINETICS AND TOXICOLOGY 


37554 (NUREG/CR—0552) ——_ the impact 

power plants on the environment. Second annual research progress 
report. Chapman, D.G.; Lettenmaier, D.P.; Seymour, A.H.; Swartz- 
man, G.L.; Lawson, HE. (Washington Univ., Seattle (U (USA). Center 
for Quantitative Science in Forestry, Fisheries, and Wildlife). Dec 
1978. 179p. Dep. NTIS, PC A09/MF AO1. 

The report makes an assessment of the wide- ing effects 
that nuclear-power plants can have on the environment. effects 
include mortality to fish and other organisms resulting from impinge- 
ment and entrainment in the cooling system; changes in behavioral 
and physiological characteristics of aquatic animals by higher tem- 
peratures present in the discharge plume; and toxic effects of bio- 
cides, heavy metals and radionuclides released in the aquatic or 
atmospheric environment. 


MAN 


REFER ALSO TO CITATION(S) 35933, 37213, 37217, 37458, 
37471, 37474, 37475, 37478, 37479, 37567 


37555 (BNL—25813) Evaluation of the health hazard from in- 
haled krypton-85, Cohn, S.H.; Ellis, K.J.; Susskind, H. (Brookhaven 
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National Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 
19p. ((AEA-SM—237/46; CONF-790325—1). Dep. NTIS, PC A02/ 
MF AOI. 

From International symposium on biological implications of 
radionuclides released from nuclear industries; Vienna, Austria (26 
Mar 1979). 

Evaluation of the degree of internal radiation hazard requires 
knowledge of the parameters of Kr-85 metabolism in human beings. 
Data on the rate of saturation and desaturation of the body tissues 
are required for this estimation. The object of this in vivo study was 
to characterize the metabolism of inhaled Kr. For this purpose, 
measurements were made of the distribution and clearance of Kr 
following inhalation of "Kr by the normal subjects. The rate 
constants determined for Kr were used to calculate the radiation 
dose associated with exposure to the long-lived "Kr. The retention 
data were obtained with the Brookhaven whole-body counter. The 
clearance of Kr from the body indicates five components ranging 
in half-times from 14 sec to 9.6 h. The slowest components, varying 
between 4.2 and 9.6 h, correlated highly with ) cores body fat. The 
long-term retention was localized in regions of high fat content. The 
stimated radiation dose based on the retention data of this study 
indicates that doses to body fat and gonads are larger than those 
estimated by other investigators. This increased estimated dose de- 
rives from the increase in retention time of krypton in fat pools. 


37556 (COO—3011-10, pp 16-42) Distribution of fallout plutoni- 
um in southern Finns. M o, H.; Jaakkola, T.; Miettinen, J.K.; 
Laiho, K. (Univ. of Helsinki, Finland). Aug 1978. 

In Radioactive foodchains in the subarctic environment. 
Progress report, November 15, 1977—November 14, 1978. 

The concentrations of fallout plutonium in tissues of southern 
Finns were determined. Liver, lung, bone, and tracheobronchial 
lymph nodes from 50 autopsy cases were collected in the Helsinki 
area. The average ** *°Pu concentration of southern Finns was 
0.026 +- 0.003, 0.042 +- 0.005, 0.32 +- 0.03, and 0.37 +- 0.04 pCi/ 
kg wet wt. for lung, bone, liver, and lymph nodes, respectively. 
Assuming that all plutonium in the body is located in these tissues, 
the average body burden of southern Finns in 1976 was about | pCi 
of which 53% was found in liver, 43* in skeleton, 3% in lung, and 
1% in tracheobronchial lymph nodes. A dependence of plutonium 
content on the age of a person at death was found particularly in 
liver samples. is was due to variations of the total plutonium 
intake via inhalation during the life-time. The plutonium found in 
southern Finns yielded by alpha radiation, a dose of 0.03 mrad/year 
for liver, 0.004 mrad/year for skeleton, and 0.002 mrad/year for 
lungs. An effect of cirrhosis and fatty degeneration of liver on the 
plutonium content was noticed in persons over 30 years old. In these 
cases the plutonium content of liver was significantly lower than the 
average plutonium concentration in the corresponding age group. 


37557 (COO—3011-10, pp 44-56) Concentrations of ‘*’Cs, 
21°Po, and **° 7° Py in tissues of Lapps. Preliminary report. Mussalo, 
H.; Jaakkala, T.; Miettinen, J.K.; Kaukonen, M. (Univ. of Helsinki, 
Finland). Aug 1978. 

In Radioactive foodchains in the subarctic environment. 
Progress report, November 15, 1977—November 14, 1978. 

Recently, autopsy samples of liver, muscle, bone, and lung 
were obtained for the study. These samples have been collected 
about 15 years after the period of i fallout. They provide an 
opportunity to elucidate the long term behavior of fallout nuclides in 
the tissues of Lapps. In this report the results of *7Cs, “K, 7!°Po, 
and **° °Py concentrations in three autopsy cases are given. The 
corresponding radionuclide concentrations of southern Finns have 
been analyzed to make possible the comparison of these two popula- 
tion groups. 


37558 (EML—349, pp II.7-I1.9) UNSCEAR-who bone program. 
Harley, J.H. 1 Jan 1979. 

In Environmental Measurements Laboratory environmental 
quarterly, September 1—December 1, 1978. 

Data are presented in tabular form on the Sr content per 
am Ca for human vertebral specimens from Nepal provided by the 
orld Health Organization. The specimens were obtained in 1976 

and 1977. (ERB) 

37559 (IDO— 12090) Personnel 8-dosimetry method for reducing 
energy dependence. Gesell, T.F.; Jones, D.E.; Gupta, V.P.; Kal- 
beitzer, F.L.; Cusimano, J.P. (Department of Energy, Idaho Falls, 
ID (USA). Idaho rations Office). Mar 1979. Contract EY-76-C- 
07-1570. 65p. Dep. NTIS, PC A04/MF AOI. 

Current practices for the measurement of skin dose are re- 
viewed and found to be inadequate. The current INEL dosimeter 
was examined for systematic and random error. Systematic (i.e., 
variation with energy) error was found to range over a factor of 10 
while the random error was reasonably pe for the larger B/y 
ratios. Other designs with thicker windows as is more common 
would show even larger systematic errors. Various methods for 
improving beta dosimetry were reviewed. A new dosimeter design 
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utilizing three chips, each having a window of difference thickness, 
was proposed. According to the calculations, this dosimeter should 
markedly reduce s ic error but will introduce somewhat more 
random error. Prelimi measurements were carried out related to 

dependence and charged particle equilibrium. The proposed 
dosimeter design was tested with betas from a uranium slab. The 
average of the seven results was in excellent agreement with the 
known dose rate and the standard deviation of the result was 16%. 
(ERB) 


ANIMALS 


REFER ALSO TO CITATION(S) 37166, 37471, 37474, 37478, 
37479, 37547, 37552, 37553 


37560 (CONF-7806101—2) Comparative biokinetics of radiogal- 
lium and radioindium in mice. Tsui, B.M.W.; Lathrop, K.A. (Franklin 
McLean Memorial Research Inst., Chicago, IL (USA)). 1978. Con- 
tract EY-76-C-02-0069. 17p. Dep. NTIS, PC A02/MF AO1. 

From 25. meeting of the Society of Nuclear Medicine; Ana- 
heim, CA, USA (26 Jun 1978). 

The biokinetics of radiogallium and radioindium in normal 
mice are compared using the compartmental modelling analysis. The 
rate constants obtained provide useful information in understanding 
the physiological and biochemical kinetics of radionuclides in the 
intact object. A comparison of the compartmental models for gal- 
lium and indium reveals the similarities and differences between the 
biokinetics of the two radionuclides. Furthermore, the results pro- 
= Tg information and guidance for human studies and 
c use. 


37561 (COO—3011-10, pp 58-66) Plutonium in tissues of rein- 
deer during 1963—1977: the testinal absorption from food. 
Keinonen, M.; Jaakkola, T.; Miettinen, J.K. (Univ. of Helsinki, 
Finland). Aug 1978. 

In Radioactive foodchains in the subarctic environment. 
Progress report, November 15, 1977—November 14, 1978. 

The aim of this study is to determine the accumulation and 
elimination rate in different reindeer tissues and the estimation of the 
gastrointestinal absorption of plutonium in reindeer. Concentrations 
of #9*24°Py in reindeer liver from 1963 up to 1977 are given. High 
239 240 Py-concentrations in some of the older animals suggest accu- 
mulation of plutonium in liver with the age of the reindeer. Plutoni- 
um contents in reindeer liver, lung, bone, kidney, and flesh samples 
in 1963 to 1977 are also given. The mean contents of plutonium in 
lung, bone, and kidney in 1975 to 1977 were 0.02, 0.08, and 0.15 pCi/ 
kg fresh wt., respectively. The 7° *Pu concentrations of kidney 
and liver as well as the ratio of Pu concentration in kidney to that in 
liver are given. The average value of this ratio was 0.12 +- 0.02. In 
the results of lung, bone, and kidney samples no correlation can be 
seen between the age of the animal and the plutonium content of the 
tissue. In 1964 to 1965 the average *® **°Pu concentration in 
reindeer lung was about 10 times and in reindeer bone about 3 times 
higher than in 1975 to 1977. The **° *°Pu concentration in flesh 
varied during 1966 to 1973, and no clear _——- on sampling 
year was found. The estimated total intake of plutonium during the 
life-time of 2 to 3 year old reindeer, the estimated body burden of 

lutonium as well as the ratio of body burden to the total dietary 
intake are presented in tabulation form. The body burden of plutoni- 
um in reindeer is based on the result that 60% of plutonium in 
reindeer is located in liver. The ratio of 7***?“°Pu content in reindeer 
to the total dietary intake of plutonium is (4.0 +- 0.4) x 107% 


37562 (PNL—2479) Analysis of small mammal populations in- 
habi the environs of a low-level radioactive waste pond. Gano, 


ting 
K.A. (Battelle Pacific Northwest Labs., Richland, WA (USA)). Mar 
1979. Contract EY-76-C-06-1830. 64p. Dep. NTIS, PC A04/MF 
AOl. 


This study was designed to determine the kinds of small 
mammals living adjacent to 216-U-10 Pond, the radiation exposures 
these mice received, and the level and type of radionuclides assimi- 
lated while living next to this pond and the 216-Z-19 Ditch. Four 
species of mice were trapped including the Great Basin pocket 
mouse, deer mouse, house mouse, and the western harvest mouse. 
Animals were collected throughout the study and composite tissue 
samples were analyzed by gamma spectrometry. Also, an analysis for 
238Py, %° 4°Py, and *1Am was performed. The most abundant 
gamma emitter was ‘°7Cs with the highest levels occurring at three 
trapping locations: one near the 216-Z-19 Ditch and two locations 
adjacent to the pond. House mice captured near the 216-Z-19 Ditch 
showed the highest levels with one gastrointestinal (GI) tract sample 
having 1600 pCi '°’Cs/g dry weight. Four tissue types from resident 
mice were analyzed for Pu and Am concentrations. The tissues 
analyzed were fur-skin, liver, lung, and muscle-bone. The highest 
concentration detected was 2.03 pCi *** **°Pu/g dry weight in a fur- 
skin sample from house mice captured on the meadow transect near 
the pond. Results from radiochemical analyses of mouse tissues 
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showed that pocket mice have the lowest concentrations of radionu- 
clides. Another part of this study involved dosimeters implanted in 
resident mice to determine gamma exposure. Analyses revealed that 
mice living in the meadow transect adjacent to the pond receive the 
highest exposure. Again, house mice had the highest, with an aver- 
age 54.9 R/yr. Dosimeters were placed in the soil along the trapping 
transects to measure gamma and thermal neutron exposure rates. 
The top decimeter of soil had the highest exposure rate with a mean 
of 75 R/yr in the meadow. Neutron dose in the soil was also hi 

near the surface with 37 mrad/yr average in the meadow. sg 


37563 a — ae 1), pp 3.67-3.68) Preliminary in 
tion of uranium removal therapy. Ballou, J.E.; Gies, R.A. Feb 19 1979. 
In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 
DTPA and NaHCO; were relatively ineffective in removing 
233) and ***U from rats injected intravenously with these isotopes in 
1% citrate solution. The body burden of ***Th, a decay product of 
a was decreased to one-half the control level after DTPA 
erapy. 


37564 (UCRL—81756) Toxicity of tritium. Dobson, R.L. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 2 Mar 
1979. Contract W-7405-ENG-48. 12p. (CONF-790325—3). Dep. 
NTIS, PC A02/MF AOl1. 

From International symposium on biological implications of 
radionuclides released from nuclear industries; Vienna, Austria (26 
Mar 1979). 

Among radionuclides of importance in atomic energy, *H has 
relatively low toxicity. The main health and environmental worry is 
the possibility that significant biological effects may follow from 
protracted exposure to low concentrations in water. To examine this 
possible hazard and measure toxicity at low tritium concentrations, 
chronic exposure studies were done on mice and monkeys. During 
vulnerable developmental periods animals were exposed to *HOH, 
and mice were exposed also to Co gamma irradiation and energy- 
related chemical a The biological endpoint measured was the 
irreversible loss of female germ cells. Effects from tritium were 


observed at surprisingly low concentrations where *H was found 
more damaging than previously thought. Comparisons between tri- 
tium and ED io be radiation showed the relative biological effective- 


ness (RBE eater than | and to reach approximately 3 at very 
low exposures. For perspective, other comparisons were made: 
between radiation and chemical agents, which revealed parallels in 
action on germ cells, and between pre- and postnatal exposure, 
which warn of possible special hazard to the fetus from both classes 
of energy-related byproducts. 


— Retention of radiocesium by suckling rats as affected by 

its of potassium at Py Bee oy Lengemann, F.W.; 
ya gemann, F.W. Jr. (Cornell Univ., Ithaca, NY). Radiat. Res; 78: 
No. si 162-166(Apr 1979). 

This study was designed to determine if the reduction of 
radiocesium retention produced by L-thyroxine and potassium were 
independent effects and to test the hypothesis that thyroxine could 
not act to reduce radiocesium retention if potasium pools were 
depleted. Two- and three-day-old suckling rats were given ip injec- 
tions of **CsCl and daily oral supplements of distilled water, 
potassium-chloride, L-thyroxine, or potassium chloride plus L-thyr- 
oxine. From determination of whole-body radiocesium over a 19-day 
period, it was concluded that potassium and thyroxine acted inde- 
pendently to reduce radiocesium from Day 13 and on but that a 
synergism was possible before this time. Potassium appeared to be 
required for thyroxine to reduce cesium retention in the early 
periods of life of the rat pup. The data suggest that some physiologi- 
cal event must occur before either potassium of L-thyroxine has a 
marked effect on radiocesium retention. 


37566 Effect of low and high ambient temperatures on metabo- 
lism of radioiodine by the lactating goat. Lengemann, F.W. (Cornell 
Univ., Ithaca, NY). J. Dairy Sci; 62: No. 3, 412-415(Mar 1979). 

Two lactating goats given an oral dose of iodine-125 excreted 
16.8, 52.5, and 9.8% of the dose into the milk, urine, and feces when 
the ambient temperature was 33 C. The thyroids contained about 
.7% of the oral dose. At 5 C only 2.6% of the radioiodine was in the 
milk, but 71.2% was in the urine, 18.1% in the feces, and about 10% 
in the thyroid. The reduced competition by the ape | fy en- 
hanced transfer of radioiodine from blood to milk at 33 C was 
responsible for the large transfer of radioiodine into mil at 33 C. 


37567 Influence of testicular microanatomy on the potential ge- 
netic dose from internally deposited **°Pu citrate in Chinese hamster, 
mouse, and man. Brooks, A.L.; Diel, J.H.; McClellan, R.O. (Love- 
lace Biomedical and Environmental Research Inst., Albuquerque, 
NM). Radiat. Res.; 77: No. 2, 292-302(Feb 1979). 

The localization, retention, and microdistribution of **Pu 
citrate in the testes of the Chinese hamster were determined. Testicu- 
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lar morphometric measurements were made in adult mice and Chi- 
nese hamsters as well as in aged, adult, and immature humans. 
Calculations based on these morphometric measurements and a 
nonuniform microdistribution of plutonium indicated that the radi- 
ation dose to spermatogonia of man was less than that predicted 
from a uniform distribution of activity. This contrasts with the 
enhanced dose to the spermatogonia in mouse and Chinese hamsters 
produced by the unique microanatomy and nonuniform deposition of 
plutonium in the testes of rodents. Loviie of °Pu which induced 
marked life shortening and increased cancer incidence caused no 
significant increase in the frequency of mitotic chromosome aberra- 
tions in spermatogonia. 


PLANTS 
REFER ALSO TO CITATION(S) 37471, 37473, 37474, 37478 


THERMAL EFFECTS 


VERTEBRATES 


(NUREG/CR—0638) Incorporation of sublethal effects 
on alent et eee 
with an example involving entrainment and 
Van Winkle, W.; C S.W.; Suffern, J.S. (Oak Ridge Ne 
tional Lab., TN ‘(USA)). 19 Mar 1979. Contract W-7405-ENG-26. 
32p. (ORNL/NUREG/TM—288). Dep. NTIS, PC A03/MF AOI. 

The problems involved in including sublethal effects and 
indirect mortality in modeling the population-level impacts of a 
stress are discussed. Interactions of stressed individuals at one tro- 
phic level with those at the next lower and higher trophic levels are 
considered, particularly with reference to power plant entrainment 
as the source of stress. An equation is derived for the conditional 
mortality rate due to a stress that incorporates both direct and 
indirect mortality. experiments to test for sublethal 
effects of heat shock on the fe of striped bass (Morone saxatilis) 
larvae suggest that stri bass ae may be less likely to feed 
following heat shocks of the type used in these experiments. Howev- 
er, once larvae do start —- these experiments suggest that the 
amount eaten is not substantially influenced by the —— heat 
shock. The relationship between setting standards and modeling 
population-level impacts, and the use of application factors for each, 
are considered. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 37489 


37569 (CONF-790339—1) Inhibition of carcinogenesis by retin- 

oids. Nettesheim, P. (National Inst. of Environmental Health Sci- 
ences, Research Triangle Park, NC (USA); Oak Ridge National 
Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 31p. . NTIS, 
PC A03/MF AOl. 

From Workshop to consider ways of preventing lung cancer 
in adults at high risk; Ottawa, Canada (15 Mar 1979). 

Progress made in recent years in the search for retinoids with 
anticarcinogenic activity is reviewed. There are many studies to be 
found in the literature which show no substantial effect of retinoids 
on carcinogenesis or tumor growth. Some of these negative findings 
may be related to the carcinogen dose used, the type of retinoid 
used, the dose, dose schedule or mode of administration of the 
retinoid. Others may indicate that the particular type of tumor or 
tumor system is, indeed, refractory to retinoids in general or to those 
retinoids that were tested. A great gap still exists in our knowledge 
concerning the pharmake-kinetics o ts retinoids their availability 
to various normal and cancerous tissues, and the role and existence 
of transport and binding proteins. There are studies which indicate 
that under certain conditions, particularly conditions of topical appli- 
cation, some retinoids may even enhance carcinogenesis. It seems, 
however, indisputable by now that some retinoids are effective 
inhibitors of ee in some organ systems and can even 
inhibit the growth of some established tumors. While the mecha- 
nisms of these inhibitory effects are presently not understood, it does 
seem clear that they are not mediated via the cytotoxic mec’ 
typical of chemotherapeutic agents. The hope that retinoids might 
become an effective tool to halt the progression of some neoplastic 
diseases, seems to be justified 


37570 (NUREG/CR—0504) Biocide by-products in 7 en- 
vironments. Annual report, October 1, 1977—September 30, 1 
Anderson, D.R.; Bean, R.M.; Gibson, C.I. (Battelle Pacific North: 
west Labs., Richland, WA (USA)). Jan 1979. Contract EY-76-C-06- 
1830. 67p. (PNL—2806). Dep. NTIS, PC A04/MF AO1. 
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The Biocide By-Products in Aquatic Environments Program 
is composed of analytical chemistry and biological phases with 
freshwater and marine biological subdivisions. The objectives of the 
analytical studies are: to identify those chloroorganic chemical com- 
pounds that result from the addition of chlorine to fresh or saltwater; 
to develop methods for detecting chlorinated organics in the ef- 
fluents discharged to receiving water bodies from nuclear stations; 
and to verify tory findings through analysis for chlorination 
by-products in water and biota samples from cooling water bodies of 
nuclear power stations. The objectives of the biological studies are: 
to investigate the immediate toxicity of specific chlorination by- 
products (chloroform in freshwater and bromoform in marine 
waters); to evaluate the chronic toxicity of chlorination by-products; 
to follow their pathways of action; and to analyze for bioaccumula- 
tion or bi ification of halogenated hydrocarbons on selected 


aquatic or marine biota. 

37571 Skin activities of the twelve isomeric 

Soa of benzo( Slaga, T.J. (Oak Ridge National Lab., 
; Bracken, W.M.; Dr , S.; Levin, W.; Yagi, H.; Jerina, D.M.; 

Conney, A.H. Cancer Res.; 38: 678-681(Mar 1978). 

The skin tumor-initiating activities of the 12 isomeric phenols 
of benzo(a)pyrene (BP) were determined in mice by use of a two- 
stage system of tumorigenesis. 11-Hydroxybenzo(a)pyrene was mod- 
erately active, whereas 2-hydrocybenzo(a)pyrene and BP were 
strong tumor initiators when — topically to CD-1 mice and 
followed by twice-weekly applications of the promoter 12-O- 
tetradecanoylphorbol-13-acetate. 1-, 3-, 4-, 5-, 6-, 7-, 8-, 9-, 10-, and 
12-hydrocybenzo(a)pyrene had less than 5% of the tumor-initiating 
activity of BP when the data were expressed as papillomas per 
mouse. After 30 weeks of promotion, the number of papillomas per 
mouse was 8.4, 8.5, and 2.8 respectively, for the animals treated with 
BP, 2-hydrocybenzo(a)pyrene. A 5-week latency period before the 

ce of the first tumor was observed after the application of 
el 2-hydroxybenzo(a)pyrene or BP, whereas a slightly longer 
latency period of 7 weeks was observed following application of 11- 
hydroxybenzo(a)pyrene. The time required for 50% of the animals 
to develop tumors was 13 weeks for animals treated with BP and 15 
weeks for animals treated with 2- or 11-hydroxybenzo(a)pyrene. 


CELLS 


37572 (LA-UR—79-554) Chromosome aberrations and loss of 
some cell functions following in vitro exposure to retorted oil shale. 
Stroud, A.N. (Los Alamos Scientific Lab., NM (USA)). 1979. Con- 
tract W-7405-ENG-36. 18p. (CONF-790334—1). Dep. NTIS, PC 
A02/MF AOl1. 
From Oil shale symposium; Denver, CO, USA (26 Mar 1979). 
An investigation of cellular level effects of processed oil shale 
from a simulation of modified in situ retorting was undertaken as 
part of an assessment of the toxicity and mutagenicity of oil shale. 
Complete assessment of the health hazards associated with physical 
contact, inhalation, or ingestion of oil shale has not been examined in 
humans and until it becomes practical to assess these hazards in man, 
we must rely upon well established in vitro detection procedures in 
addition to whole animal testing. CHO cells and E2 rat lung 
epithelial cell lines were exposed in vitro to processed oil shale 
icles at different intervals following exposure. Cells were ana- 
yzed for chromosome alterations, cell colony forming ability, DNA 
synthesis, and cell transformation. The results of these studies dem- 
onstrate that retorted oil shale, under these experimental conditions, 
does modify cells in vitro. Chromosome aberrations increased with 
dose, cell colony forming ability decreased ex: tially with dose, 
and the rate of DNA synthesis was affected, however cell transfor- 
mation was not demonstrated after 3 months. 


37573 (UCLA—12-1182) Cellular and mollecular toxicology of 
lead IV. Effect of lead on iron uptake. Lake, L.; Gerschenson, L.E. 
(Colorado Univ., Denver (USA). Medical Center). 1979. Contract 
W-7405-ENG-48. 33p. Dep. NTIS, PC A03/MF AOI. 

Lead nitrate was shown to increase the uptake of unbound 
5°Fe, but no transferrin-bound *Fe by cultured rat liver cells (RLC- 
GAIJ) in a serum-free culture medium. The uptake of unbound °*Fe 
and transferrin-bound **Fe by control cell cultures (no lead present) 
was temperature- and energy-dependent; however, while the uptake 
of transferrin-bound **Fe exhibited saturation kinetics, the uptake of 
unbound °*Fe did not show saturation kinetics. Sulfhydryl inhibitors 
p-chloromercuripheny] sufonate (PCMPS) and p- 
chloromercuribenzoate (PCMB) did not prevent the effect of lead. 
The effect of lead was not found to be related to its inhibitory action 
on heme biosynthesis since exogenous heme (hemin) did not affect 
the uptake of unbound **Fe. Lead was also found to increase the 
uptake of “Ca in cell cultures incubated in serum-free growth 
medium. When lead was added to the cell under conditions which 
reportedly increased its solubility, i.c., in serum- or ATP-supple- 
mented growth medium, the effect of lead on “Ca uptake was 
reduced. It is proposed that the effect of lead was not due to an 
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interaction with the normal cellular transport mechanisms for iron or 
calcium, but was ly due to the formation of an insoluble lead 
complex, such as lead phosphate, which could bind **Fe or “Ca and 
be taken up by tho ealls ty cndusseedie. 


37574 Metabolic conversion of 12-O-tetradecanoylphorbol-13- 


Berry, D.L.; Bracken, W.M.; Fischer, S.M.; Viaje, A.; Slaga, T.J. 
(Sm Ridge National Lab., TN). Cancer Res.; 38: 2301-2306(Au 


Tritiated 12-O-tetradecanoylphorbol-13-acetate (TPA) was 
lied to adult mouse skin; at i time intervals the mice were 
led, and the labeled phorbol was extracted and subjected to 

—— and quantitation by high-pressure liquid chromatography. 
24 hr, TPA comprised >96% of the recovered label from the 
skin, and its apparent half-life was 17.8 hr. Pretreatment of adult skin 
with TPA for 4 weeks before treatment with labeled TPA resulted 
in an increase in the clearance rate of TPA from the skin. Skin from 
newborn mice was capable of converting TPA into monoesters and 
pharbol, but the clearance rate in the adult was about 12 times more 
rapid than it was in the newborn. Epidermal homogenates converted 
'A into 12-O-tetradecanoylphorbol, phorbol-13-acetate, and phor- 
bol. Hepatic homogenates were able to convert TPA to monoesters 
and phorbol at rates 14 to 15 times faster than were epidermal 
homogenates. Attempts to isolate any previously undescribed meta- 
bolites of TPA by use of liver homogenates were unsuccessful, and 
mixed-function oxidation did not contribute to the metabolism of 
TPA. From inhibitor studies it was judged that esterases were 
implicated in the conversion of TPA to monoesters and phorbol. 
The results support the hyphothesis that the tumor-promoting activi- 
ty of TPA is directly related to its concentration in a specific tissue 
and that conversion of TPA to an active metabolite probably does 
not occur. 


37575 In vitro transformation of epidermal cells from newborn 
mice. Slaga, T.J.; Viaje, A.; Bracken, W.M.; Buty, S.G.; Miller, 
D.R.; Fischer, S.M.; Richter, C.K.; Dumont, J.N. (Oak Ridge Na- 
tional Lab., TN). Cancer Res.; 38: 2246-2252(Aug 1978). 

Cultures of epidermal cells obtained from newborn BALB/c 
mice were used to study in vitro transformation of epithelial cells. 
One-day-old primary cultures plated at 10° cells/ml were treated for 
2 days with various concentrations of N-methyl-N’-nitro-N-nitroso- 
guanidine, 3-methylcholanthrene, and 3-methylcholanthrene-11,12- 
epoxide. Untreated newborn epidermal cells both divide and keratin- 
ize in vitro in Medium 199 supplemented with 10% fetal calf serum. 
After a few weeks the cells enlarge, show signs of senescence, and 
then die after about 3 months in vitro. The epidermal cells treated 
with N-methyl-N’-nitro-N-nitrosoguanidine, 3-methylcholanthrene, 
or 3-methylcholanthrene-11,12-epoxide went through a similar crisis, 
ai ing as though they too were going to die at 3 months. 

jowever, small populations of the remaining cells began to prolifer- 
ate into colonies that soon to confluence. These epithelial cells 
were characterized by rapid growth, loss of visible keratinization, 
and subculturability, having been passaged 12 times, in contrast to 
untreated cells, which are not subculturable. Electron microscope 
studies did not reveal any true desmosomes, but junctional complex- 
es were present in all of the cell strains examined. The injection of 
10° cells from the various cell strains into athymic nude or syngeneic 
mice resulted in rapidly growing solid tumors, which were ia 
terized as highly anaplastic undifferentiated tumors. 


37576 Heritable-translocation test in mice. Generoso, W.M. 
(Oak Ridge National Lab., TN); Cain, K.T.; Huff, S.W.; Gosslee, 
DG. Pp. 55-77 of Chemical mutagens. Vol. 5. Hollaender, A.; de 
Serres, F.J. (eds.). New York, NY; Plenum Publishing Corp. (1978). 

A realization of the need to assess the mutagenic hazard of 
environmental chemicals to human populations stimulated the devel- 
opment of appropriate methodologies for practical screening and 
hazard evaluation. For the most part, initial efforts merely involved 
applying methods that were developed for studying genetic effects 
of radiation. This situation was icularly true in the field of 
mammalian chemical mutagenesis. It soon became or, howev- 
er, as exemplified by recent developments in the field of in vivo 
chromosomal aberrations in mice, that information obtained from 
radiation studies was not always directly applicable to evaluation of 
mutagenic hazards from chemicals. Thus, it was essential to obtain 
fundamental information on the mechanism of induction of chromo- 
somal aberrations with chemical mutagens before practical screening 
and hazard evaluation could be properly done. It is now generally 
recognized that the use of the heritable-translocation test is necessary 
for a definitive evaluation of chromosome-breakage effects of certain 
chemicals. The main advantages of this test are: (1) the end point 
scored is transmitted to the progeny of treated parents; (2) it is 
sensitive when the aberrations are induced in meiotic and postmeio- 
tic male germ cells; and (3) it allows definitive statistical evaluation 
of effects because of the low and stable spontaneous occurrence. The 
main disadvantage is that the rate of production of heritable translo- 
cations depends heavily on the germ-cell stage treated - i.e., screen- 
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ing for chemically induced heritable translocations is practicable 
only on treated meiotic and postmeiotic male germ cells. The test is 
also relatively more expensive and time-consuming than, for exam- 
ple, the dominant-lethal test. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 37433 


37577 (COO—4758-1) Synthetic crude oils carcinogenicity 
screening tests. Quarterly report, October 16, 1978—February 15, 
1979. Calkins, W.H.; Deye, J.F.; King, C.F.; Hartgrove, R.W.; 
Krahn, D.F. (Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(USA)). 1979. Contract EP-78-C-02-4758. 23p. Dep. NTIS, PC A02/ 
MF AOl. 

Four crude oils (Southern Louisiana Crude Petroleum, H. 
Coal Syncrude, Paraho Crude Shale Oil, and Geokinetics in situ 
Shale Oil) have been distilled into four fractions (naphtha, mid- 
distillate, gas oil, and residue) for analysis and biological (mutageni- 
city and carcinogenicity) screening testing. Results of selected ana- 
lytical tests have been obtained on the original crude oils and the 
fractions. Ames tests and initiation/promotion tests have been started 
on the original crude oils and the fractions. Four additional synthetic 
crude oils (Exxon EDS, SRC II, H Coal Fuel Oil, and Occidental In 
Situ Shale Oil) are being obtained for a second similar series of tests 
to be started in approximately four months. 


PLANTS 
REFER ALSO TO CITATION(S) 37433, 37438 


37578 (COO—4367-1) Uptake of sulfuric acid mist by plant 
canopies. Wedding, J.B. (Colorado State Univ., Fort Collins (USA). 
Dept. of Civil Engineering). Jan 1979. Contract EE-77-S-02-4367. 
62p. Dep. NTIS, PC A04/MF AO1. 

Wind tunnel studies and exposure chamber experiments were 
conducted in the Aerosol Science Laboratory at Colorado State 
University. Full scale, live plant canopies of 4 to 6 week old corn 
and soybeans were established in a large wind tunnel. Monodisperse 
aerosols (1 to 15 wm aerodynamic diameter) were injected into the 
tunnel and deposition velocities were determined for wind speeds of 
183, 305, and 610 cm/sec. A minimum deposition velocity was seen 
to occur at 5 pm. Initially, 4 to 6 week old soybean plants were 
exposed to hydrated sulfuric acid mist droplets. Unquantified topi- 
cally applied sulfuric acid mist was applied at a 1% or 10% volumet- 
ric concentration of acid to water. The 10% solution produced 
severe necrotic lesions and large chlorotic regions on the acropetal 
leaves. A heavy application of the 1% solution produced similar 
effects but with a reduced number of necrotic lesions. A light 
application had no visual effects on the plants even after 24 h.In 
addition, 4 to 6 week old corn and soybeans were placed in a glass 
exposure chamber. Droplets of pure 18M sulfuric acid mist (1.7 ym) 
were injected into the chamber at a rate commensurate with the 
deposition velocity results. Loading of 107 particles/cm2 were real- 
ized during exposure periods up to 10 h per day extending to 14 days 
total fumigation periods. No visible toxicity symptoms of damage 
resulted to the plants from these tests conducted at background 
humidity levels of approximately 40%. Scanning electron micro- 
scope observations of the 140 h treated plants showed no apparent 
damage due to the sulfuric acid mist treatment. 


37579 (NUREG/CR—0684) Sensitivity of Macrocystis gameto- 

phytes to copper. Smith, B.M.; Harrison, F.L. (California Univ., 

Livermore (USA). Lawrence Livermore Lab.). 4 Aug 1978. Con- 

oy W-7405-ENG-48. 41p. (UCRL—52481). Dep. NTIS, PC A03/ 
AOl. 

Gametophytes of giant kelp, Macrocystis pyrifera, were ex- 
posed to copper in a dish-culture bioassay system. Through their 
development into gametophytes, newly released spores were ex- 
posed continuously to various concentrations of copper to determine 
its effect on vegetative growth. In addition, gametophytes of differ- 
ent ages were exposed continuously to copper to determine the 
sensitivity of several developmental stages to copper and the effect 
of copper on the production of gametes. A one-week pulsed-expo- 
sure experiment was performed to determine the recovery period for 
vegetative growth. In experiments using copper spikes of less than 
50 ppb, water samples were analyzed by differential pulse anodic 
stripping voltammetry to determine the content of labile copper. 
Complete inhibition of growth occurred when gametophytes were 
exposed continuously to copper concentrations of 500 ppb or more. 
Vegetative growth was inhibited significantly by continuous expo- 
sure to 50 ppb copper; the production of eggs by female gameto- 
phytes was inhibited by spikes of 30 ppb copper; or which 1 ppb was 
ASV-labile. The growth of 1-, 2-, and 5-wk-old gametophytes was 
inhibited significantly by 1-wk exposure to 100 ppb copper. The 
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spiked cultures required 2 to 3 wk to recover from pulsed exposures 
to concentrations between 50 and 200 ppb copper. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 37486, 37564, 37574, 37577 


37580 (ORNL/TM—6827) Optical and electron microscopy 
studies of the retention of asbestos fibers in rat lung. Ball, F.L.; Gude, 
W.D.; Weinberger, A.J. (Oak Ridge National Lab., TN (USA)). Apr 
1979. Contract W-7405-ENG-26. 18p. Dep. NTIS, PC ‘A02/MF 
A0l. 

A combination of light and scanning electron microscopy was 
used in the evaluation of the retention of particles in rat lungs after 
intratracheal instillations of solutions containing asbestos. Individual 
lobes of the lung were prepared for light and electron optical studies. 
Asbestos fibers appeared as fibrils and were usually associated with 
macrophages. Representative a of each lobe will be 
shown. It was observed that many of the asbestos fibers present in 
the various lobes were associated with macrophages, some pa greg 
encapsulated in tissue, and others were seen at random in lobe. 
For qualitative studies of the types of interactions of asbestos with 
the lung (macrophage attack, etc.) this combined optical-SEM study 
was very valuable. Optical microscopy quickly revealed the large 
detail; SEM revealed the submicron details. For quantitative mea- 
surements of the amounts of asbestos in the lung, however, other 
methods might be faster. 


37581 (PNL—2850(Pt.1), pp 3.51-3.54) Toxicity of sodium aero- 
sols, Allen, M.D.; Zwicker, G.M. Feb 1979. 
In Pacific Northwest laboratory annual report for 1978 to the 
DOE Assistant Secretary for Environment. Part 1. Biomedical sci- 
ences. 
Two-hr exposures of rats to sodium hydroxide and sodium 
carbonate aerosols were conducted in a whole-body exposure cham- 
ber. Histopathologic examination of the respiratory tract, stomach, 
eyes, and skin of the rats showed that acute laryngitis was the only 
lesion with an incidence and severity pattern related to sodium 
aerosol exposure. The dose at which of the animals were 
affected by acute laryngitis (EDso) was calculated to equal approxi- 
mately 500 pg/1. 


37582 (PNL—2850(Pt.1), pp 6.19-6.20) Toxicity of geothermal 
effluents. Renne, R.A.; McDonald, K.E.; Andrew, F.D. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Rats and guinea pigs were exposed for 7 days to hydrogen 
sulfide, ammonia, or a combination of the two gases. Evaluation of 
morphologic effects, clinical pathology data and effect on spermato- 
genesis is in progress. 


37583 (UR—3490-1575) Interaction of ethanol and mercury body 
burden in the mouse. Dunn, J.D. (Rochester Univ., NY (USA)). 
1978. Contract EY-76-C-02-3490. 164p. Dep. NTIS, PC A08/MF 
A0l. 


Thesis. 

The interaction of ethanol with mercury in the body resulting 
in increased exhalation of the metal was studied in the mouse. A 
persistent elimination of the metal in the breath was demonstrated 
after single, sublethal (<1 mgHg/Kg body weight) exposures to 
mercury vapor (Hg®) or mercury II chloride (HgCl). The amount 
of mercury exhaled per unit time was enhanced by oral or parenteral 
administration of ethanol solutions. These modifications were inves- 
tigated in dose-response studies in which the drug was administered 
in doses —. from 0.2g to 5.5g/Kg to mice pretreated with 
mercury. The ECso for blood ethanol with respect to mercury 
exhalation was determined to be approximately 200 ‘dl corre- 
sponding to an output rate of approximately 0.1% of the simulta- 
neous body burden in 30 min several days after mercury. A hypoth- 
esis that mercury expired by these animals was proportional to the 
body burden after mercury administration was addressed in experi- 
ments whereby mice given one of several doses of mercuric chloride 
(0.16 to 500 4g/Kg) were monitored for pulmonary mercury elimi- 
nation for a fifteen day period. The high correlation obtained be- 
tween the amount of mercury exhaled in a standard time period and 
the body burden by group indicated that breath sampling could be 
applied as an indicator of the mercury body burden which may not 
be limited to the mouse. 


37584 Effect of microsomal enzyme induction on benzene bio- 
transformation in rats. Gut, I. Proc. Eur. Soc. Toxicol.; 16: 280- 
283(1975). 

Phenobarbital pretreatment (50 mg/kg/day for 3 days, orally) 
significantly increased the in vitro hepatic microsomal metabolism of 
benzene to phenol without affecting Michaelis constant. In vivo 
benzene biotransformation after the same pretreatment by phenobar- 
bital was markedly less influenced: benzene blood concentrations 
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after oral or subcutaneous benzene were not affected at all and 
excretion of phenol in urine was speeded up only when benzene was 
administered orally. The results indicated lower effect of microsomal 


37585 (DOE-tr—137) Toxic effect of shale tar water. Veldre, 1.; 
Turu, K. Translated from Izv. Akad. Nauk Est. SSR, Khim. Geol; 17: 
No.2 2, 175-181(1968). 10p. Dep. NTIS, PC A02/MF AOI. 

The purpose of this study was to clarify the difference in the 
toxic properties of shale tar water from the compartment kiln, tunnel 
kiln plants, and gas generator stations and to establish in what 
Seas nie eet nee Ue oe ee 
tal animals with pro The per os administration of 
concentrated cathtions of °F tar waters over a period of five 
months caused in the experimental rats a statistically reliable slowing 
of growth, a decrease in formance and an increase in blood 
pressure in comparison with the control group, and also some 
decrease in the content of free sulfhydryl groups in the blood serum. 
With the administration of weak solutions of shale tar waters the 
experimental rats, in comparison with the controls, exhibited an 
increase in weight and performance, that is, a.state of apsecific 
increased resistnace was noted. In the experiments it was not to 
detect a more clearly expressed toxic effect of shale tar water from 
high-tempergture distillation of whale in compartment kilns in com- 
parison wit@® the water forming in low-temperature distillation. 
(ERB) 


MAN 


REFER ALSO TO CITATION(S) 35937, 36623, 37438, 37455, 
37488, 37601 


37586 a 


data. Landau, 
249-251(Mar 1579), 

If a governmental regulatory agency is tojdo its job most 
efficiently, it obviously must concentrate on those whose 
regulation most contributes to the public health. EPA must know 
not only the toxicity of the substance but also the population at risk. 
A toxic substance which may reach only a few persons in the 
community at best should have a much lower priority for control 
than a toxic substance which es can reach a large number of 
persons in a large number of communities. The: pattern of possible 
population exposure is of critical importance im-supplementing the 
toxicity profile for priority of control activity. It seems clear that 
EPA will have to rely inc y on obtaining data from the 1970 
Census of Population for geographic areas to indicate the 
number and ceasastentetien of sons a living within given distances 
from industrial sources of a host of chemical em. 


37587 (UCRL—82387) Safe handling of chemical carcinogens in 
the research laboratory. Johnson, J.S. (California Univ., Livermore 
(USA). Lawrence Livermore =} 26 Feb 1979. Contract W-7405- 
ENG-48. 23p. (CONF-790415—20). Dep. NTIS, PC A02/MF AO1. 
1979) From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
Toxic and corrosive chemicals have been a part of America’s 
development since the beginning. Only in the last 30 yéars, however, 
has any national regulatory attention been given to the safe handling 
of such chemicals in the workplace. The use of toxic and corrosive 
materials in the workplace was formally regulated by the Occupa- 
tional Health and Safety Administration issued temporary emergen- 
cy standards for 14 chemical carcinogens. Now Occupational 
Health and Safety Administration is attempting to promulgate a 
generic carcinogen standard. Lawrence Livermore Laboratory has 
established a chemical carcinogen control program on the basis of 
applicable standards promulgated by the Occuptational Safety and 
ealth Administration and has supplemented the program with 
internal controls for the safe handling of chemical carcinogens in the 
research laboratory. That control program is outlined here. 


37588 Toxicity of some lubricating oil additives. Clark, 
D.G. (Shell Research Ltd., Sittingbourne (UK)). Erdoel Kohle, 
Erdgas, Petrochem. Brennst. -Chem.; 31: No. 12, 584(Dec 1978). 


exposure to toxic substances: use, of 1970 census 
Coniglio, W. J. Air Pollut. Cunelibee: 29: No. 3, 


37589 New information on sulphur dioxide. Loebel, J.; Thiel, 
W.R. Umwelt; No. 4, 302- -303(Sep 1978). (In German). 

The effect of the po sulphur dioxide (SO2) on human 
beings is not regarded as serio by scientists as it was years ago. 
This was stated at the Cdiegian on ‘Oxygen containing sulphur 
compounds’, which was held by the VDI Commission on Pure Air 
from May 30th to June Ist at Augsburg. The VDI Report Nr. 314 on 
this colloquium will probably appear in October. 
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OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


37590 ~~ yg oy of magnetic fields: 
7 = Scientific Lab., NM 


Lie, R (Los Alamos Sci 
(sap) Ms 1979. Cosette -MOSENG 36 162p. Dep. NTIS, PC 
A0s8, ae, 


hy on the biological effects of magnetic fields 
hs ben comp Fesmaled dooms nt water vrying contiices 
a variety of bio systems varying tions. 
Insofar as has been le, citations are complete and the availabil- 
7] each citation has been authenticated. However, some individu- 
rae Se eek ae ee ee renee Ce Se eee of 
the reader to the existence of a title all to by a 
source. Authenticity cannot be assured at this time, but 
efforts to expand and verify continue. Because the objective of the 
compilation was breadth of co the alternative of omitting 
incomplete citations was considered desirable than an indication 
by partial reference that work was in progress somewhere in the 
scientific community. 


37591 (LBL—7452) Proceedings of the biomagnetic effects 
oe Tenforde, T.S. (ed.). (California Univ., Berkeley (USA). 
wrence Berkeley Lab.). 1978. Contract W.1405-ENG-48. 104p. 

(CONF: 780442—). Dep. NTIS, PC A06/MF AO1. 
From Biomagnetic effects workshop; Berkeley, CA, USA (6 

Apr 1978). 

a - oot were whe tg for six of the eight chapters 
other two chapters contain 
Chapter 1) dealing with the rationale for the 
aoe are ter 8) of the major objectives that 


were accomplished at the wor! relative to the current status of 
awareness in the field of biomagnetic effects. (ERB) 


+g (LBL—7452, pp 5-17) Magnetic effects on lower organ- 
From Biomagnetic effects workshop; Berkeley, CA, USA (6 
Apr 1978). 


Brief discussions are presented of five aspects of the phenom- 
enon. Individual topics discussed include: (1) ferromagnetic orienta- 
tion in bacteria; (2) electromagnetic guidance systems in fishes; (3) 
oa of magnetic fields on avian orientation; (4) effects of 60 Hz 

fields on bees and soil arthropods; and (5) tests in 
the plant Tradescantia for mutagenic effects of strong magnetic 
fields. (ERB) 


37593 (LBL—7452, pp 19-26) Magnetic field exposure guide- 
lines. Alpen, E.L. 1978. 

From Biomagnetic effects workshop; Berkeley, CA, USA (6 
Apr 1978). 


Exposure to magnetic fields in the kilogauss range is a factor 
to be contended with in the development of new energy technol- 
ogies. The three most important new technologies which involve 
possible magnetic field hazards are superconducting magnet energy 
storage devices, fusion reactors, and the whole field of accelerator 
operations including bubble chambers. Current occupational expo- 
sure standards and recommendations regarding proposed occupa- 
tional and nonoccupational exposure standards are discussed. (ERB) 


a (LBL—7452, pp 27-36) Magnetic effects on mammals, 
1978. 

From Biomagnetic effects workshop; Berkeley, CA, USA (6 
Apr 1978). 


Brief discussions are presented of four aspects of the phenom- 
enon. Individual topics discussed include: (1) magnetic field interac- 
tions in man and other mammals; (2) effects of magnetic fields on 
behavior in nonhuman primates; (3) magnetic field effects on ro- 
dents; and (4) studies on Gaaanents effects in mice. (ERB) 


37595 (LBL—7452, pp 37-52) Magnetic effects in cellular and 
molecular systems. 1978. 


From Biomagnetic effects workshop; Berkeley, CA, USA (6 
Apr 1978). 


Brief discussions are presented of six aspects of the phenom- 
enon. Individual topics discussed include: (1) mechanisms of magnet- 
ic field interactions with retinal rods; (2) orientation of biological 
membranes and cells in an amr fields; (3) enzyme-substrate reac- 
tions in high magnetic fields; (4) effects on cell function resulting 
from exposure to strong magnetic fields at 4°K; (5) effects of a 
transverse magnetic field on the dose distribution of high energy 
electrons and in the responses of mammalian cells in vitro to x rays; 
and (6) effect of magnetic fields on the drug-induced contractility of 
the ciliate Spirostomum. (ERB) 
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37596 (LBL—7452, pp 53-78) Experiment and theory in long 
range interactions of electromagnetic fields at brain cell surfaces. 
Adey, W.R. 1978. 


From Biomagnetic effects workshop; Berkeley, CA, USA (6 
Apr 1978). 


Following a brief discussion of the neurological make up and 
functioning of the brain, the role of electromagnetic fields, both 
internal and environmental in the neurological activity of brain cells 
is alluded to. The role of the cell membrane surface in the perception 
of electromagnetic fields is discussed in the light of recently pro- 
posed models. The author concludes, on the basis of recent investi- 
gations, that there are apparently special structual organizations in 
the central nervous system of all vertebrates, which may make them 
susceptible in very subtile ways to environmental electric and elec- 
tromagnetic fields. (ERB) 


37597 (LBL—7452, pp 79-90) Theoretical aspects of magnetic 
field interactions with biological systems. 1978. 

From Biomagnetic effects workshop; Berkeley, CA, USA (6 
Apr 1978). 


Brief discussions are presented of five aspects of the phenom- 
enon. Individual topics discussed include: (1) analysis of stationary 
magnetic field effects on ionic diffusion and nerve action potentials; 
(2) mechanisms of biomagnetic effects; (3) magnetic field coupling 
with liquid crystalline structures; (4) superconductive Josephson 
junctions - a possible mechanism for detection of weak magnetic 
fields and of microwaves by living organisms; and (5) theoretical 
remarks on low magnetic field interactions with biological systems. 


(ERB) 


37598 Technical problems concerning noise in the case of subse- 
quently extended power plants. Scharf, H.J. Braunkohle; 30: No. 11, 
$07. 333¢Nov 1978). (In Seam. 

The author first explains the basic principles of sound emis- 
sion, then goes on to discuss the technical noise problems concerning 
the extension of the Wachtberg power plant. He continues by 
describing the noise situation in the power house and in the cooling 
tower. These two buildings were the main sources of noise. After a 
description of the causes of noise in the various types of water 
cooling towers possible measures of soundproofing cooling towers 
are discussed and finally the measures taken to soundproof the 
Wachtberg cooling tower are described 


37599 Occupational noise and hearing conservation. Lawrence, 
M. Noise Control; 8: No. 8, 277-279(Oct 1977). 

This paper lists the danger signals which indicate that a 
hearing conservation program is necessary, and briefly discusses the 
types of hearing protectors which are available. 


37600 Dangers of noise. Part I, Walsh, F. Noise Control; 8: No. 
8, 282-285(Oct 1977). 

This paper explains in simple terms the effects of industrial 
noise. When selecting hearing protectors, it is important not to 
choose protectors which out off too much sound. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 37587 


37601 CIS bibliography. Geneva, Switzerland; International 
Labour Organisation (1978). 61p. 

This bibliography is a compilation of all references to docu- 
ments on occupational safety and health aspects of asbestos. pub- 
lished by the International Occupational Safety and Health Informa- 
tion Center (CIS) service since 1960. The references in each section 
are presented in the reverse chronological order to that of their 
publication by the CIS, i.e., starting with the most recent. The 
documents presented are distributed among the following categories: 
general; health hazards; diagnosis; pathology; epidemiology; re- 
search on asbestosis; determination of airborne asbestos dust; preven- 
tion of asbestosis, and miscellaneous. 


GEOSCIENCES 


GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 36202, 37625 


HEALTH AND SAFETY 3893 


37602 (LBL—8862) Unified numerical model for saturated— 

unsaturated groundwater flow. Narasimhan, T.N. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Feb 1975. Contract W- 
7405- ENG-48. 265p. Dep. NTIS, PC A12/MF AO1. 

Thesis. 

A numerical model for analyzing the transient flow of 
groundwater in fully or partially saturated, multidimensional hetero- 
geneous porous media is developed. The motivation for this effort 
originated with studies of the occurrence of groundwater in the hard 
rock areas of peninsular India; however, the numerical model itself, 
which was developed from the fundamental co ts of fluid flow in 
porous media, is applicable to a wide class of . lems in the fields 
of soil mechanics, hydrogeology, and soil physics. The physical 
principles of groundwater motion in variably arses porous media 
are first considered in detail. Then the available mathematical tools 
of analysis are examined, and an appropriate tool for the present 
study is selected. Next, the age ype model chosen is described. 
In order to check the validity of this my eyes the model is then 
used to solve several typical problems for which solutions have 


already been obtained and published in the literature, and the results 
awe applications of 


are compared for consistency. Finally, 
the model are described. 68 figures, 1 table. 


37603 Lm nA Ny ag of wells penetrat- 
ing the Wanapum Basalt F Pasco Basin area, Washing- 
ton. Volume 1. Wall recorde and driller’s lage for welle in Teweshipe’? 
north through 12 north. Summers, W.K.; Weber, a A. (Summers 
(W.K.) and Associates, Inc., Socorro, NM (USA)). A’ 4 1978. Con- 
tract EY-77-C-06-1030. 293p. Dep. NTIS, PC A13. AOl. 

About 7000 wells have been drilled in the Pasco Basin, of 
which about 4000 are on the Hanford Reservation. Information on 
these wells ranges from depth of the well to a complete driller’s lo 
and casing record. This — presents the data available on 2 
wells that were drilled into its deeper than the Mabton Interbed, 
or its equivalent. Thus, these are the wells which are open in basalt 
flows that are at least 15 million years old. 3 figures, 2 tables. (RWR) 


37604 (RHO-BWI-C—22(Vol. adn ae nag of wells penetrat- 
ing the Wanapum Basalt Formation in the Pasco Basin area, Washing- 
ton, Pate Well records and driller’s logs for wells in townships 13 
north through 16 north, bibliography, distribution. Summers, es 
Weber, P.A. (Summers (W.K.) and Associates, Inc., Socorro, NM 
(USA)). Apr 1978. Contract EY-77-C-06-1030. 285p. Dep. NTIS, PC 
A13/MF AOl1. 

This volume concludes the compilation of well records and 
driller’s logs for wells in the Pasco area, and includes maps 
showing the well locations. (RWR) 


37605 Se eee Secondary minerals, oxidation poten- 
tials, pressure and temperature in the Pasco Basin of Wash- 
ington state. Benson, L.V. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). 15 Nov 1978. Contract EY-77-C-06-1030. 23p. 
Dep. NTIS, PC A02/MF AO1. 

Three subjects are addressed: pressure and temperature vari- 
ations with depth in the Pasco Basin; problems associated with the 
measurement and interpretation of oxidation potentials; and a review 
of the secondary mi phases present at depth in the Pasco Basin. 
It was found that py smectite, and silica are the most 
common secondary { rals in basalts of the Pasco Basin. These 
materials will act as 4 sptve substrates for positively charged nucle- 
ar species when and if radionuclides enter the groundwater flow 
system. Any studies involving retention of radionuclides by sorption 
on geologic material should, therefore, include the minerals clinop- 
tilolite and smectite. Pressure and temperature profiles for the Pasco 
Basin show that the environment surrounding the Umtanum unit is 
characterized by a temperature near 60°C and a lithostatic pressure 
near 0.10 kb. The measurement and interpretation of the oxidation 
eg of Pasco Basin waters may be difficult if not impossible. 6 
igures, 1 table. (RWR) 


37606 (RHO-BWI-C—36) Hydrologic testing in Borehole DC-2. 
(Science Applications, Inc., Santa Fe, NM (USA). Hydro and 
Geoengineering Div.). 11 Sep 1978. Contract EY-77-C-06-1030. 42p. 
Dep. NTIS, PC A03/MF AO1. 

Results of hydraulic conductivity tests made in Borehole DC- 
2 on the Hanford Reservation are reported. The hydraulic conduc- 
tivity of the basalt formations is one of several parameters being 
investigated in relation to disposal of radioactive wastes in this 
geologic and hydrologic environment. Calculations of rock interval 
hydraulic conductivity were made for six zones. (JSR) 


37607 (RHO-BWI-C—41) ay ® of the ground-water geology 
and hydrology of the Pasco Basin, W: . Summers, W.K.; 
Weber, P.A.; Schwab, G.E. (Summers (W.K.) and Associates, Inc., 
Socorro, NM (USA)). Oct 1978. Contract EY-77-C-06-1030. 416p. 
Dep. NTIS, PC A18/MF AO1. 

The Hanford Site lies entirely within the Pasco Basin, which 
lies, in turn, within the Columbia River Plateau of eastern Washing- 
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ton. The Basalt Waste Isolation Program has begun the study of the 
basalt underlying the site to determine the suitability of the basalt as 
a nuclear waste repository. Before a waste repository can become a 
reality the relationship between the ground-water flow system and 
the site must be completely understood. This report provides the 
following: an evaluation of the basic data available for wells and test 
holes drilled in the Pasco Basin; a summary of the geologic and 
hydrologic features of the basin that can be deduced from these data, 
obtained from published sources, or inferred from a comparison of 
the Pasco Basin with other basins within the Columbia Plateau; a 

imi ization of the ground-water flow in the Pasco 

in; a statement of the additional work required to substantiate or 
modify the flow system conceptualized; and a brief appraisal of the 
potential usefulness of remote-sensing imagery in the evaluation of 
ak ang hydrology of the Pasco Basin. 19 figures, 10 tables, 
10 plates. (RWR) 


37608 (RHO-BWI-LD—5) Geology of Gable Mountain-Gable 
Butte Area. Fecht, K.R. (Atomics International Div., Richland, WA 
(USA). Rockwell Hanford Operations). Sep 1978. Contract EY-77- 
C-06-1030. 90p. Dep. NTIS, PC AO5/MF A0O1. 

Gable Mountain and Gable Butte are two ny tp form 
the only extensive outcrops of the Columbia River it Group in 
the central portion of the Basin. The Saddle Mountains Basalt 
and two interbedded sedimentary units of the Ellensburg Formation 
crop out on the ridges. These include, from oldest to youngest, the 
Asotin Member (oldest), Esquatzel Member, Selah Ini 
Pomona Member, Rattlesnake Ridge Interbed, and Elephant Moun- 
tain Member (youngest). A fluvial plain composed of sediments from 
the Ringold and ford (informal) formations surrounds these 
ridges. The structure of Gable Mountain and Gable Butte is domi- 
nated by an east-west-trending major fold and northwest-southeast- 
trending parasitic folds. Two faults associated with the uplift of these 
structures were maj on Gable Mountain. The —— ex- 
pression of the Gable Mountain-Gable Butte area resulted the 
comlex folding and subsequent scouring by post-basalt fluvial sys- 
tems. 


37609 (RHO-SA—58) Stratigraphy, structure, and petrology of 
Columbia River basalt in a portion of the Grande Ronde River—Blue 
Mountains area of Oregon and Washington. Ross, M.E. (Atomics 
International Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Jun 1978. Contract EY-77-C-06-1030. 483p. Dep. NTIS, PC 
A21/MF AO1. 

Lower, middle, and upper Yakima basalts are exposed in the 
canoyons of the Grande Ronde River and its tributaries in northeas- 
tern ~—— and southeastern Washington. The detailed stratigraphy 
of these Miocene to Pliocene basalts has been established in a portion 
of = area using a —— of flow iggy te and 
correlations based on chemical, petrographic, and paleomagnetic 
properties of each flow. The lower Yakima flows have only a 
moderate range of compositions and form a chemical group most 
likely derived from a homogeneous source. All four of the 
lower Yakima magneto-stratigraphic units of Swanson and Wright 
are present, with Nz confined mainly to the central, structurally 
lowest portion of the study area. Each of the middle and upper 
Yakima flows and flow pairs are chemically and oe ically 
distinct from one another. A detailed investigation o ceentent 
variations across each of four middle and w akima dikes shows 
that SiO., TiO2, and Kz decrease inward from chilled margins as 
MgO and perhaps CaO and total iron increase. P20; varies system- 
atically only within the Wenaha dike, in which it decreases inward 
from the chilled dike —. Petrgraphic and mineralogic variations 
across the dikes were studied in detail. The presence of broad folds; 
strike-slip faults showing a second, lesser dip-slip movement; a 
monocline; and normal faults indicates the area was subjected to a 
nearly north—south compression followed by relaxation and ten- 
sional tectonic forces. 


37610 (UCID—18043) Gravity inversion code. Burkhard, N.R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 1 
Feb 1979. Contract W-7405-ENG-48. 24p. Dep. NTIS, PC A02/MF 
AOl. 

The gravity inversion code applies stabilized linear inverse 
theory to determine the ge oe of a subsurface density anomaly 
from Bouguer gravity data. The gravity inversion program consists 
of four source codes: SEARCH, TREND, INVERT, and AVER- 
AGE. TREND and INVERT are used iteratively to converge on a 
solution. SEARCH forms the input gravity data files for Nevada 
Test Site data. AVERAGE performs a covariance analysis on the 
solution. This document describes the necessary input files and the 
proper operation of the code. 2 figures, 2 tables. 


37611 (USGS-OFR—79-235) Inventory of granitic masses in the 
State of Nevada. Spengler, R.W.; Maldonado, F.; Weir, J.E. Jr.; 
Hanna, W.F.; Dixon, G.L. Gomes) (Geological Survey, Denver, 
CO (USA)). 1979. Contract EW-78-A-08-1543. 416p. Dep. NTIS, 
PC A18/MF AO1. 
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This report is a compilation of 200 areas of exposed granitic 
rock within the State of Nevada. Data were compiled to be used in 
assessing itic rock as a potential medium for the subsurface 
storage of radioactive wastes. The compilation was done on a 
county-by-county basis. Factors considered for each area of exposed 
granitic rock are general location, coordinates, land classification, 
areal extent, accessibility, remoteness, geologic setting, hydrologic 
setting, aeromagnetic expression, mining activities, general com- 
ments, and selected references. 


GEOPHYSICS 
REFER ALSO TO CITATION(S) 37468 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 36526 


37612 Seismichnost i seismogeologiya vostochnoi sibiri. (Seismic- 
ity and seismogeology of eastern Siberia). Gorshkov, G.P. Moscow, 
USSR; Izdatel’stvo Nauka (1977). 230p. (In Russian). 

A summary is made of results of studying th seismicity of the 
Pre-Baikal, new data are introduced on the deep structure of the 
Baikal reef zone, a description is given of the basic problems of 
seismic microregionalization under it conditions. Particular 
attention is given to an analysis of the epicentral field of Pre-Baikal 
earthquakes, and to the method of seismogeological research and 
seismic micro-regionalization as well as to the regional features of 
the deep structure. One of the in this book has been an- 
nounced in ERA, while the remaining ten have been abstracted for 
inclusion in the data base. 


37613 (NUREG/CR—0666) Study of the regional tectonics and 
seismicity of eastern Kansas: summary of project activities and results 
to the end of the second year, or September 30, 1979. Wilson, F.W. 
(Kansas Geological Survey, Lawrence (USA)). Jan 1979. 86p. NTIS, 
PC A0S5S/MF AOl1. 

The Kansas Geological Survey, in cooperation with the State 
Geological Surveys of Oklahoma, Nebraska, and Iowa, is making a 
five-year study of the regional tectonics and seismicity of the 
Nemaha Uplift, an area of moderate historical seismicity, and related 
geologic structures in order to better understand the sources and 
mechanisms of the seismic activity in the central mid-continent. The 
studies, which are funded in part by the U.S. Nuclear Regulatory 
Commission, are intended to provide a more rational evaluation of 
earthquake risk as it applies to the design of nuclear facilities. This 
report summarizes the i of all research done in Kansas during 
the first two years of the project, and details the results and prelimi- 
nary conclusions. 28 figures, 2 tables. 


37614 (UCRL—52446) Design and execution of the Rayleigh 
wave experimental program at Yucca Lake, Nevada. Kusubov, A.S. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 22 
_ 1978. Contract W-7405-ENG-48. 62p. Dep. NTIS, PC A04/MF 
AOl. 


Design and field execution of seismic experiments are de- 
haracteris 


scribed that recorded the c’ tics of seismic si; from 
single and multiple explosions conducted at the Nevada Test Site in 
Yucca Flat, Nevada. Most of the data were obtained from small- 
scale underground explosions (total yields ranged from a fraction of 
a pound to 100 lb of explosives) that were designed to permit 
characterization of seismic signals as a function of explosive-source 
ey oye ne Other data were from explosions conducted in the 
area by others: two underground nuclear detonations with yields 
below 40 kt each and several surface — whose yields ranged 
from 700 Ib to 100 tons. The project included a comprehensive study 
of the Yucca lake bed, close-range recording of seismic signals from 
explosions, and excavation of cavities generated by small-scale high- 
explosive charges. 60 figures, 14 tables. 


37615 (UCRL-Trans—11392) Structure of the earth's crust and 
upper mantle plotted from data of seismic studies. Sollogub, V.B.; 
Chekunov, A.V. (eds.). 1977. Translation of Stroenie zemnoi kory i 
verkhnei mantii 4 dannym seismicheskikh issledovanii, Naukova 
Dumka, Kiev, 1977. 601p. Dep. NTIS, PC A99/MF AO1. 

The book presents the reports of the participants of the 
International conference on the di crustal investigations by seis- 
mic methods (Kiev, October 1974). The results of geophysical 
investigations made in Europe and Asia are given. Some aspects of 
wave fields theory in layered and inhomogeneous media as well as 
the questions of technique and interpretation of the seismological 
and DSS data are considered. 


37616 Seismicity of Pre-Baikal: a history of its study and several 
results. Golenetskii, S.I. pp 3-42 of Seismichnost i seismogeologiya 
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vostochnoi sibiri. Gorshkov, G.P. Moscow, USSR; Izdatel’stvo 
Nauka (1977). (In Russian) 

A discussion is made of the history of studies on the seismicity 
of Pre-Baikal, and a composite is given of the basic results presently 
obtained. A detailed analysis is made of the regional epicentral field. 
An examination is made of the characteristics of seismic process 
manifestations. 139 references, 6 figures, 2 tables. 


GEOPHYSICAL SURVEY METHODS 


37617 (UCRL—81307) Definition of subsurface features by geo- 
probing. Lytle, R.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 9 Mar 1979. Contract W-7405-ENG-48. 
8p. (CONF-790516—1). Dep. NTIS, PC A02/MF AO1. 
From Ry ee on special topics in HF propagation; 
Lisbon, Portugal (28 May 1979). 
An overview of recent advances in near-surface geophysical 
robing is given. Work progresses in four areas. One of these areas is 
Rademeua studies, which involves not only mathematical studies 
but also laboratory and controlled in situ experiments. Empirical 
curves can be generated that relate remotely sensed observables to 
the parameters important for construction or other near-surface 
applications. Another area is instrument development. For a sensing 
method to be effective and routinely used, the functioning device 
must be quick, easy, and cheap to use in the field. Examples in this 
report show the recent instrumentation development results. Data 
processing development is another progressing area, particularly for 
the field environment. Another area is data interpretation. Once the 
instrument system is functioning and empirical curves have been 
generated in fundamental studies, the capability exists to interpret 
the data. Data interpretation uses all the known information that 
applies to the site. Advances in systematic ways of routinely analyz- 
ing these data are presented. 7 figures. 


37618 Determination of absorption from reflection seismograms. 
Engelhard, L. (Technische Univ. Braunschweig (Germany, F.R.). 
Inst. fuer Geophysik und Meteorologie). Erdoel-Erdgas Z.; 94: No. 9, 
325-327(Sep 1978). (In German). 

The evaluation of the Q-factor from reflection seismograms 
using the method of spectral division is impossible in most cases 
because of the overwhelming effects of interbed multiples covering 
the effect of absorption. Homomorphic filtering provides a means to 
eliminate the effects of interbed multiples in most cases and to make 
determination of absorption possible. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 35906 


37619 (LA-UR—79-522) Inference of crack statistics from ob- 
servations on an Dienes, J.K. (Los Alamos Scientific 
Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 7p. (CONF- 
790606—5). Dep. NTIS, PC A02/MF AOl1. 

From 20. US symposium on rock mechanics; Austin, TX, 
USA (3 Jun 1979). 

It is difficult to examine the cracks in a three-dimensional 
body; one is usually limited to observations on an outcropping, a cut, 
ora manag obtained by sectioning a sample. This paper considers two 
problems. The direct problem is to find the distribution of line 
segments in a plane section when the three-dimensional distribution 
of cracks is homogeneous, isotropic, and exponential. This distribu- 
tion can be expressed in closed form by means of Hankel functions. 
It is shown that the distribution in a plane section is qualitatively 
different from the three-dimensional distribution in having a peak for 
a finite value of segment length, i.e., there is a most probable (non- 
zero) — length. It is also concluded that the mean segment size 
in the ¢ is 7/2 times the mean crack diameter in three dimen- 
sions. This result is consistent with the well-known observation that 
small cracks have a lower probability of 4 yp by a plane 
than larger cracks. The number density of line segments is nally 
expressed in terms of the Hankel function of order zero. The indirect 
problem is to infer the three-dimensional distribution of cracks from 
the distribution on a section, which could be, for example, an 
outcropping. This problem is solved by deriving an integral equation 
a the three-dimensional distribution of cracks and the distribu- 
tion of line segments in a plane, and showing that it can be solved for 
an arbitrary distribution of segments on the out-cropping. The 
special case of the Hankel distribution leads to the exponential 
yas in three dimensions; thus, thesolution method is verified. 

igures. 


37620 (RHO-BWI-SA—S5) Orthopyroxene fractionation in the 
Grande Ronde Basalt—Columbia River Basalt group. Reidel, S.P.; 
Ross, M.E.; Long, P.E. (Atomics International Div., Richland, WA 


(USA). Rockwell Hanford ions). Dec 1978. Contract EY-77- 
C-06-1030. 12p. (CONF-781 1). Dep. NTIS, PC A02/MF AO1. 
From American Geophysical Union annual fall meeting; San 
Francisco, CA, USA (4 Dec 1978). 
Six orthopyroxenes were microprobed; five 
were from the de Ronde Basalt, and one was from 
flow of the Saddle Mountains Basalt. The orthopyroxenes are pri- 
marily bronzite in composition, but some analyses show that hy- 
persthene is present. The reaction rims of all analyzed orthopyrox- 
ene crystals are pigeonite, while the groundmass pyroxene is both 
augite and pigeonite. imi results from the least-squares linear 
modeling of the Grande Ronde Basalt indicate orthopyroxene is a 
necessary phase for mass balancing between flow iti 
Three models were tried in order to determine if mineral 
Reese cond be wend So eee Soe So 
lows. These models suggest that yroxene plagioclase are 
phases common to the Grande Ronde Basalt. The similarity of 
orthopyroxene and plagi that they are 


yroxenes 
Buford 


lagioclase occurrences 
important intratelluric phases of the Grande Basalt which 
reacted out when the basaltic liquids were erupted at the surface. 


37621 (SAND—78-0547) Sonic velocity as a function of depth in 
alluvium. Bass, R.C. (Sandia Labs., Albuquerque, NM (USA)). Dec 
1978. Contract EY-76-C-04-0789. 18p. (P). 02. 

Sonic velocity in a porous desert alluvial soil was measured in 
situ as a function of depth below the surface. Values obtained — 
from 0.595 kilometers per second at a depth of 152 meters to 0. 
kilometers per second at depths of 366 meters. The observed vari- 
ation of sonic velocity with depth may be explained by a medium in 
which the water content decreased linearly with distance away from 
the water table. 5 figures, 2 tables. 


37622 (SAND—78-1827C) K/sub Ic/ and J-resistance curve 
measurements on Nevada tuff. Weisi , R.; Costin, L.S.; Lutz, T.J. 
(Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C- 
04-0789. 18p. (CONF-790503—1). Dep. NTIS, PC A02/MF AOI. 

From Spring meeting of society for experimental stress analy- 
sis; San Francisco, CA, USA (20 May 1979). 

Linear elastic mechanics and J-integral test methods 
were used to determine the static fracture behavior of a 


. of two it 
sizes were tested in three-point bending. The fracture (K/ 


toughness 
sub Ic/) and the J-resistance (J versus crack growth) curve for each 
results indicate 


specimen were determined. 
agreement between the fracture determined by the two 
methods; however, there is some of the results on 
specimen size. Possible reasons for this specimen size dependence are 
discussed. 4 figures. 


37623 (SAND—78-2227) Experiment plan for 

of the properties of molten rock at atmospheric and elevated pressures: 
Magma Energy Research Project. Modreski, P.J. (Sandia Labs., 
Albu en (USA)). Feb 1979. Contract EY-76-C-04-0789. 
43p. " S, PC A03/MF AOl1. 

Knowledge of the properties of molten rock (magma) is of 
importance to the Magma as Research Project of Sandia Labo- 
ratories. Facilities have been set up at Sandia to study the ee 
a chemistry, and corrosive nature of magma to 1600°C and 

m atmospheric pressure to 4 kbar (400 MPa). Experiments at 
atmospheric pressure are being done in the presence of multicom- 
ponent gas mixtures to control the chemical activities of oxygen and 
sulfur. The high-pressure apparatus includes cold-seal small-volume 
pressure vessels (to 1100°C and 1 kbar) and a yy cm? sample 
volume), internally heated pressure vessel (to 1 C and 4 kbar). 
The large vessel contains a number of penetrations for electrical 
leads and pressure lines, and is linked to a computer for data 

uisition and control of experiments. Water and other dissolved 
volatiles (CO2, CO, SOs, Sz, HeS, HCl, HF) have signi t effects 
on all the properties of magma, and these effects be studied in 
the high-pressure apparatus. Phase equilibria, viscosity, electrical 
conductivity, and materials compatibility will be the first properties 
to be examined under pressure. This report includes a review of the 
nature and chemical basis for the effects of dissolved volatiles on 
these properties of magma. 70 references, 10 figures. 


37624 (SAND—79-0377C) Borehole-inclusion stressmeter mea- 
surements in bedded salt. Cook, C.W.; Ames, E.S. (Sandia Labs., 
Albuquerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 9p. 
(CONF- 6). Dep. NTIS, PC A02/MF AOl1. 

From 20. US symposium on rock mechanics; Austin, TX, 
USA (3 Jun 1979). 

Sandia purchased borehole-inclusion stressmeters from a com- 
mercial supplier to measure in situ stress changes in bedded salt. 
However, the supplied stressmeters were difficult to set in place and 
gave erratic results in bedded salt. These problems were overcome 
with a new extended platen design. Also a straingaged transducer 
was designed which can be read with a conventional data logger. 
Due to the nonlinear behavior of bedded salt under uniaxial loading, 


that there is good 
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(USGS—1543-2) of the UE17e drill hole, Area 
Nevada Test Site. H D.L. 


lodson, Hoover, ———_ 
San Denver, CO (USA)). Mar 1978. Contract EW-78-A-08-154 


8p Ee UE S, PC A03, A0l. 

UEI7e drill hole, located located at the northwest corner of 
Ss wa cone Son Se 2 2S to a total depth of 
914.4 m (3, ‘f) in unit J ) of Eleana (Devonian 
and to obtain 


hysical- anal UE17e penetrated 73.5 m (241 ft) f‘the 
P “property ses. m oO 
eee ee 
Less than 0.4 percent quartzite is present in the argillite subunit. 
Dips range from 12° to 18° Twenty-three faults were ov 
Se eee Gr op grit Nee. Saat Se an ee oon © 
few meters of core and probably have ts of a few 
meters. The majority of fractures are to bedding planes. 
Fracture uency ranges from 3.4 to 9.4 fractures per meter in the 
of the cored interval and 1.4 to 5.9 fractures per meter in 
the lower part of the cored interval. The core index indicates that 
the lower part of the hole is more competent than the upper part. 
Lower competency in the ie eet Praca ech 


and thermal pong! aay od 

ae major 

samples. 17 figures, 10 tab 

37626 Ce ae Petrofabric analysis of the 
deformational behavior of 


a on ae Jefferson Island, LA rock 
— Ry Em RSI-0063. Carter, N.L. 


City, SD (USA)). 15 Dec 1977. Contract W-7405- 
ENG 26 6. 2p. Dep. NTIS, USA). 03/MF AO1. 
rt summarizes the results obtained from a series of 


i creep 
tly, specimens which exhibited representative macroscopic de- 
ormational c were selected for these fabric studies. 


mechanisms. ieee OO SERED GF ie SURE ayy SompEeD Oo 
the mechanical data. 


37627 Thelen a Asian conference on soil engineering. 
(CONF- 0782) Asian Institute of Technology (1977). — 
770782—). The Publisher, P. O. Box 2754, Bangkok, 


wei From 5. Southeast Asian 


vement. Two of 
for entry to the EDB data base. (JSR) 


REFER ALSO TO CITATION(S) 36219 
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ASTROPHYSICS AND COSMOLOGY 


37628 Burnham's celestial handbook. An observer's guide to the 
universe beyond the solar system. Volume 3. Pavo through Vulpecula. 
190. 383 - Jr. New York, NY; Dover Publications, Inc. (1978). 


This volume of the Celestial 


37629 CAST onan of 
background radiation on a ane S 
Californi U Beticley USA). See > a 
ornia Univ., pace 
Contract W-7405-ENG-48. 117p. Dep. 
aes = > tans & i 
backgro ergo ihe dabeinee 3 
vane wens eens OE SS -antenna microwave radiometer 


radiation; the anisotropy is well fit by a cosine distribution of 
amplitude 3.61 +- 0.54 Kelvin (m°K), one part in 
of 3°K, implying a velocity of 361 +- 54 km/sec toward the 
direction 11.23 +- 0.46 hours right ascension, and 19.0 +- 7.5° 
. A simultaneous fit to a combined hypothesis of dipole 
(cos @) and quadrupole (cos? @) angular distributions places a 1 m°K 
limit on the amplitude of most components of quadruple anisotropy 
with 90% confidence. Additional analysis places a 0.5 m °K limit on 
uncorrelated fluctuations (sky-roughness) in the 3°K bac! ap tes 
an scale of the antenna beam width, about 7 
descri equipment elopment 
Sights and the dake soqushiion’n cloves eiditions! tdkas The 
astrophysical results are then presented ieee he ceed excigals 
of the reduced data. 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


37630 Evolution of cluster x-ray sources. Perrenod, S.C. Cam- 
bridge, MA; Harvard Univ. (1977. 191p. University Microfilms 
Gul ‘No. 78-03,432. 

Thesis (Ph. D.). 

The evolutionary behavior over cosmological timescales of 
Gp come of = Ganpdapiabens digtar gaviesionss preci Rew 

case of a t cluster gravita poten 
infall of primordial matter and ejection of metal-enriched galactic 
material are considered. The cluster x-ray properties as a function of 
redshift are predicted, and the results compared to observations of 
low redshift clusters. The effects of evolution ae strong; for example, 
cluster x-ray luminosities increase by about a factor of 10 from the 
2 ee 1 until the present. It is shown that the 
— of evolution dominate in any cosmological test with x-ray 

clusters. 


SOLAR PHENOMENA 


37631 (LA-UR—78-303 poy he wind stream evolution. ne 
J.T. (Los Alamos Scientific NM (USA)). 1978. bee oy 
7405-ENG-36. 12p. (CONF-780890—4). Dep. NTIS, PC A02/MF 


AOl. 

From 4. international conference on solar wind; Burghausen, 
F.R. Germany (28 Aug 1978). 

Portions of document are illegible. 

Highlights of the recent progress in unders the 
lem of high speed stream evolution with increasing tric 
distance are reviewed. this understanding are the measure- 
ments made inthe lane volar system by toy Seiiies ond the outer Seles 
system by Pioneers 10 and 11 coupled with observations at 1 
AU these measurements allow a testing of current theoretical models 
of stream evolution. 21 references. 


37632 (LA-UR—78-3043) Electron characteristics in the high 
solar wind. Feldman, W.C. (Los Alamos Scientific Lab., NM 
SA)). 1978. Contract W-7405-ENG-36. 10p. (CONF-780890—2). 

. NTIS MFAOI1. 

From 4. international 
F.R. Germany (28 Aug 1978). 

Portions of document are illegible. 

Experimental work done since 1976 on the physics of elec- 
trons in the high speed solar wind is reviewed. The main new results 
are most electron are uniform in the high speed solar 
wind indicating that it is a well defined, structure-free state of the 
coronal expansion. The higher energy unbound part of electron 


conference on solar wind; Burghausen, 
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velocity distributions (the halo) is consistent with nearly collisionless 
ropagation to 1AU some heliocentric distance in the range 
Comeen about 10 and 30 solar radii. The low energy bound electron 
(core) component —— to be strongly coupled to the protons as 
well as to one another through Coulomb and wave electron colli- 
sions. The first measured radial profile of the core-electron tempera- 
ap ss De Sak Seek See ee © St ee oo 
two separate power laws applicable in the distance ranges between 
0.47 and 0.62 AU and between 0.62 and 1.0 AU res ively. The 
best estimate for the power law indices in the inner and outer regions 
are a; = -1.14 +-0.24 and a = +0.28 +-0.13, respectively. A 
relations of the form Q = yN/sub c/kT/sub c/U/(1 + By/sub 
i 11 ycp) with = 10.7 and 8 = 4.2 may be useful in closing the 
Viasov moment equations describing general solar wind flows in 
lanetary space. The quantity Q is the total heat flux, N/sub c/ 
oa /sub c/ are the core-electron density and temperature respec- 
tively, k is Boltzmann’s constant, U is the proton bulk speed in the 
solar corotating reference frame, /sub to’/ is the bounce period of a 
typical core electron and /+ sub tcp/ is the average core electron- 
proton Coulomb deflection time. 16 refs. 


37633 er tae Pept Solar wind acceleration in coronal 
holes. Kopp, (Los Alamos Scientific Lab., NM (USA)). 1978. 
Contract 40S ENG- 36. 10p. (CONF- 780890—3). Dep. NTIS, 
PC A02/MF AOl. 
From 4. international conference on solar wind; Burghausen, 
F.R. Germany (28 Aug 1978). 
Past attempts to explain the large solar wind velocities in high 
streams by theoretical models of the expansion have invoked 
either extended nonthermal heating of the corona, heat flux inhibi- 
tion, or direct addition of momentum to the expanding coronal 
poe. Several workers have shown that inhibiting the heat flux at 
iow coronal densities is probably not adequate to explain quantita- 
2 the observed plasma velocities in high speed streams. It 
tressed that, in order to account for both these large plasma 
mer po the low densities found in coronal holes ral which 
most hi streams are believed to emanate), extended heating 
by itse! wil not suffice. One needs a nonthermal mechanism to 
provide the bulk acceleration of the high wind plasma close to the 
sun, and the most likely candidate at present is direct addition of the 
momentum carried by outward-propagating waves to the expanding 
— Some form of momentum addition appears to be absolutely 
if one hopes to build quantitatively self-consistent models 
of coronal holes and high speed solar wind streams. 


37634 (LA-UR—3044) Solar wind heavy ions from energetic 
coronal events. Bame, S.J. (Los Alamos Scientific Lab., NM (USA)). 
1978. Contract W-7405-ENG-36. 10p. (CONF-780890—1). Dep. 
NTIS, PC A02/MF AOl1. 

From 4. international conference on solar wind; Burghausen, 
F.R. Germany (28 Aug 1978). 

Ions heavier than those of He can be resolved in the solar 
wind with electrostatic E/q analyzers when the local thermal tem- 
peratures are low. Ordinarily this condition prevails in the low speed 
solar wind found between hi; — streams, i.e. the interstream, 
IS, solar wind. Various ions of O, Si and Fe are resolved in IS heavy 
ion spectra. Relative ion peak intensities indicate that the O ioniza- 
tion state is established in the IS coronal source regions at ~ 2.1 x 

10°K while the state of Fe is frozen in at ~ 1.5 x 10°K farther out. 
Occasionally, anomalous spectra are observed in which the usually 
third most prominent ion peak, get is depressed as are the Fe 
ranging from Fe’* to Fe™. rominent peak in the usual Si* 
ition of IS spectra is scif-consietently shown to be Fe’. These 
atures demonstrate that the ionization states were frozen in at 
higher than usual coronal temperatures. The source regions of these 
hot heavy ion spectra are identified as energetic coronal events 
including flares and nonflare coronal mass ejections. 24 references. 


ATMOSPHERIC PHYSICS 


MAGNETOSPHERIC PHENOMENA 


37635 (LA-UR—78-3049) Evolution « of substorm and quiet-time 
electron anisotropies (30 = E/sub e/ = 300 keV). Higbie, P.R.; 
Baker, D.N.; Belian, R.D.; Hones, E.W. Jr. (Los Alamos Scientific 
Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 10p. (CONF- 
790413—1). Dep. NTIS, PC A02/MF AO1. 

From International solar-terrestrial predictions workshop; 
Boulder, CO, USA (23 Apr 1979). 

Work using the Charged Particle Analyzer (CPA) instru- 
ments aboard spacecraft 1976-059A and 1977-007A in synchronous 
orbit has shown that ~ 30 keV electron anisotropies may act as a 
sensitive indicator of the buildup of stresses in the outer magnetos- 
phere. The development of such stresses is evidenced in the premid- 
night sector by the formation of field-aligned (cigar) anisotropies in 
the 30 keV electrons one to two hours prior to the onset of the 
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expansion phase of the substorm. Using the lete three-dimen- 
sional pitch angle measurement capability of the CPA, it is shown in 
a movie format the detailed development of electron anisotropies 
during the course of substorm growth, expansion, and recovery 
phases. In contrast, detailed examples of quiet-time behavior of 
electron anisotropies at several energy levels between 30 and 300 
keV are also shown. Such periods with no substorm activity show 
that 30 keV electrons remain ~ isotropic (outside the loss cone) 
throughout the nighttime sector, even though the higher energy (> 
100 keV) electrons show the development of cigar anisotropies 
associated with normal drift-shell splitting. These results oo 
the substorm predictive capabilities of the low energy 
anisotropies and illustrate how the data might be used in a real-time 
monitoring mode. 19 references. 


37636 (LA-UR—78-3050) Prediction of high-energy (> 0.3 
RD. substorm-related magnetospheric Baker, D.N.; Belian, 
Oia P.R.; Hones, E.W. Jr. (Los Alamos Scientific Lab., 
(USA)). 1979. Contract W-7405-ENG-36. 12p. (CONF- 
7904152) Dep . NTIS, PC A02/MF AO1. 
From oo tional solar-terrestria! predictions workshop; 
Boulder, CO, USA (23 Apr 1979). 
Measurements both at 6.6 R/sub E/ and in the plasma sheet 
(= 18 R/sub E/ show that high energy substorm-accelerated 
particles occur preferentially when the solar wind speed (V/sub sw/ 
) is high. Vi y no > 0.3 MeV protons, for example, are observed 
in association with substorms that occur when V/sub sw/ is Pate na 
km/sec. On the other hand, the probability pp ap hes 
protons is very large, both at 
sheet, when V/sub sw/ is > km/sec. These results suggest ap 
realtime monitoring of interplanetary conditions could allow simple, 
effective prediction of high energy magnetospheric particle distur- 
bances. 7 references. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


37637 CS ee Fourth cen sa confer- 
ence on atomic Abstracts of contributed papers. Kowalski, J.; 
Weber, H.G. (eds.). (Heidelber, = dey (Germany, F.R.)). 1974. 715p. 


Dep. NTIS (US Sales Only), PC A99/MF AOl1. 

From 4. international conference on atomic physics; Heidel- 
berg, F.R. Germany (22 Jul 1974). 

Abstracts of papers presented at the conference. Items pre- 
sented at the conference have been included separately in the data 
base. (GHT) 


37638 (UCRL—13969) High temperature 
physics studies. Final report. (Mathematical Sciences 
Inc., Bellevue, WA (USA)). 15 Dec 1978. Contract W-7405-ENG- 
48. 22p. Dep. NTIS, PC A02/MF AOI. 

The results of a program designed to develop a laser heated 
plasma sample for atomic physics studies in the 30 to 100 eV 
of electron temperature and the 3 x 10'7 to 10'* cm™® range in 
electron density are presented. The approach used was discussed in 
detail in Mathematical Sciences Northwest, Inc., (MSNW) Proposal 
1660, that is, the laser breakdown mode of heating in a slow 
solenoid. An extensive rework of the plasma sample facility was 
done in order to use this mode of heating. wy se pen a = 
solenoid magnet was constructed to allow higher 
the plasma chamber was modified to allow the use oF pull filing 
orifices and small bore tube liners. The vacuum system focussing 
optics were changed to allow the use of an on-axis ————_ 
system capable of focussing the laser radiation to a nearly di i 
limited spot as is necessary when heating through a small aperture. 
The 10 liter CO, laser optics were charged to an unstable oscillator 
configuration and additional windows were provided into the optical 
cavity for alignment purposes. 


37639 Polyatom SCF-IVO and EOM pack- 
age programms adaptation for the PDP-10 computer. Barrera, G.; 

Vaue D.M.; de Souza, M.; Padial, N.T,; Csanak, G. (Universidade 
Estadual de Campinas (Brazil)); t, D. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Cienc. Cult. Paulo) Supl.; 29: No. 7, 
284(Jul 1977). (In Portuguese). 

From 29. Annual Meeting of the Brazilian Society for the 
Advancement of Science; Brasilia, Brazil (7 - 13 Jul 1977). 
37640 Atomic physics. Volume 4, zu Putlitz, G.; Weber, E.W.; 


Winnacker, A. (eds.). New York, NY; Plenum Press (1975). 787p. 
a Plenum Press, 227 West 17th Street, New Y: 


From 4. international conference on atomic physics; Heidel- 
berg, F.R. Germany (22 Jul 1974). 
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BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 37215 


37641 CONF-781051—4) ee Set cots tae oe 
the ‘University-type inverted sputter ion source. Billquist, 
P.J. (Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38 8p. 8p. Dep. NTIS, PC A02/MF AOI. 

From Symposium of northeastern accelerator personnel; Oak 
Ridge, TN, USA 23 Oct 1978). 

of the sputter target and plots of beam current as a 

function o! Sip Cas Cees as eae OOS See eee ae 

am pay Gy 44 fe ee 

cone) size usable to obtain reasonable negative ion beams. (. 


37642 (COO—0007-27) Technical progress report, October 
1977—September 1978. (Wisconsin Univ., Madison (USA). 
of Physics). 1978. Contract EY-76-C-02-0007. 49p. Dep. NTIS, 
A03/MF AO1. 

Topics covered include: direct production of polarized D~ (or 
H_ ) ions; the maximum fraction of fast H® phe D®) atoms produced 
when H” oe Lo Rae ae alae ap See gets; cross sections 
for charge changing reactions when fast H® atoms and H™ ions are 
tae eee ee 
alkali vapor target. (GHT) 


37643 Survey of problems in beam-foil spectroscopy of iron and 
copper at energies from 16 to 110 MeV. Bashkin, S.; Leavitt, J.A. 
(Arizona Univ., Tucson (USA)); Pisano, D.J.; Jones, K.W. (Brook- 


(Rutgers—-the State Univ., New Brunswick, NJ (USA). Nucl. In- 
strum. Methods; 154: No. 1, 169-174(1 Aug 1978). 

Beam-foil spectra of iron and copper beams with energies 
between 16 and 110 MeV have been surveyed in the wavel 
region from 20 to 350 nm. Transitions between Rydberg, as w 
See See, a: Sees The results show that | weihlon 

oil spectroscopy on medium weight elements is ult at 
high beam energies with heavy ion beam currents available 
from present accelerators and present photon analysis systems. 
37644 Cesium injection system for negative 
Kobayashi, M.; Prelec, K.; Slu T.J. (to 
Patent 4,093,858. 6 Jun 1978. Filed date 6 Jun 19 

PAT-APPL-804, 189. 

A design for admitting cesium vapor into a hollow oon ge 
eS i te be eee > < 
increasing the negative h gen ion output current is descri 
mA ny currents for expels hydrogen ions are reported. (GHT) 


ion duoplasmatrons. 
. of Energy). US 
8p. 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 37190 


De tig ey gg in the electronic structure of 
Univ., Urbana agg t. of Phys- 
Y-76-C-02- 1198. 215p. Dep. NTIS, PC A10/ 


"Thesis. 
KLL Auger transition rates for helium are computed using 
simple atomic orbital wavefunctions which take into account the 
Scare evceage Gemene -cheenen caption of tad anh fel 
states. The results are consistent with transition rates computed by 
other authors using a variety of many-electron techniques. It is 
suggested that wav determined in the manner described 
pay a useful representation of the autoionizing state within the 
Bohr radius. A method for extracting atomic Fp pea 
from photoelectron angular distributions is descri and applied 
photoionization of the outermost p shells of Ar, Kr, and Xe and to 
the 4d yr of Xe. The pseudopotentials obtained reproduce the 
data, and also predict accurate cross sections and phase shifts for 
photoelectron energies up to 100 eV. It is suggested that the pseudo- 
potentials aptly mimic the effects of intrashell electron—electron 
correlations in the photoionization process. The extended Hueckel 
theory _ to the nitrogen trap in GaAs and GaP. Perfect 
crystal structures are computed and are shown to be in 
reasonable it with those computed with em ese pseudo- 
potentials. Nitrogen impurity levels in GaAs and GaP are computed 
an extended Hueckel cluster model. In each case the model 
two states within the band gap, in contrast to experiment 


ERA VOL. 4, NO. 13 


which detects one impurity state in GaP and none in GaAs. It is 
suggested that the choice of cluster used unrealistically concentrates 
states near the conduction band edge on the central atom. 


37646 (COO—2887-102) Theoretical studies of highly ionized 
ee Pg Se Se er ane ee Dal- 
; Victor, G.A. (Harvard Coll. Observatory, a 
quay) Nov 1978. Contract EY-76-S-02-2887. 12p. Dep. 
PC A02/MF AOl. 

The relativistic random phase approximation was used to 
study discrete outer and inner transitions of the neon isoelec- 
tronic sequence, and to calculate photoionization cross sections of 
elements of the magnesium and zinc isoelectronic sequences. Model 
potentials were constructed for the copper and zinc isoelectronic 
sequences. Molecular processes were investigated, and the possibility 
of an enhanced radiative recombination rate for molecular ions was 
demonstrated. Detailed calculations of molecular resonance states 
were completed for Hz and the experimental data on ion velocity 
distributions produced in the photionization of Hz were interpreted. 
Charge transfer processes —e multiply-charged ions at ther- 
mal energies were examined, and a preliminary selection made of 
those systems for which charge transfer is probably rapid. The 
mechanisms for the radiative destruction of the lithium excimer were 
explored; it ap that destruction results preferentially by an 
accidental predissociation. In order to interpret recent experiments 
on multiphoton absorption by molecular sodium and the photoioni- 
zation of Nag*, calculations were carried out of the oscillator 
strengths of transitions in Naz. A list of publications is included. 


37647 excited electrons. Fano, U.; Lin, C.D. 
(Univ. of Chica TL). L) pp 47-70 of Atomic physics. Volume 4. zu 
Putlitz, G Winnacker, A. (eds.). New York, NY; 
Plenum Press (1975). 

From 4. international conference on atomic physics; Heidel- 
berg, F.R. Germany (22 Jul 1974). 

The trend toward a descriptive treatment of electron correla- 
tions is developed by summarizing the results on doubly excited He 
and H™ obtained. The background problems of excitation dynamics 
are outlined, and these broader problems are discussed. Topics 
covered include: the problem of excitation; mapping in configuration 
space; channel ex ion; description of channels; and mec 
of excitation. (G 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 37642, 37645, 37646, 37715, 37955 


37648 (ANL—77-21, pp fee hy Semiclassical perturbation 
: momentum transfer in electron-polar molecule colli- 
sion processes. Smith, F.T.; Mukher: —_ D.; Hickman, A.P. (Stanford 
Research Inst., Menlo Park, CA). 1977 
From Conference on high temperature sciences related to 
Nhe coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


Results of a number of calculations with the oe 
semi-classical perturbation scattering theory are discussed. 
theory provides an extremely rapid means of on my scattering 
cross sections compared to such formally exact methods as quantum 
mechanical close coupling, and in most cases yields results of much 
higher quantitative accuracy than the Born approximation. The 
theory combines the semiclassical S-matrix theory of Miller with 
classical perturbation dynamics. The basic physical assumptions are 
the most trajectories are characterized by a small scattering angle, 
and that the interaction potential can be described by a simple 
analytic form such as a dipole. For the case of polar molecules, these 
assumptions hold well because of the very long-range nature of the 
dipole interaction. A significant of the scattering seems to be 
due to “distant” collisions in which the incident electron does not 
penetrate the charge distribution of the target molecule, but only 
experiences the dipole field. 


37649 (COO—2386-17) Interaction of radiation with matter. 
(New York Univ., NY (USA). t. of Physics). May 1978. Con- 
tract EY-76-S-02-2386. 318p. Dep. NTIS, PC A14/MF AO1. 

During 1978, these conclusions were reached and are report- 
ed: Innershell Coulomb ionization cross sections show significant 
relativistic effects even for the lighter atoms, because ionization 
occurs near the nucleus in our range of low particle energies. 
Atomic excitation and ionization in deep atom—atom collisions can 
be described in terms of a model with random walk in energy space 
to the continuum. This model may be best suited for the analysis of 
heavy ion—atom encounters. Energy straggling of charged particles 
in matter are affected by inhomogeneities in and surface conditions 
of the medium. Using molecular ions as incident projectiles it is 
concluded that moving protons do not have bound states in solids. 
Projectiles in close proximity to each other exhibit larger energy 
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losses than isolated projectiles indicating interactions of the electron 
density fluctuations established behind moving projectiles in solids. 
Heterogeneous oxidation of SO: by holes has been found at an 
organic (PAH) aqueous interface. The process has a reasonably high 
quantum efficiency (~ >0.1) for anthracene. Various experiments 
are being carried out to determine whether SOs/sup =/ or HSOs- is 
involved. Photoemission from PAH organic aerosols has been inves- 
tigated. The rate of emission from tetracene is found to go as the 
maximum electron kinetic energy cubed. It is found that the particle 
may be used as an electron spectrometer for d ining the elec- 
tron kinetic energy distribution. A new way of characterizing small 
aerosols by mass has been found. The method utilizes the detection 
of a single electron imbalance in a Millikan chamber. Aerosol masses 
as small as 1 pgm can be measured to better than 1%. The potent 
carcinogen benzo (a) pyrene (BP) when metabolized in vivo is found 
to have a physical structure in which the BP7,8-dihydrodial 9,10- 
oxide adduct (BPDE) is bound on the outside of the helix. Both 
structural models and physical measurements support this conclu- 
sion. 


37650 (COO—2555-T1) Inelastic molecular collisions: applica- 
tions of theoretical methods to problems in relaxation phenomena, 
laser operation, and combustion kinetics. Progress report, February 
1—November 1, 1978. Conn, R.W. (Wisconsin Univ., Madison 
(USA). Dept. of Nuclear Engineering). 1978. Contract EY-76-S-02- 
2555. 36p. Dep. NTIS, PC A03/MF AO1. 

Practical theoretical methods are developed and implemented 
for handling molecular collision problems and subsequently a study 
was made of the important processes which influence collision rates 
and a computation made of rate information suitable for gas laser and 
combustion kinetics modeling studies. The study focuses on CO and 
HF molecules, which are of practical interest as molecular lasers and 
of theoretical interest for discerning the role of rotation processes in 
vibrational relaxation. 26 references. (JFP) 


37651 (COO—2718-6) Observation of luminescent spectra in low 
energy ion—neutral collisions. report, June 1, 1978—May 
31, 1979. Leventhal, J.J. (Missouri Univ., St. Louis (USA)). Feb 
1979. Contract EY-76-S-02-2718. 22p. Dep. NTIS, PC A02/MF 
AOl. 

Recent experiments on energy transfer processes in atomic 
and molecular interactions are described. Of particular interest are 


the results of studies involving energetically excited atoms. Using 
laser excitation, collisions between excited sodium atoms were found 
to form both ionic and highly excited neutral products, neither of 
which is energetically possible unless both reactant atoms are ex- 
cited. It is shown that energy from the laser beam is stored in sodium 
atoms and returned to the system in subsequent collisions between 
excited species. 15 references. 


37652 (SAND—78-1503) Electron excitation of alkali atoms. 
Ormonde, S. (Quantum Systems, Inc., Albuquerque, NM (USA)). 
Feb 1979. Contract EY-76-C-04-0789. 57p. Dep. S, PC A04/MF 
AOl. 

The development and testing of a synthesized close-coupling 
effective model potential ten-channel electron-atom scattering code 
and some preliminary calculations of resonances in cross sections for 
the excitation of excited states of potassium by low energy electrons 
are described. The main results obtained are: identification of 'S and 
1D structures in excitation cross sections below the 57S threshold of 
neutral potassium; indications of additional structures - 'P and 'D 
between the 5°S and 5*D thresholds; and a suggested explanation of 
anomalously high interstate-electron impact excitation cross sections 
inferred from experiments on potassium-seeded plasmas. The effec- 
tive potential model imbedded in the code can be used to simulate 
any atomic system that can be approximated by a single bound 
electron outside an ionic core. All that is needed is a set of effective 
potential parameters—experimental or theoretical. With minor modi- 
fications the code could be adapted to calculations of electron 
scattering by two-electron systems. 


ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 37649 


37653 Gaussian basis sets for molecular calculations. Dunning, 
T.H. Jr.; Hay, P.J. (Los Alamos Scientific Lab., NM). pp 1-27 of 
Methods of electronic structure theory. Schaefer, HF. on (ed.). 
New York, NY; Plenum Publishing Corp. (1977). 

The electronic structure of molecules is discussed and the 
techniques of electronic structure calculations presented. Without 
exception the molecular electronic wave functions are expanded in 
some convenient, but physically motivated set of one-electron func- 
tions. Since the computational effort strongly depends on the 
number of expansion functions, the set of functions must be limited 
as far as possible without adversely affecting the accuracy of the 
wave functions. The choice of such functions is discussed for molec- 
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ular calculations. Some particular molecules including hydrogen are 
considered. 28 references. (JFP) 


Molecular dynamics techniques for hard-core systems. 
penbeck, J.J.; Wood, W.W. (Los Alamos Scientific Lab., NM) > 
40 of Statistical mechanics, Part B. Berne, B.J. (ed.). New York, 
Plenum Press (1977). 

The molecular dynamics method is considered for systems of 
hard-core particles. The objective is to present a didactic exposition 
of the theoretical foundations and methodology of molecular dynam- 
ics rather than a review of the various results that were obtained by 
these techniques. The four a types of applications of molecu- 
lar dynamics are treated. —— to and evaluation of equilib- 
rium thermodynamic functions ugh a discussion of the dynami- 
cal equation of state, the evaluation of equilibrium time correlation 
functions, and the nonequilibrium molecular dynamics and in partic- 
ular with a calculation for self-diffusion are covered. Accuracy of 
the dynamical trajectory, and some detailed programming tech- 
niques are discussed. 34 references. (JFP) 


FLUID PHYSICS 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 37429, 37432, 37697 


(LA—7427) APACHE: a generalized-mesh Eulerian 
puter code for m chemically reactive fluid flow. Ram. 
shaw, J.D.; Dukowicz, J.K. (Los Alamos Scientific Lab., NM 
(USA)). Jan 1979. Contract W-7405-ENG-36. 207p. Dep. NTIS, PC 
A10/MF AO1. 

The APACHE computer code has been developed to solve 
the equations of transient multicomponent chemically reactive fluid 
dynamics. APACHE is a time-marching finite-difference code that 
can be run in a purely explicit mode or a partially implicit (ICE) 
mode. The ee are written in two-dimensional 
variable-depth form. description includes planar and cylindrical 
geometries as special cases. Spatial differences are written in conser- 
vative form wherever possible, using a generalized two-dimensional 
Eulerian mesh that allows convenient representation of curved 
boundaries and provides variable zoning. A new difference approxi- 
mation to the convective terms, the tensor viscosity method, is used 
to achieve numerical stability without excessive numerical damping. 
bere: ment diffusion is calculated by a self-consistent effective 

inary diffusion algorithm. APACHE contains a spatial marching 
pe that greatly reduces computer time for steady-state superson- 
ic flow calculations. For CW chemical laser applications, radiation 
intensities and laser power are calculated. The radiation intensities 
are fully coupled to the fluid, so that threshold, cutoff, and J-shifting 
occur automatically. Complete descriptions of the APACHE meth- 
odology, the code structure, and the procedure for setting up 
problems are provided. A FORTRAN listing of the code is given in 
an appendix. 


37656 (LA—7578) Multiphase interpenetration of shocked mate- 
rials, Cook, T.L.; Demuth, R.B.; Harlow, F.H. (Los Alamos Scien- 
tific Lab., NM (USA)). Feb 1979. Contract W-7405-ENG-36. 42p. 
Dep. NTIS, S, PC A03/MF AO1. 

The ’ Particle-in-Cell method for the numerical solution of 
problems in fluid dy >s was extended to the study of shock and 
rarefaction flows in a multiphase mixture. To test the numerical 
procedure, the propagation of sound signals through a mixture in 
which the theoretical speed is appreciably less than that of either 
material separately was examined, with results that validate the 
calculational technique. The stability of an interface between a gas 
and a fragmented metal impacted by shock or rarefaction was also 
studied. The resulting calculations give an accurate differentiation 
between the stable case, for which the interface should stay sharp, 
and the unstable case, for which there should be interpenetration. 
Information on both the details of interpenetration and its effects on 
the overall dynamics is presented. 17 figures, 12 tables. 





PROPERTIES AND STRUCTURE OF FLUIDS 


37657 (LA—7591-MS) Some aspects of equations of state. 
Frisch, H.L. (Los Alamos Scientific Lab., NM (USA)). Feb 1979. 
Contract W-7405-ENG-36. 15p. Dep. NTIS, PC A02/MF AOl. 

Some elementary properties of the equation of state of mole- 
cules repulsing each other as point centers of force are develo 
briefly. An inequality for the Lennard—Jones gas is presented. 
scaled particle theory equation of state of hard spheres is also 
reviewed briefly. Means of possibly applying these concepts to 
ong thermodynamic data on model detonating gases are sug- 
gested. 
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MAGNETOHYDRODYNAMICS 
i par gh of liquid inertia on bubble ac in the Sad 


eer. Lykoudis, P S. (Purdue 
Lafayette, IN). IN) WCE Symp. Ser; 73 : No. 164, 142-147(1977). 
(co 608 16—). 

From National heat transfer conference; St. Louis, MO, USA 
OA ll man | wth in the f 

ubble gro in presence of a magnetic 

field has previously been examined by Lykoudis under the assum 
tion that the process is heat transfer controlled. In the present 
the growth of a bubble under the influence of a magnetic is 
considered when the effect of the liquid inertia is included. Thi 
yields a better description of the phenomena for liquid metals, due to 
the greater portion of the growth cycle that is dominated 
liquid inertia forces. The results indicate that 
significantly affect the growth of a liquid metal 
pared with the heat transfer-controlled case. The overall eff 
the magnetic field forces the heat transfer-controlled 
occur earlier in the life of the bubble. Hence, heat Ee eff 
dominate the wth tinge move ax Gee magantis Geld is inccessed. 
The inertia effects are damped and, in the limit of high magnetic 
fields, growth is only heat transfer controlled. The heat transfer 
estimates made in the fashion of Forster and Zuber indicate that the 
ee ee eee 2 


37659 Analytical and 


CPC, Viiet, O.C, Schmidt, P Tens, A ChE 
C.P.C.; Vliet, G.C.; Schmidt, P.S. (Univ. of Texas, Austin). AJC. 
Symp. Ser.; T3: No. 164, 148-154(1977). (CONF-7608 16—). 

From National heat transfer conference; St. Louis, MO, USA 
(8 Aug 1976). 

To increase heat transfer and reduce pum; losses, boiling 
serge Ppl a og RRR. ler medium in the 

of fusion reactors. Tie pecenee of te cate Weld. 

however, may alter the boiling process due to the presence of 
Lorentz forces. Two order-of- itude studies were used to j 
oes aa ee eae S magnetic fields on bubble gro 
in superheated liquid hotographic study of simulated 
boiling in NaK further established the effect of the magnetic field 
Ae Ce Say Saves Se teed See a growing 
bubble under different magnetic field strengths and different degrees 
of superheat of the liquid metal. 4 figures, 5 tables. 


SUPERFLUIDITY 


37660 (CONF-781206—5) the kinetic theory of 
normal quantum fluids. Boley, C. (Aigonne Navona Lay iL 
(USA)). Aug 1978. Contract W-31-109-E 8. 9p. Dep. NTIS, PC 
A02/MF AO1. 


From 15. meeting of Society of Engineering Science; Gaines- 
ville, FL, USA (4 Dec 1978). 

Attention is focused on the normal quantum fluid, that is, a 
quantum fluid for which, in the hydrodynamic regime, the equations 
of momentum and heat turn out to have the 
Navier—Stokes form. Examples are *He above a few millidegrees 
and ‘He above the A-transition. In a —— by way of contrast, 
i, rr equations contain extra degrees of freedom. 


HIGH ENERGY PHYSICS 


high energy 
phenomena. anuary 1978—December 1978. Bartlett, 
D. (Colorado Univ., Boulder (USA). t. of Physics and Astro- 
physics). Jan 1979. Contract EY-76-C-02-2114. 13p. Dep. NTIS, PC 
A02/MF AO1. 

The experimental program in 1978 was focused on the 
struction of parts of two major om Re See os Pacey my 
spectrometer facility weber yh, fy beam and the 
lepton/total energy detector (MAC) for Both experiments are 
in collaboration with other institutions. The first of two large Ceren- 
kov counters was shi to Fermilab, while the second was near 
completion at the of the year. Fabrication of all parts for the 
MAC central drift chamber was completed in preparation for the 
final assembly and wire stringing. Track reconstruction computer 
programs were devel for both the a photon spectrometer 
and the MAC cen detector. The nn Bw has produced 
results, among others, nen ng _ conjectured sum 
rules for the radiative weak decays o baryons, and c the 
possible heirarchies ted by the mechanism) of interac- 
tion strengths in of the weak, em, and strong 
interactions. New scientific personnel are research associate James 

perimental) and visiting Assistant Professor James Randa 
(theoretical). A list of publications is incuded. 


37661 (COO—2114-28) Elementary ae eee ant 
Progress J 


ERA VOL. 4, NO. 13 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


37662 (BNL—258 tCalenble Univ, Rew York (USAS 


E. (Columbia Univ SA); 


NY ops | 1978. Contract EY- 

76-C-02-0016. Sp. — NTIS, A02/MF A 

Experimen' e*e™ and p* on will be the prin- 
cipal way Pof searching at 1 ELLE for pc and for vector 

mesons made from new heavy quark-antiquark (Q anti Q ) pairs 

Although the best possible mass resolution is clearly of bench in in 
such experiments, excessive resolution would lead to an unnecessar- 
ily large detector. It is believed that a mass resolution of a few 
percent is app’ an soe oo oe a ant Se mae O 
anti Q states. However, there are some interesting ex 
which would require much better mass resolution, of o 4% 
FWHM. 9 references. 


oo (RLO—2225-T27-10) High energy physics studies of par- 
ticle interactions and the search for new Annual progress 
report, May 15, 1978—May 14, 1979. Lord, J.J.; Wilkes, R.J. (Wash- 
a niv., Seattle (USA)). 13 Feb —— Contract EY-76-S-05- 
5-027. 25p. Dep. S, PC A02/MF AOl1 
Continued effort was directed to the study of multiparticle 
production processes in nuclei. In the earlier phases of this contract, 
a as Soa eras teens 
ve to inv — cascades produced by projectiles having 


in nuclear matter. In the year, 
ee canes eon publi summarizing results on multiparticle 
preduction on nucle using hadron and lepton beams A new experi- 
ment was performed ermilab to search for new particles pro- 
duced by neutrino interactions in nucelar emulsion targets located 
inside the 15’ bubble chamber. In this hybrid experiment, the deuter- 
ium filled bubble chamber provides a rough location for the interac- 
tion vertex, and identifies and momentum analyzes the produced 
particles while the emulsion provides a close look at event 
vertex. The experiment is a collaborative effort involving U.S., 
Polish and Soviet groups. Russian-made cryogenically sensitized 
emulsions will be used. As a result of participation in the hybrid 
emulsion-bubble chamber — as well as the earlier muon, 
pion and proton at disposal is a unique opportunity to 
compare and contrast ‘leptoprodection and hadroproduction. Also 
continued is an anal of nucleus-nucleus interactions from LBL 
heavy ion beams. A list of publications is included. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 37678 


37664 (COO—1195-412) High energy photoproduction of the rho 
and rho’ vector mesons. Bronstein, J.M. (Illinois Univ., Urbana 
SA). Graduate Coll.). 1977. Contract EY-76-C-02- 1195. 135p. 
. NTIS, PC AO7, A0l. 
Thesis. 


In an ex; t in the broad band photon beam at Fermilab 
diffractive p ao scape te and 47r*~ states from Be, Al, Cu, and 
Pb targets was observed. The 27 data is dominated by the rho(770) 
and the 47*~ is dominated by the rho’(1500). The ener, h. 
dence of rho photoproduction from Be was meas no 
evidence seen for energy variation of the forward cross centien in 
the range 30 to 160 GeV. The forward cross section is consistent 
with its average value do/dt/° = 3.42 +- 0.28 wb/GeV? over the 
entire . For the rho’ —t. 20 MeV and a width of 
675 +- 60 MeV were obtained. All quoted errors are statistical. A 
ane optical model analysis of the A dependence of the rho and 
rho’ photop toproduction yields the following results. f/sub rho’/?/f/sub 
tho/* = 3.7 +- 7; o/sub rho'//o/sub rho/ = 1.05 +- 0.18. Results 
for the photon coupling constants are in good agreement with 
GVMD and the e* e- storage ring results. The approximate equality 
of the rho—nucleon and rho’'—nucleon total cross sections is incon- 
sistent with the onal version of GVMD and provides strong 
motivation for incl transitions between different vector mesons 
in GVMD. 50 references. 


37665 Recent results on e*e™ annihilation from PLUTO at 
DORIS. Meyer, H. (Univ. of See Germany). PP 351-388 2 
rong — in peels Ang Perlmutter, A.; Scott, L 

ew York, NY; (1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

Data on e* e~ annihilation at 3.60 to 3.66 and 4.0 to 5.0 GeV 
at the two psi resonances used for calibration are preliminary. The 
main emphasis is on t region from 4.0 to 5.0 GeV where the total 
cross section has intriguing structures. Also in this region the pro- 
duction of a pointlike particle w =F tne reported. Important 
new information is given on the total cross sections for ihilation 
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into hadrons, inclusive production of strange particles (the K/sub s/ 
°) as well as the psi resonance, on anomalous inclusive muon 
production, and pe events. 20 references. (JFP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 37672 


37666 (COO—2114-32) eu signal as heavy 
PEP. Smith, J. (Colorado Univ., Boulder (USA). 
and Astrophysics). 1 
NTIS, PC A02/MF AO 

A planned experiment to detect heavy leptons is described 
including the signature, cross sections, cuts to reduce the two- 
lhoton background to a tolerable level, and the computer program. 
The expected luminosity is also noted. (JFP) 


37667 (UH—511-315-78) Momentum dependence of hadrons pro- 
duced in v(anti v)Ne interactions. Rudnicks, H.; Ballagh, H.C.; 
Cence, R.J. (Washington Univ., Seattle (USA). Visual Techniques 
Lab.; California Univ., Berkeley (USA). Lawrence Berkeley Lab.; 
Hawaii Univ., Honolulu (USA)). Aug 1978. Contract EY-76-C-03- 
a 9p. (CONF-780788—2; CONF-780762—7). Dep. NTIS, MF 
AOl 


signature at 
Dept. of Physics 
1978. Contract EY-76-C-02-2114. 8p. Dep. 


From 9. international symposium on high energy multiparti- 
cle dynamics; Tabor, Czechoslovakia (2 Jul 1978). 

Portions of document are illegible. 

The inclusive distributions of hadrons produced in v(anti v) 
Ne interactions are studied as a function of the momentum fraction z. 
Discrepancies between the data and existing parametrizations of the 
quark-parton model are found. 11 references. 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 37665, 37675, 37679 


37668 (ANL-HEP-CP—78-85) Report of the Hadron Experi- 
ments Group. Diebold, R. (Argonne National Lab., IL (USA)). Nov 
1978. Contract W-31- 109-ENG- 38. 23p. (CONF-7810157—1). Dep. 
NTIS, PC A02/MF AO1. 
From Workshop on accelerator and detector possibilities and 
limitations; Batavia, IL, USA (15 Oct 1978). 
This group considered in a general way the scope and limita- 
tions of some specific strong-interaction experiments that might be 
iormed in the early days of a 20-TeV proton accelerator, both 
ed-targe and anti pp-colliding-beam experiments. The group was 
loose-knit with individual members working rather independently on 
various topics, including secondary beams. The general conclusion is 
that many of the present-day experiments can be easily extrapolated 
to higher energies. While these experiments will be somewhat more 
costly, the cost will not be linear with energy and will represent a 
smaller investment compared with the accelerator than at present 
laboratories. 10 references. 


37669 (CONF-7810119—1) Pure spin total cross sections. 
Spinka, H. (Argonne National Lab., IL (USA)). 1978. Contract W- 
31-109-ENG-38. 19p. Dep. NTIS, PC A02/MF AO1. 

From 3. international woh on physics with polarized 
and target beams; Argonne, IL, USA (23 Oct 1978). 

Measurements of the pure spin total cross sections in the NN 
system are described. Evidence for a dibaryon resonance interpreta- 
tion of the structure in the I=1 cross sections at P/sub LAB/ less 
than or approx. = to 3 GeV/c is discussed. New data on the total 
cross section difference for longitudinal beam and target in the I=0 
system are presented. 35 references. 


37670 (COO—3130TB-252) Search for long lived heavy particles 
and the of anti-nuclei by 400 GeV protons. Cutts, D.; 
Brenner, A.E.; Butler, J. (Brown Univ., Providence, RI (USA); 
Fermi National Accelerator Lab., Batavia, IL (USA); Illinois Univ., 
Urbana (USA)). 1978. Contract EY-76-C-02-3130. 13p. (CONF- 
7806132—2). Dep. NTIS, PC A02/MF AO1. 
From 4. European antiproton symposium; Barr, France (25 
Jun 1978). 
A high sensitivity search was performed for massive long- 
lived particles produced at 2.5mr by 400 GeV/c protons on a 
— target using time-of-flight, yg oe and calorimetric 
ae 4 Sotal of 10” light particles (7~,K~,anti P) was sampled 
at at 70 eV/c. This experiment places a limit of 1.1 x 10~*’ om*/ 
(GeV/c)?/nucleon on the invariant cross section for the production 
of stable —— in the mass range of 4 to 10 GeV/c*. As a by- 
roduct of this search the relative production rates are also measured 
or anti p,anti d,anti t,He-3, and He-4. 23 references. 


37671 (ORO—2972-4) Medium energy measurements of n-p pa- 
rameters. Progress report, January 1, 1978—December 31, 1978 . 
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Riley, P.J. (Texas Univ., Austin (USA). 

Contract EY-76-C-05-2972. 33p. Dep. 
Experimental research on hi 

A list of publications is included. ( 


37672 (SLAC-PUB—2175) Amplitude analysis of Y*(1385) pro- 

duction in the line-reversed reactions: 7* p — K* Y*(1385) and K~ 

— m~ Y¥*(1385) at 7 and 11.5 GeV/c. Ballam, J.; Bouchez, J.; Carro! 

J.T. (Stanford Linear Accelerator Center, CA (USA); Imperial Coll. 

of Science and Technolo By. London (UK)). Au lag =o 

oo 18p. (CONF-780826—7). Dep. PC A02/ 
AOl. 


t. of Physics). Jan 1978. 
S, PC A03/MF AOl. 
energy physics is summarized. 


From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

For the first time in one detector measurements were made of 
the complete decay angular distribution on Y* —> Am, A — pz” in 
the two line-reversed reactions: 7* p — K* ‘Y¥*(1385) and K-p > 
m~ Y*(1385). The pe mye was conducted in the SLAC 1 m rapid 
cycling bubble chamber (15 happens scene hy by awed detectors 
and an online algorithm. ood method 
was used to obtain the Fasadhnn =. cnuiinies re the Y a 
Results are in good agreement with both the quark model and 
Stodolsky-Sakurai model predictions. Finite helicity nonflip contri- 
butions at the Y*vertex observed in these data can be associated with 
double quark scattering in the forward direction. 15 references. 


a Large P/sub perpendicular/? spin 
tic scattering. Abe, K. (Univ. of Michi Ann Arbor). Be 7108 
(caso t Fa in -energy physics. Perlmutter, A. 
ew York, NY; Bom (1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

An experiment to measure the pp elastic sca differential 
cross sections at 11.75 GeV/c, which is presently the pies possi- 
ble energy for this type of experiment, is reported. The very high 
transverse momentum region is explored where the inner structure 
of the proton should manifest i in the ———. The cross 
section in this region is described in great detail, and is extremely 
small, being about 100 nb at P/sub ular/? = 3.6 (GeV/c)?. 
Differences in cross sections in different spin states are measured at 
about the 1% level. Plots of the results are given. It is that the 

in dependence at the next break in the cross section will reveal the 


fferent regions as due to spinning layers in the proton or due to the 
proton containing constituent quarks with spin. 6 references. (JFP) 


37674 Elastic and inelastic 


kee ee a yres, 5) 
; Pawlicki, A.J.; Wicklund, A.B. \ oalaees 


Argonne 

bold, R.; Kramer, S. 

National Lab., IL). pp 09-129 of i vee in -energy 
lew York, ; Plenum 


physics Perimuter, A; .; Scott, L.F. ( 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

The Argonne polarized proton beam was used together with 
the effective mass spectrometer to study several different aspects of 
pp and pn interactions. The polarized asymmetry for pn elastic 
scattering was measured for the first time above cyclotron energies. 
The results show that both I = 0 and I = 1 exchanges have 
important contributions to the t-channel single-flip amplitudes. While 
the I = | amplitude has the energy dependence expected, the I = 0 
contribution falls much faster with a. For pp — A**n using a 

polarized proton beam a left-right production asymmetry of about 
40% for -t = 0.5 GeV’, independent of energy is found. Absorbed 
one-pion-exchange together with quark-model calculations give a 
qualitative explanation of the A** decay distributions and their 
dependence on the beam polarization. In the diffractive process pp 
— A** a p using a polarized proton beam asymmetries are observed 
in the low mean Am system that can be described by interference 
between an S-wave Deck background and a P-wave N*1470 reso- 
nance contribution. 16 references. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 37668 


37675 (BNL—25580) Kaons and antiprotons as 

nucleus. Dover, C.B. (Pennsylvania Univ., Philadelphia (USA) 
1978. Contract EY-76-C-02-0016. 3ip. (CONF-781184— 5) Dep. 
NTIS, PC A03/MF AO1. 

From Workshop on the AGS fixed target research program; 
Upton, NY, USA (8 Nov 1978). 

The K* absorption on nuclei as a probe is considered, in 
particular the extraction of neutron densities from elastic and total 
cross sections, inelastic scattering to particular residual nuclear 
states, and — iparticle properties of more deeply bound nucleon 
orbitals in the shell model via the (K*, K*p) reaction and K* 
scattering with large energy loss (deep inelastic processes). It is 
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noted that the level ordering of clumps of states reveals important 
features of the AN interaction, possible formation of strangeness S = 
2 nuclear systems, and hypernucleus formation. A new class of 
mesons is formed in the particle - antiparticle interactions. This 
formation may be as loosely bound quasimolecular ensembles of 
baryon and antibaryon or composed of a diquark and an anti- 
diquark. (JFP) 


37676 (BNL—25878) Present and future Bre wre for kaon 
Dover, C.B. (Pennsylvania Univ., i hia (USA). 
of Physics). 1978. Contract EY-76-C-02-0016. 28p. Dep. 

S, PC A03/MF AO1. 

A brief survey is made of the present status of kaon experi- 
ments and their theoretical interpretation. Also some possible future 
directions for hypernuclear physics are indicated. Included are: the 
exploitation of the higher resolution capability to separate the domi- 
nant lambda particle - neutron hole configurations in the analog 
region, thereby yielding important information on the lambda - 
nucleus effective interaction in the nucleus; the study of hypernu- 
clear states involving core excitation, for example “"C + A; the 
search for collective strangeness analog resonances in heavier nuclei; 
the production of double h uclei via the (K~, K*) reaction. 
Likewise considered are the virtues of the K* as a nuclear probe. 24 
references. (JFP) 


37677 (CONF-790126—1) Inclusive (77/sup +-/,77°) reactions in 
nuclei. Bowles, T.; Rutledge, L.L. Jr.; Redwine, R.P. (Argonne 
National Lab., IL (USA); Northwestern Univ., Evanston, IL (USA); 
Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-31-109- 
ENG-38. 13p. Dep. NTIS, PC A02/MF AO1. 

From LAMPF workshop on Pion Single Charge Exchange; 
Los Alamos, NM, USA (22 Jan 1979). 

Nuclear pion single charge exchange was studied using a 
method of 7° detection based on the spectroscopy of the back-angle 
decay F pen Charge exchange scattering from nuclei ranging from 
Be to Pb was studied for incident pion energies of 50, 100, 150, and 
200 MeV. The angular distributions and 7° energy — beyond 
60° are dominated by effects characteristic of quasi- scattering. 
Total charge exchange cross sections are larger than values suggest- 
ed by optical model calculations. 7 references. 


37678 (COO—1195-440) Particles 


produced with 
PS1(3098). Alverson, G.O. (Illinois Univ., Urbana (USA)). 1979. 


; (U 
Contract EY-76-C-02-1195. 97p. Dep. NTIS, PC AOS5/MF AOl. 

Thesis. 

Dimuon production was studied at 217 GeV/c in a -hydro- 
gen and 7 -beryllium collisions with a multiparticle spectrometer to 
detect associated particles. Particular attention was paid to the phi 
spectrum which shows an excess of events in the region 3.5 GeV. 
preg this to the presence of the chi(~ 3.5) states implies that 


94 +- of psis are produced via radiative chi decay. 


37679 Search for a Ksub(s)°7*~ 7* 7” resonance near 2.6 GeV in 
14.75 GeV/c anti pp interactions. Whitmore, J.; Lewis, R.A.; Oh, 
B.Y.; Pratap, M.; Smith, G.A. (Michigan State Univ., East Lansing 
(USA). t. of Physics); Lach, J. (Fermi National Accelerator 
Lab., Batavia, IL (USA)); Ki i, T.; Tanaka, S.; Yuta, H.; Abe, 
K. Phys. Lett., B; 16: No. 5, 649-651(3 Jul 1978). 

The results of a search for a resonance at 2.6 GeV decaying 
into Ksub(s)°x*~ a* w~ in the six-prong plus Ksub(s)° final state in 
14.75 GeV/c anti pp interactions are presented. The authors do not 
find ing evidence, and with 95% confidence an upper limit of 
sigma.BR <21 jb is quoted. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


37680 Deeper pathways in high-energy physics. Perlmutter, A.; 
Scott, L.F. (eds.). New York, NY; Plenum Press (1977). 75ip. 
(CONF-770124—P1). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan i977). 

The conference contained 27 papers, for which 20 papers 
were prepared. Seven papers appeared previously in ERA. GFP) 


GENERAL 
REFER ALSO TO CITATION(S) 37699 


37681 (DOE/ER/70004—228) Annual report. (Oregon Univ., 
(USA). Inst. of Theoretical Science). 1 Oct 1978. Contract 
-76-S-06-2230-004. 8p. (RLO—2230-T4-228). Dep. NTIS, PC 
A02/MF AO1. 
Experimental research in hi 


i energy physics is summarized. 
A list of publications is included. (JFP) 


ERA VOL. 4, NO. 13 


37682 (LBL—8530) How fast does the multiplicity of particle 
ee © 9 gaan Pere wanes Oe ey Saeee 

riedlander, E.M. (California Univ., Berkeley (USA). Lawrence 
a Dec 1978. Contract W-7405-ENG-48. 7p. (CONF- 
7810116—2). Dep. NTIS, PC A02/MF AO1. 

From Bartol conference on cosmic rays and particle physics 
above 10 Tev; Newark, DE, USA (16 Oct 1978). 

Multiplicity distributions of particles created in p-p collisions 
with E/sub lab/ = 50 to 200 GeV are shown to contain at least one 
Poisson component which becomes dominant at multiplicities k = 
1.5 (k). The mean values of both this component and of the (relative- 
ly low <7 residue) increase like E/sub lab//sup 1/2/; the 
relative weight of the Poisson component decreases approximately 
like E/sub lab/~° *. If these trends continue beyond the available 
accelerator energies, one might expect the mean multiplicity to 
approach an E/sub lab//sup 1/2/ law beyond 10 TeV. 7 refs. 


37683 Origin of spin. Kursunoglu, B. (Univ. of Miami, Coral 
Gables, FL). pp 13-31 of Deeper pathways in high-energy physics. 
Perlmutter, A.; Scott, L.F. (eds.). New York, NY; Plenum Press 


(1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

A review lecture is presented on the fundamentals of the 
theory of the origin of spin starting with the theory originated by 
Einstein and Schroidinger. It is found that the fundamental reason 
for the difference in behavior between the n—p and p—p spin orbit 
interactions is in the fact that the n—p scattering is a four-body 
process, while p—p scattering is only a two-body one. Thus the 
concept of isospin is not necessarily an important internal symmetry 
for high energy scattering, and only in nuclear physics does isospin 
play a major role. It is found that the existence of spin is a 
consequence of a Bong cats layered magnetic structure. At hi 
energy scattering the Coulomb oy can ially inhibit the 
effect of the structure and hence the spin effect. Orbitrons, spin 
angular momentum, the three fundamental interactions, and the 
photon are discussed. 3 references. (JFP) 


37684 Mechanism for quark confinement. Gross, D.J. (Joseph 
Henry Labs., Princeton, NJ). pp 595-620 of Deeper pathways in 
high-energy Ne Perlmutter, A.; Scott, L.F. (eds.). New York, 
; Plenum Press (1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

A new approach to quark confinement dynamics is described. 
A two dimensional model is discussed, and it is argued that instan- 
tons by themselves do not confine quarks, the general strategy 
recommended for dealing the quantum chromodynamics considered, 
and meron configuration constructed. It is pointed out that other 
configurations are unlikely to be as important, and the critical value 
of the coupling at which quarks are confined is estimated. Lastly it is 
suggested how this program might lead to calculable phenomenolo- 
gical models of hadrons. 11 references. (JFP) 


ELECTROMAGNETIC INTERACTIONS 


37685 (BNL—25884) Angular distributions for leptons from W 
mesons. Paige, F.E. (Brookhaven National Lab., Upton, NY (USA)). 
1977. Contract EY-76-C-02-0016. 3p. Dep. NTIS, A02/MF AOl. 

Angular distributions are calculated for leptons coming from 
W mesons. Triple differential cross sections are shown for p + p > 
e* + e+ X versus the transverse momentum for various lepton 
angles. 2 references. (JFP) 


37686 Parity violation in atomic physics and neutral currents. 
Bouchiat, C. (Ecole Normale Superieure, Paris, France). pp 435-460 
of Deeper pathways in high-energy physics. Perlmutter, A.; Scott, 
L.F. (eds.). New York, NY; Plenum Press (1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

The study of electron—hadron neutral currents using parity 
violation in atomic physics is treated. Included are the parity- 
violating electron—nucleus interaction induced by neutral currents, 
the matrix element of V/sup p.v/ between valence states of atoms, 
variation with atomic number: the Z* law, physical implications of 
parity mixing in atomic wave functions, and a review of possible 
proposed experiments. 46 references. (JFP) 


37687 Winner of the vector-model look-alike contest. Georgi, H. 
(Harvard Univ., Cambridge, MA). pp 535-565 of Deeper pathways 
in 5 tem | physics. Perlmutter, A.; Scott, L.F. (eds.). New York, 
NY; Plenum Press (1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

A class of models is discussed as a possible resolution of the 
problem of how to incorporate the V + A coupling of the b quark 
to the u quark in a unified model of weak and electromagnetic 
interactions, since the b quark was previously discussed as a possible 
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explanation of the high-y anomaly. The experiments considered are 
of three kinds: neutral-current neutrino sca on electron and 
nuclear targets, high energy charged-current neutrino scattering, and 
the search for parity-violating interactions between electrons and 
nuclei. 45 references. (JFP) 


37688 Muon number nonconservation in gauge theories. Cheng, 

T.P. (Univ. of Missouri, St. Louis); Li, L.F. pp 659-681 of Deeper 

oma ary in high-energy physics. Perlmutter, A.; Scott, L.F. (eds.). 
ew York, NY; Plenum Press (1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

The question of separate conservation of muon and electron 
number is considered in the context of unified gauge theories of 
weak and electromagnetic interactions. Theories with heavy neutral 
leptons, Higgs scalars, and doubly charged heavy leptons are dis- 
cussed. 28 references. (JFP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 37687, 37688 


37689 (FERMILAB-CONF—78/87-THY) Higgs boson produc- 
tion by very high energy neutrinos. Mikaclian, K.O.; Oakes, R.J. 
(Oklahoma State Univ. S Stillwater (USA). Dept. of Physics; Fermi 
National Accelerator Lab., Batavia, IL (USA)). Nov 1978. Contract 
EY-76-C-02-3000. 12p. Dep. NTIS, PC A02/MF AOl1. 

Higgs bosons may be produced by bremsstrahlung off a 
virtual W/sup +-/ or a Z° exchanged in a charged or neutral 
current neutrino interaction. The production cross sections are 
culated, and it is pointed out that they cannot grow quadratically 
with E/sub nu/ as had been suggested earlier, and it is argued that at 
best they can increase like the square of In s/M?/sub W ,»Z/ at very 
high energies. Using a simple approximation for the propa ator 
effect, numerical results in the high energy regime 1 TeV = E/sub 
nu/ = 1000 TeV appropriate for DUMAND. 9 references. 


37690 (FERMILAB-CONF—78/93-THV) Deep inelastic muon 
scattering in DUMAND. es, R.J.; Tung, W.K. (Fermi National 
Accelerator Lab., Batavia, IL (USA); Northwestern Univ., Evan- 
ston, IL (USA); Illinois Inst. of Tech., Chicago (USA)). Dec 1978. 
Contract EY-76-C-02-3000. 10p. Dep. NTIS, PC A02/MF AOl. 

The cross section for deep inelastic muon scattering (u + N 
— p + X) was estimated for energies in the TeV region using 
structure functions measured at laboratory energies but taking into 
account the scaling violations predicted by the asymtotically free 
field theory eos Usin ink, nee assumptions for the flux of 
muons and the D array acceptance the counting rate was 
found to be exceedingly small. The results are very sensitive to the 
minimum muon scattering angle that can be measured. Unless @/sub 
min/ ~< 10 mr can be acheived, which seems highly unlikely, it 
ae that this is not an experiment for DUMAND to 
undertake. 


37691 Status of &-scaling. Politzer, H.D. (Harvard Univ., Cam- 
bridge, MA). pp 621-657 of Deeper pathways in high-energy phys- 
ics. Perlmutter, A.; Scott, L.F. (eds.). New York, NY; Plenum Press 


(197 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

The logic of the €-scaling analysis of inclusive lepton-hadron 
scattering is reviewed with the emphasis on clarifying what is 
assumed and what is predicted. The physics content of several recent 
pa ts, which purport to criticize this analysis, in fact confirm its 

idity and utility. For clarity, concentration is placed on the 
ontheden operator product analysis of electroproduction, local dual- 
ity and precocious scaling. Other physics discussed includes the 
successes of QCD in the =e of charm production in muon inelastic 
scattering and in the energy—momentum sum rule. Gluons 


STRONG INTERACTIONS, GENERAL 


37692 (DOE/ER/00946—2) High energy hadron-hadron colli- 
sions. Annual progress report. Chou, T.T. (Georgia Univ., Athens 
(USA). Dept. of Physics). Mar 1979. Contract EY-76-S-09-0946. 13p. 
Dep. NTIS, PC A02/MF AO1. 

Work on high energy hadron-hadron collisions in the geomet- 
rical model, performed under the DOE Contract No. EY-76-S-09- 
0946, is summarized. Specific items studied include the behavior of 
elastic hadron scatterings at super high energies and the existence of 
many dips, the computation of meson radii in the geometrical model, 
and the hadronic matter current effects in inelastic two-body colli- 
sions. 


STRONG INTERACTIONS, BARYON NO.=0 
REFER ALSO TO CITATION(S) 37689 


PHYSICS RESEARCH 3903 


37693 (ANL/HEP-CP—79-04) Polarization phenomena 

body systems. Thomas, G.H. (Ar National Lab., Tab. TL (UBAD, 
1978. Contract W-31-109-ENG-38. 29p. (CONF-780833 

NTIS, PC A03/MF AO1. 

From Conference on few body systems and nuclear forces; 
Graz, Austria (24 Aug 1978). 

A review is given of strong interactions at very low, low, 
intermediate, and high energies over the range 6.14 MeV to 150 
GeV/c with regard to polarization phenomena in two-body systems. 
From the a ge model to the oe that can etn an 
relate to all the phenomena, namely, quantum electrod 
review pointed to a unified explanation for the interactions lan cols 
study. 46 references. (JFP) 


STRONG INTERACTIONS, BARYON NO.=1 
REFER ALSO TO CITATION(S) 37676 


37694 (LA—7731-MS) —— a subroutine for calculating 7N 

cross sections and for incident pion kinetic — 
between 90 and 300 MeV. Walter, J.B.; Rebka, G.A. Jr. (Los Alamos 
Scientific Lab., NM (USA)). Mar 1979. Contract W-7405-ENG-36. 
25p. Dep. NTIS, PC A02/MF A 

A subroutine, SCATPI, 4 written which calculates *p 
elastic differential cross sections for incident pion kinetic energies 
between 90 and 310 MeV for zr p. The calemines i is based upon the 
phase shift analysis of Carter, Bugg, and Carter, and is reliable to 
about 2% for *p and 3% for mp differential cross sections. 
SCATPI also calculates other scattering parameters for the 7+-p 
systems. The calculations are compared with the measurements used 
in the phase shift analysis, and with selected recent measurements. 
The use of SCATPI is described. 14 figures, 4 tables. 


— INTERACTIONS, BARYON NO. GREATER THAN 


REFER ALSO TO CITATION(S) 37676 


37695 Correlations in hadron collisions at high transverse mo- 
mentum. Feynman, R.P. (California Inst. of Tech., Pasadena). 
461-488 of Deeper pathways in high-energy physics. Perlmutter, ' 
Scott, L.F. (eds.). New York, NY; Plenum Press (1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

Using a specific model of how the high transverse momentum 
particles arise and assuming that they result from direct collisions 
between quarks, a report on previous work on the correlations in 
hadron collisions at high transverse momentum is presented. 13 
references. (JFP) 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 
REFER ALSO TO CITATION(S) 37750, 37752 


37696 Local supersymmetry and interactions. Arnowitt, R. 
(Northeastern Univ., Boston, MA). pp 179-204 of pathways 
in high-energy physics. Perlmutter, A.; Scott, L.F. (eds.). New York, 
NY; Plenum Press (1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

An examination of some of the results of gauge supersym- 
metry is given. Topics discussed include unification of gravitation 
and electromagnetism and appearance of minimal elec 
couplings, the absence of the cosmological constant, possible origin 
of internal symmetries, and models involving color and flavor. 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


REFER ALSO TO CITATION(S) 37751 


FIELD THEORY 
REFER ALSO TO CITATION(S) 37688, 37693, 37750 


37697 (FERMILAB-Conf—78/74-THY) Dynamics of non- 
linear stochastic systems. Abarbanel, H.D.I. (Fermi National Accel- 
erator Lab., Batavia, IL (USA)). Sep 1978. Contract EY-76-C-02- 
3000. 114p. (CONF-7810124—2). Dep. NTIS, PC A06/MF ACI. 





3904 ENERGY RESEARCH ABSTRACTS 


NSF atomospheric chemistry workshop; Boulder, CO, 


From 
USA (16 Oct 1978). 

The lectures on nonlinear stochastic systems include quantum 
field theory, wave propagation through a random medium, turbulent 
fluid flow, radar scattering from the sea surface. A pp 
an ad ogden d to bear on a tec 
called the renormalization gro’ which allows a ate 
ave ansastinent of Gen laapeotones of he contianaliiies of tee oa 
lem in question. Under some circumstances the same method 
one to construct the correlation functions for the fluctuating varia- 
bles of interest. 42 references. (JFP) 


37698 (SLAC-PUB—2222) Experimental status of quantum 
electrodynamics. Drell, S.D. (Stanford Linear Accelerator Center, 
CA (USA)). Oct 1978. Contract EY-76-C-03-0515. 29p. (CONF- 
780262—1). Dep. NTIS, PC A03/MF AO1. 

From UCLA symposium honoring Julian Schwinger’s 60th 
birthday; Los Angeles, CA, USA (18 Feb 1978). 

This review of the experimental status of quantum electrody- 
namics covers the fine structure constant, the muon g-2 value, the 
Lamb shift in hydrogen, the finite proton radius, progress in muon- 
ium, and positronium. 37 references. (JFP) 


37699 Semiclassical physics and confinement. Cornwall, J.M. 
(Univ. of California, Los yey PP 683-697 of pathways 
in ay ete Lays Perlmutter, A.; Scott, L.F. (eds.). 3 a York, 


From om of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

The status of continuum quantum chromodynamics as previ- 
ously presented is considered. Two central issues of the confinement 
problem must be attacked: namely, the infrared singular behavior of 
the renormalized coupling constant and the role of classical solutions 
of quantum chromodynamics in confinement, or the role of semiclas- 
sical solutions in which quantum corrections to the classical field 
equations are kept. The frozen string and semiclassical confined 
solutions are considered. 21 references. (JFP) 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PHYSICS 


37700 (ORNL/TM—6873) Status report to the DOE Nuclear 
Data Committee. Perey, F.G.; Gentry, J.C. (Oak Ridge National 
Lab., TN (USA)). Apr 1979. Contract W-7405-ENG-26. 28p. Dep. 
NTIS, PC A03/MF AO1. 
This report was prepared for the DOE Nuclear Data Com- 
mittee and covers work ormed at ORNL since April 1978 in 
areas of nuclear data of ance to the U.S. applied nuclear energy 
program. The report was mostly generated —— a review of 
abstracts of work completed to the aren of being subjected to some 
form of publication in the open literature, formal ORNL reports, 
ORNL technical memoranda, progress reports, or presentation at 
technical conferences. As much as possible the complete abstract of 
the original publication is reproduced with only minor editing. In a 
few cases progress reports were written specifically for this publica- 
ae The editors have selected the materials to be included in this 
rt on basis of perceived interests of DOE Nuclear Data Com- 
ake members and cannot claim completeness. 


37701 al Status report to DOE Nuclear Data Com- 
mittee. Anderson, J.D.; Browne, J.C.; Struble, G.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 23 Mar 1979. 
Contract W-7405-ENG-48. 21p. Dep. NTIS, PC A02/MF AOl. 

Brief summaries of work done at LLL of interest to the DOE 
Nuclear Data Committee are given for the following subject areas: 
nuclear data applications-measurements; nuclear data applications- 
calculations; nuclear data for reactor safety; nuclear data for safe- 
guards; and fission physics. Completed work is the reported in 
scientific journals and reports or at meetings. Two summaries pre- 
senting date not yet available elsewhere are indexed separately. 8 
figures, 5 tables. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
37702 (LA-UR—79-307) Nuclear structure and the single charge 
exchange. 


Oset, E.; Strottman, D. (Barcelona Univ. (Spain). Catedra 
de Fisica Matematica; ; Los Alamos Scientific Lab., NM (USA)). 


ERA VOL. 4, NO. 13 


1979. Contract W-7405-ENG-36. 3lp. (CONF-790126—3). Dep. 


NTIS, Ls A03/MF AO1. 
rom LAMPF workshop on Pion Single Charge Exchange; 
Los PP NM, USA (22 Jan 1979). 

The influence of nuclear structure on meson-induced 
charge-exchange reactions on light nuclei is discussed within the 
context of the Glauber approximation. Selection rules which are 
expected to be approximately obeyed in elastic and inelastic pion and 


kaon scattering are auras er es on potas 
for (* tr) and (Kt K® reactions on °C. 1 fesoen 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


37703 P-wave pion on two nucleons and low-energy 
pion-nucleus Rockmore, R. (Rutgers--the State Univ., 
New Brunswick, NJ (USA). Dept. of Ph 

National Lab., IL (USA)); Goode, P. ep Labs., Inc., 
Murray Hill, NJ (USA)). Phys. Lett, B; 77: No. 2, 149-154(31 Jul 
1978). 

The P-wave pion-nucleus optical potential approximately 
rho?(R) which derives from P-wave = absorption on two nu- 
cleons is constructed using several 7 absorption models with 

jon- (and rho-) resca through the 33-resonance. A local- 
oiein optical-model y of w-"*C scattering in the energy 
interval 60 MeV <= Tsub(7z7) <= 120 MeV including this addi- 
tional absorptive potential indicates sizeable but parameter-sensitive 
increases in the reaction cross section for low Tsub(7). 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
San Progress report, January 


and soe 1978. Contract EY-76-S-02-2853. 
NTIS = A03/MF A01. 


—— research on nuclear physics is summarized. A 
list of publications is included. (JFP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 37719 


37705 (ORO—3624-19) North Carolina State University Nuclear 
sous Tenn) © 0S eee 
Progress » 1978—March 31, 1979. (N 
State Univ., (USA). 12 Jan 1978. Contract EY-76-S-05- 
3624. 80p. Ber} S, PC A05/MF A01. 

Research on neutron fission physics, high resolution studies, 

fay spectroscopy, radiative capture reactions, atomic phys- 

ics, heavy ion physics, accelerator development and instrumentation, 
computer related development and instrumentation, computer-relat- 
ed development, and nuclear theory ‘ne! is summa- 
rized. A list of publications is included. ( 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 37704 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 37719 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 

ENERGY LEVELS AND TRANSITIONS 

REFER ALSO TO CITATION(S) 37704 

37706 Deorientation of highly stripped Ca ions recoiling in vacuo. 


Lieb, K.P.; Nathan, A.M.; Olness, J.W. (Brookhaven National Lab., 
br NY (USA)). Hyperfine Interact.; 4: No. 1, . 115- -117(Jan-Feb 


197 
From 4. international conference on hyperfine interactions; 
Madison, USA (13 - 17 Jun 1977). 
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A recoil into vacuum experiment is reported in which the 

ent of excited **Ca nuclei was studied at an average recoil 

velocity of V/C = 5.1%. The 3.53 MeV 15/2* isomeric state was 

excited by the reaction *C(*"P, pn) **Ca. The y-decay of this state 

involves a cascade transition with a strongly anisotropic angular 

distribution that is sensitive to deorientation effects. The unperturbed 
angular distribution was measured with an 80 MeV beam. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 37705, 37706 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 37704 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


RADIOACTIVE DECAY 


37707 (CONF-790602—27) Sensitivity of decay power to uncer- 
tainties in estimated decay data. Tasaka, K. (Idaho National i- 
neering Lab., Idaho Falls (USA)). 1979. Contract EY-76-C-07-1570. 
5p. Dep. NTIS, PC A02/MF AOl. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 

Sensitivity of decay power calculation to uncertainties in 
estimated decay data of fission products was analyzed for the ther- 
mal neutron fission of U*** The sensitivity of decay power to 
uncertainties of estimated decay constants is very small, less than 4% 
for the burst fission and less than 0.8% for the infinite irradiation at 
cooling times greater than 1 second. The decay power is very 
sensitive to uncertainties of estimated decay energies. The uncertain- 
ty of total decay power at 1 second after irradiation is 13% for the 
burst fission and 5.4% for the infinite irradiation. The total uncer- 
tainty of decay power by the uncertainties of estimated decay data is 
less than 17% for the burst fission and less that 6% for the infinite 
irradiation. The uncertainty of decay power becomes negligible at 
long cooling times greater than 10‘ seconds. 1 figure. (RWP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


37708 (CONF-790323—1) Investigation of nuclei near N = 
and Z = 64 VIA radioactive decay of high-spin isomers. Toth, xs 
(Oak Ridge National Lab., TN (USA)). 1979. Contract W-7405- 
ENG-26. 9p. Dep. NTIS, PC E07/MF E07. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

An island of very high spin isomers was found recently in 
neutron-deficient Gd-Lu nuclei near the N = 82 closed shell in 
(H.I.,xn) measurements. This exciting discovery has led to a large 
number of experiments trying to identify the structures of these 
isomers and the nuclei in which they occur. These attempts have 
been helped in many instances by available spectroscopic informa- 
tion at low excitation energies. A systematic investigation of the 
low-lying structure of nuclei near N = 82 and Z = 64 was carried 
out. Heavy-ion beams were used to produce proton-rich isotopes 
which were then transported, with the use of gas-jet systems, to 
shielded areas where singles and coincidence y-ray measurements 
could be made. Earlier investigations dealt with the decay of terbium 
(?1°Tb) and dysprosium (***""5?Dy) nuclei. During the past two 
years the research program was extended to holmium nuclides (A S 
152) produced in *°B bombardments of samarium. Two new iso- 
to 4®Ho and ‘*Ho, were identified. The decay data of 21-s 

Ho supplement in-beam results and locate the hg/2 neutron state 
ia 14° Dy to be at 1091 keV. The most intense y-ray associated with 
9-s '*Ho has an energy of 1688 keV. It is possibly the first-excited to 
ground-state transition in **Dy. Recent in-beam measurements have 
shown that the first-excited state in “Gd is, unespectedly, 3~ in 
contrast to doubly evenN = 82 nuclei below gadolinium where it is 
2*. It would be interesting to determine whether the 1688-keV level 
in ™*Dy, the next nucleus in this isotonic series, is 2— or 3~ in 
character. 12 references. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


37709 (TID—29394) New giant resonances: an experimental 
review. Bertrand, F.E. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 6lp. Dep. NTIS, PC A04/MF AOI. 

An experimental review is given with emphasis on data and 
interpretation rather than on experimental methods. The discussion 
is limited to the nondipole giant resonances, and to electric mono- 
poles. Finally direct observations of giant resonances arising through 
inelastic scattering are described. Graphs are given of the various 
angular distributions, cross sections, and spectra. 34 references. 
(SFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


37710 Systematic study Coulomb in heavy 
scattering. Doll, P.; Bini, M.; Hendrie, D.L.; Kauffmann, S.K.; 
Mahoney, J.; Menchaca-Rocha, A.; Scott, D. K, Symons, T.J.M.; 
Bibber, K. van; Viyogi, Y.P. (California Univ., Berkeley (USA). 
ma Berkeley Lab.). Phys. Lett. B; 76: No. 5, 556-558(3 Jul 
1978 

Sub-Coulomb heavy ion scattering of ?°Ne on 14 1° 152S$m at 
70 MeV has revealed a strong depletion of the elastic scattering flux 
at backward angles, systematically increasing with the collectivity of 
low-lying target states. A comparison with a semiclassical Coulomb 
absorption model and coupled channel calculations is given. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 37714 


37711 (CONF-790323—2) Gamma-ray continuum spectra from 
heavy ion reactions. Beene, J.R. (Oak Ridge National Laboratory, 
Oak Ridge, TN); Halbert, M.L.; Hensley, D.C.; Sarantites, D.G.; 
aie th L.W.; Geoffroy, K.; Woodward, R. (Oak Ridge Nation- 

(USA); Washington Univ., Seattle (USA)). 1979. Con- 
tract W-7405-ENG-26. 9p. Dep. NTIS, PC A02/MF AOI. 

From Symposium on high spin phenomena in nuclei; Ar- 
gonne, IL, USA (15 Mar 1979). 

A detailed quantitative analysis of the yrast continuum was 
attempted by subtracting the underlying statistical continnuum in a 
way that makes allowance for ignorance of its detailed shape. This 
procedure makes it possible to obtain the moment of inertia as a 
function of spin over a wide range of spins. The results of this 
continuum spectra shape analysis can be used to calculate the first 
and second moments of the continuum multiplicity distribution. 
Continuum spectra were taken during the bombardment of Nd by 
115- and 130-MeV beams of ®°Ne, also the first and second moments 
of the y-ray multiplicity distribution as a function of the gamma 
energy. The moment of inertia versus spin and the deduced Yrast 
continuua are shown. 10 references. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


37712 (COO— 1672-74) Radiochemical investigations 

ies. Progress report, October 1, 1977—December 31, 1978. 
Daly, PJ. (Purdue Univ., Lafayette, IN (USA)). Jan 1979. Contract 
EY-76-§-02- 1672. 18p. Dep. NTIS, PC A02/MF AOl1. 

Results of (a,xny) and (Heavy Ion, xny) investigations of 
high spin excitations in spherical and transitional heavy nuclei are 
summarised. Considerable progress was made in studies of the level 
structures of **7,®°18°Pt and of 7,2°1202pb. Investigations of the 
structure of the Z = 64, N = 82 nucleus “Gd and of other nuclei 
consisting of the '**Gd core plus one, two or three valence nucleons 
are also briefly described. A list of publications is included. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 37710, 37711 


37713 (COO—3496-71) Neutron emission from the im 
damped reaction **Ho + *°*Fe at 8.5 MeV. Hilscher, D.; Wilc’ 
W.W.; Schroeder, W.U.; Hoover, A.D.; Birkelund, J.R.; Huizenga, 
J.R.; Mignerey, A.; Wolf, K.L.; Breuer, H.; Viola, V.E. Jr. (Roches- 
ter Univ., NY (USA). Nuclear Structure Research Lab.; Ar 


Park (USA)). 
140—2). Dep. 


National Lab., IL (USA); Maryland Univ., oa 
1979. Contract EY-76-S-02-3496. 8p. (CONF-7 
NTIS, PC A02/MF AO1. 

From International workshop on gross properties of nuclei 
and —— excitations VII; Hirschegg, Kleinwalsertal, Austria (15 
Jan 1979). 

Neutron and a-particle emission from the *“Ho + Fe 
reaction at 8.5 MeV/A was studied for damped and fusion—fission 
events. It is shown, that the measured multiplicities, energy spectra 
and angular distributions of neutrons are consistent with a full 
equilibration of the excitation energy and the N/Z degree of free- 
dom during the reaction time. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


37714 Level structure of '**Pt and the interacting boson approxi- 
mation. Cizewski, J.A. Stony Brook, NY; State Univ. of New York 
(1978). 402p. University Microfilms Order No. 78-23,140. 

Thesis (Ph. D.). 

The low spin level structure of Pt was extensively investi- 
gated with the (n,7y) reaction. Low energy and high energy measure- 
ments of y-ray transitions following thermal and resonance capture 
were performed. High energy transitions ee 2-keV capture 
were measured. These average capture data were of sufficient sensi- 
tivity to guarantee the identification of all 0*, 1* and 2* states in 
196Pt below 2.5 MeV excitation energy. These results concerning the 
y transitions and level energies in **Pt were combined with the 
extremely high resolution low energy ‘y-ray measurements from the 
bent-crystal spectrometers at the Institut Laue—Langevin and infor- 
mation from earlier investigations to generate an exhaustive level 
scheme which encom approximately 60 levels and 200 transi- 
tions. The structure of the low spin positive-parity states as observed 
were compared to a number of existing cn models in this mass 
— It was found that the Interacting Boson Approximation 
(IBA) model of Iachello and Arima — a description of the 
positive-parity collective excitations which is in excellent agreement 
with th< observed level structure. In fact, '*Pt is the first empirical 
candidate for the O(6) symmetry of the IBA. Given the identifica- 
tion of **Pt as exhibiting the O(6) symmetry, the systematics of the 
other Pt and Os nuclei were examined from a new viewpoint. It was 
found that these nuclei can be understood in terms of successive 
departures from the O(6) limit as introduced by the quadrupole— 

uadrupole interaction of the IBA. The predictions of this perturbed 

6) scheme reproduce the measured relative B(E2) values for the 

O* states, y bands and K = 4 bands and the absolute B(E2) values in 
the Pt—Os nuclei. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 37705 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 36449 


NUCLEAR THEORY 


NUCLEAR REACTIONS AND SCATTERING 


37715 (ORO—2408-148) Atomic excitation effects on nuclear 
resonances and Q values. Feagin, J.M.; Merzbacher, E.; Thompson, 
W.J. (North Carolina Univ., Chapel Hill (USA); Triangle Universi- 
ties Nuclear Lab., Durham, NC (USA)). 1978. Contract EY-76-S-05- 
2408. 4p. (CONF-781113—35). Dep. NTIS, PC A02/MF AO1. 
rom 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 
Atomic excitation effects in nuclear interactions are studied in 
terms of the moments of the energy distribution of the atomic 
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electrons by using sum rules which allow calculation of modifica- 
tions to nuclear resonance line shapes and to B*-decay Q-values 
determined from (p,n) threshold energies. These modifications may 
be observable with current experimental precision. A previous low- 
energy resonance experiment is reviewed in terms of sum rules, and 
feasible high-precision resonance iments using small accelera- 
tors are suggested. Modifications to Be -decay Q-values are given for 
cases relevant to tests of weak-interaction theories. 2 tables. 

37716 Contribution of elastic scattering to pion-nucleus 
total cross sections. Thomas, A.W. (British Columbia Univ., Vancou- 
ver (Canada). TRIUMF Facility); Landau, R.H. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Phys. Lett., B; 77: No. 2, 
155-158(31 Jul 1978). 

The unitarity relations of Tandy et al. are used to reveal the 
significance of total cross sections calculated using several contem- 
porary 7-nucleus optical potentials. Order of magnitude discrepan- 
cies are revealed in the quasi elastic cross sections implicit in those 
models which ignore elastic unitarity and Pauli effects. 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 37715 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 37649 


37717 (ORNL/TM—6655) Radiation transport in earth for neu- 
tron and gamma ray point sources above an air-ground interface. 
Lillie, R.A.; Santoro, R.T. (Oak Ridge National Lab., TN (USA)). 
= 1979. Contract W-7405-ENG-26. 26p. Dep. NTIS, PC A03/MF 


Two-dimensional discrete ordinates methods were used to 
calculate the instantaneous dose rate in silicon and neutron and 
gamma ray fluences as a function of depth in earth from point 
sources at various heights (1.0, 61.3, and 731.5 meters) above an 
air—ground interface. The radiation incident on the earth’s surface 
was transported through an earth-only and an earth—concrete 
model containing 0.9 meters of borated concrete beginning 0.5 
meters below the earth's surface to obtain fluence distributions to a 
depth of 3.0 meters. The inclusion of borated concrete did not 
significantly reduce the total instantaneous dose rate in silicon and, 
in all cases, the secondary gamma ray fluence and corresponding 
dose are substantially larger than the primary neutron fluence and 
corresponding dose for depths greater than 0.6 meter. 4 figures, 4 
tables. 


37718 (SAND—79-0657C) Ion channeling studies of hydrogen 
lattice location. Picraux, S.T. (Sandia Labs., Albuquerque, NM 
(USA)). 1979. Contract EY-76-C-04-0789. 7p. (CONF-790127—8). 
Dep. NTIS, PC A02/MF A0O1. 

From Workshop on analysis of hydrogen in solids; Albuquer- 
que, NM, USA (23 Jan 1979). 

The application of ion channeling to study the lattice site 
location of hydrogen in solids is briefly reviewed. The technique has 
been applied to both metals and semiconductors and is particularly 
valuable when combined with ion implantation for the introduction 
of hydrogen in the study of hydrogen trapping by defects. 


37719 Diagnostic neutron spectra from deuterons on several ma- 
terials. Lefevre, H.W.; Davis, J.C.; Anderson, J.D. (Univ. of Califor- 
nia, Livermore). Nucl. Sci. Eng.; 70: No. 1, 60-65(Apr 1979). 

When collectively accelerated deuterons in pulsed electron 
beam machines interact with structural materials and insulators, they 
produce neutrons that can be used for diagnostic purposes. This 
paper describes a method for synthesizing neutron spectra that such 
devices might produce. It involves averaging experimental nuclear 
reaction data over angle and over energy to approximate the distri- 
butions in angle and in energy of deuterons as they impinge upon 
materials. Neutron time-of-flight (TOF) spectra were obtained by 
use of the Lawrence Livermore Laboratory tandem Van de Graaff 
accelerator and a 16-detector TOF spectrometer. Spectra were 
recorded at each of 16 angles for deuterons having energies of 2.5, 
3.0, and 3.5 MeV on thick targets of carbon, aluminum, Teflon, CHe, 
and CD. When summed over 47 sr at constant neutron energy to 
approximate (for example) the neutron spectrum from isotropic 
mono-energetic deuterons, the **F(d,n) and ?’Al(d,n) spectra still 
show well-resolved high-energy peaks at each bombarding energy. 
The synthesized TOF spectra that would be observed for such a case 
with pulse mode detectors and those that would be observed with 
current mode scintillation detectors are presented. 9 figures, 1 table. 
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NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 36446, 36447, 36448, 37717 


37720 (CONF-781114—12) Uses of pulsed neutron sources for 
research in magnetism and other areas of condensed matter physics. 
Sinha, S.K. (Argonne National Lab., IL (USA)). 1978. Contract W- 
31-109-ENG-38. 26p. Dep. NTIS, PC A03/MF AO1. 

From 24. conference on magnetism and magnetic materials; 
Cleveland, OH, USA (14 Nov 1978). 

The next decade will see the development worldwide of 
pulsed spallation neutron sources for condensed matter research. A 
conceptual introduction to such neutron sources is given. Neutron 
time-of-flight techniques as applied to diffraction and inelastic neu- 
tron —s spectroscopy are discussed, and compared with tech- 
niques using crystal spectrometers. The advantages of such sources 
such as hig cflective thermal and higher energy neutron fluxes for 
certain kinds of experiments are discussed. The applications of these 
sources to various areas of condensed matter research are reviewed, 
with special emphasis on the study of magnetism. Finally, a brief 
account is given of the status of pulsed spallation source develop- 
ment around the world. 


37721 (UCID—18086) Thick-target neutron and y-ray yields 
induced by medium-energy proton and deuteron bombardments. 
Becker, J. e Howe, R.E.; Crase, K.W.; Farley, E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 7 Mar 1979. Con- 
tract W-7405-ENG-48. 29p. Dep. NTIS, PC A03/MF AO1. 

Stopping samples of Lucite, Al, Fe, and **U (Fe, and **U) 
were irradiated with 330 MeV deuterons (260 MeV protons). For 
each target, neutron energy — and ee ee yields were 
measured using the time-of-flight technique ie detector was a 
right cylindrical volume of deuterated benzene, 12.5-cm diameter x 
7.5-cm long, located at 110° to the incident beam direction. The 
sg yield and the prompt y-ray yield were found to depend 

m the atomic number of the target and upon the incident projec- 

e. The measured shape of the neutron energy spectrum was not 
aiaie dependent on either the incident projectile or the tar; — 
atomic number. A lower limit for absolute neutron yields was 
obtained. 


DOSIMETRY 
REFER ALSO TO CITATION(S) 37559 


SOLID STATE PHYSICS 


REFER ALSO TO CITATION(S) 37113, 37645 


37722 (IS-M—183) Utilization of NMR in determination of hy- 
drogen 


structure in solids. Barnes, R.G. (Ames Lab., IA (USA)). 
1979. Contract W-7405-ENG-82. 15p. (CONF-790127—4). Dep. 
NTIS, PC A02/MF AO1. 

From Workshop on analysis of hydrogen in solids; Albuquer- 
que, NM, USA (23 Jan 1979). 

Nuclear magnetic resonance (NMR) methods offer many 
opportunities for obtaining information on structures and atom loca- 
tions in metal-hydrogen systems. Nuclei interact with the microscop- 
ic local environment via their magnetic dipole and electric quadru- 
pole moments, and since these moment properties are invariable for a 
given nuclear species, the interactions serve to probe the magnitudes 
and symmetries of the electric and magnetic fields at the nuclear 
sites. A variety of experimental techniques may be utilized, including 
both steady-state (wide-line) and transient (pulsed) measurements. 
These techniques may be applied to study the NMR of all three 
hydrogen isotopes (1H, *D, *T). In addition to structural aspects, 
NMR measurements provide information —— to electronic 
structure and hydrogen diffusion in metal-hydrogen systems. This 
review concentrates on the utilization of wide-line methods which 
yield parameters characterizing the steady-state interactions of nuclei 
with their environment. Pulse experiments which measure nuclear 
spin relaxation times also furnish information on structures and 
phases. 


SUPERCONDUCTIVITY 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 37058, 37085 


37723 (CONF-781114—13) Magnetic interactions in ternary su- 
perconductors. Shenoy, G.K.; Dunlap, B.D.; Fradin, F.Y.; Kimball, 
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C.W.; Potzel, W.; Proebst, F.; Kalvius, G.M. (Argonne National 
Lab., IL (USA); Northern Illinois Univ., Dekalb (USA); Technische 
Univ. Muenchen (Germany, F.R.)). 1978. Contract W-31-109-ENG- 
38. 12p. Dep. NTIS, PC cana gl A0l1. 

and magnetic materials; 


From 24. conferen: 
Cleveland, OH, USA (14 er 1978). 

Numerous ternary superconductors containing rare-earth 
atoms have recently been studied in order to investigate the magnet- 
ic interactions between the conduction electrons and local 
moments. These investigations range from the evaluation of the 
strength of spin-flip scattering of the conduction electrons off the 
rare-earth moments to the problem of the coexistence of supercon- 
ductivity and etic order. Results are presented of studies on 
(Eu,Sn)MoeSs, ErRhyBu, Er/sub 1-x/Ho/sub x/RhyB, and Er/sub 1- 
x/Gd/sub x/Rh,B, using primarily the Moessbauer effect in **Eu 
and ‘Er, and nuclear magnetic resonance of ®*Mo. The paramag- 
netic hyperfine spectra of the rare-earth ions indicate a weak cou- 
pling of the 4f magnetic moment to the conduction electrons. The 
enhanced H/sub c2/ value in (Eu,Sn)MosSs is found to be related to 
a negative s-band polarization at the Mo site. The magnetic moment 
on the Er atom in ErRh,B, (and in related materials) in the magneti- 
cally ordered state is found to be about 8.3 /sub B/. This is 30% 
larger than that measured from neutron studies, indicating 
that only a component of the moment shows long-range magnetic 
order. 


37724 of superconductivity by quasiparticle tunnel- 
ing. Gray, K.E. (Argonne National Lab., IL (USA)). Solid State 
Commun.; 26: No. 10, 633-635(Jun 1978). 

Increases of the superconducting energy gap A have been 
measured using an entirely new of enhancement. Instead 
of microwave or phonon irradiation, the new mechanism uses quasi 
ap tunneling between two identical superconductors at voltages 

than 2A. A decrease inthe quasi iparticle density accompanies the 
increase in A. This mechanism important advantages in making 
quantitative comparisons with theory. 


37725 eae Pair breaking in eet Kondo super- 
conductors, Schuh, B. (Koeln Univ. (Germany, F.R.). Mathematisch- 
+ ae acer ne Tae Fakultaet). 12 Feb or 82p. (In German). 
Dep. NTIS (US Sales Only), PC A0S/MF AO1. 

a oe ee ee ee 
frame the effect of finite concentrations of magnetic impurities on 
some equilibrium properties of superconductors in phase transition. 
This frame, abbreviated by NST in this pepet, consists essentially of 
(1) the s-d model plus BCS description of superconduction, (2) the 
application of the method of the equations of motion with well- 
known decoupling procedure (N ), and (3) the use of STMA 
for the treatment of finite concen The choice of this theory 
is mainly motivated by the interest in the occurrence of the Kondo 
effect, as this is, in the chosen descri represented by a single 
parameter - the Kondo temperature. theory further permits to 
attribute the disturbance or destruction of pec Mer woe by mag- 
netic impurities physically to a mechanism because of 
spinflip scattering and to express it quantitatively by a pairbreaking 
function depending on concentration, temperature, and energy. For 
this function for the first time an in equation is derived whose 
(numerical) solutions are used for a (1) the concentration 
dependence of the transition temperature, (2) the dependence of the 
step in the specific heat on the transition temperature, and (3) the 
phase boundary curve in the Hce.—Tc . The results are in 
good agreement with experimental data for typical Kondo supercon- 
ductors. In addition, in the second chapter approximations for the 
pairbreaking function and its essential features, having already exist- 
ed earlier, are discussed. Finally a semiphenomenological theory is 
presented containing all the essential features of the dependence of 
the pair breaking function on concentration, temperature, and 
energy and yielding satisfying results. Because it is easier to be 
handled it is to be pref to the results of the exact NST. 


37726 Anisotropy effects in Weber, H.W. (ed.). 
New York, NY; Plenum Press (1977). 318p. (CONF-7604162—). The 
Publisher, 227 West 17th Street, New York, NY 10011. 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

Research on anisotropy effects in superconductors is covered. 
The development and the present state of theory and experiment 
concerning the anisotropies of the upper critical field and magnetiz- 
ation, as well as the flux line lattice and the superconducting ener 
gap are discussed. Additional anisotropy effects associated with the 
intermediate state patterns or the specific heat are also discussed. 
Abstracts of individual items from the meeting were prepared for the 
data base. (GHT) 


37727 Theory of macroscopic anisotropy phenomena in 
superconductors. Teichler, H. (Stuttgart Univ., ow ek we. of 


Anisotropy effects in su mductors. Weber, H.W. ). New 
York, NY; Plenum Press (1977). 
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From International discussion meeting; Vienna, Austria (21 


anisotropy in metals with low or moderate impurity content at 
arbitrary temperatures below T/sub c/ is considered. According to 
this theory the anisotropy of the energy gap of the pure material and 
details of the electron band structure anigotropy samme | 
from investigations of the temperature and imp 

H/sub c2/ anisotropy. Ss oddllien, & ciadl tame a eed 
orientations of the ux line lattice relative to the crystal lattice is 


on the of the upper 

Ohtsuka, T. (Tohoku Univ., 

Sendai, a— W746 of Anisotropy effects in juctors. 
Weber, H (ed). New York, NY; coum Press (1 

From International discussion meeting; Vienna, ‘Austria (21 
Apr 1976). 

The present status of the experimental investigation on the 
upper critical field H/sub c2/ in cubic materials is reviewed. Al- 
though a complete quantitative correspondence with theories based 
on nonlocality is not possible because of unknown parameters in- 
volving Fermi surface anisotropy and the anisotropic attractive 
ER, nN a) eS ae en ae 
predicted dependence of anisotropy on temperature and impurity 
scattering. Investigation on the temperature 
of H/sub c2/ at low temperatures, field at 
absolute zero and anisotropy of the lower crit field is also briefly 
reviewed. 


37729 Influence of Fermi surface anisotropy on H/sub c2/(T). 
Entel, P. (Koeln Univ., Germany); Peter, M. pp 47-56 of Aniso 
effects in superconductors. Woden H.W. rel ed.). New York, 
Plenum Press (1977). 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

The influence of Fermi surface anisotropy on the upper 
critical field H/sub c2/(T) of bulk yee superconductors is investi- 
gated within the framework of an effective two-band model for the 
electron gas. It was found that the temperature dependence of H/sub 
c2/ shows typical from the curve for a 
single band isotropic superconductor. Two types of parameters 
determine these departures: (1) The signs and the strengths of the 
interband electron—phonon cou upling constants determine the en- 
hancement of H/sub c2/(O) with respect to the Helfand—Werth- 
amer value for the isotropic case. (2) The interband transport life- 
times tau/sub ij//sup tr/ and interband Coulomb scattering times 
tau/sub ij/ (i,j label the states in different bands or in different zones 
of the Fermi surface) reduce the enhanced H/sub c2/(O)-values. By 
choosing reasonable values for the coupling constants and for the 
lifetimes it is found that an enhancement of the H/sub c2/(O)-values 
by more than 100% is possible. The difference of 30% between 
measured values of H/sub c2/(O) and the — of weak cou- 
pling theories, which has been observed in system Nb/sub 75+- 
x/Pt/sub 25-+x/ and Cs 1WOs: 9Fo 1 recently can thus be explained. 


37730 Impurity dependence of H/sub c2/ anisotropy in niobium. 
Seidel, E.; Weber, H.W. (Atominstitut der Oesterreichischen Univ., 
Vienna, Austria). pp 57-64 of Anisotropy effects in su ductors. 
Weber, H.W. (ed.). New York, NY; Plenum Press (1977). 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

The lence of the anisotropy effect on the impurity 
concentration in type-II superconductors was studied. The impurity 
parameter of one and the same niobium crystal was increased in 
small steps and the anisotropy of H/sub c2/ was measured at each 
stage in the temperature range from 1.8K to the transition tempera- 
ture. (GHT) 


37731 Microscopic anisotropy parameters of Nb. Teichler, H 
(Stuttgart Univ., ge cg pp B68 of Aniso of Anisotropy effects i in super- 
conductors. Weber, H W. (ed.). New York ; Plenum Press 


(1977). 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

The anisotropy of the ens critical field H/sub c2/ reveals 
the microscopic anisotropies of ucting electron system, 
i.e, the anisotropies of the Fermi surface, of the Fermi velocity, and 
of the attractive electron—electron interaction. According to a 
recent nonlocal theory of H/sub c2/ anisotropy in cubic supercon- 
ductors with low or moderate impurity content at arbitrary tempera- 
tures below T/sub c/, the various microscopic anisotropies contrib- 
ute to the anisotropy of the H/sub c2/ with different temperature 
and impurity dependent weights. Due to this fact investigations of 
H/sub c2/ anisotropy may used to estimate the magnitudes of 
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these various anisotropies in the superconducting electron system. 
Seay Be eae 0 Sees amare Ste OE end Weber 
S732 Aaltey af Hm ee OT 


¢ c2/ in PbTI-alloys. 
=. Us Techies Teic! H. (Stu “eh a 2 yor of 
Aniso’ y effects in su (ed.). New 
York, P vtecnal Press (1 
From International yA meeting; Vienna, Austria (21 
Apr a, 

y of the upper critical field H/sub c2/ was 
wodied for SPO, at% TI alloy in the temperature range between 
1.8 K and 4.2 K. This composition is of special interest, since it 
shows a transition from type-I to type-II superconductivity at 4.6 K 
/i/. 


37733 Comments on H/sub “¥ at low temperatures. Takanaka, 
K. (Tohoku Univ., Sendai, J 75-78 rp ga td effects in 
superconductors. Weber, H. mast New York, NY; Plenum Press 


(1 

‘From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

Two comments are made on the upper critical field at low 
temperatures: (1) on the upper critical field averaged over all field 
directions at zero temperature derived by Hohenberg and Werth- 
amer and (2) on the temperature of the upper critical 


field for Nb and V measured by Williamson at low temperatures. 


37734 Influence of magnetic anisotropy on the properties of 
niobium in the mixed state. Gough, C.E. (Univ. Bin ey 
). pp 79-86 of Anisotropy effects in su mductors. Weber, 

. (ed.). New York, NY; Plenum Press (1 : 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

The importance of taking full account of the anisotropic 
magnetic B aoe ony of niobium in any interpretation of measure- 
ments is trated by reference to measurements of magnetization, 
heat capacity, thermal conductivity and ultrasonic attenuation, all of 
which are strongly influenced by anisotropy in the values of H/sub 
c2/, kappae, and Bo (the field marking transition between the 
‘cain mixed state and the fully developed Abrikosov phase.) 


age Anisotropy of the stress Ag eee of critical 
in uniaxial superconductors. Ott, (Eidgenoessische Technische 
Hochschule, Zurich, sw rab any ox) fof ‘nr effects in 
no Weber, H.W. i) op 875 York, NY; Plenum Press 


From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

A well known feature of experimental superconductivity is 
the change of the critical parameters (critical temperature T/sub c/ 
and critical field H/sub c/) ~— the influence of external stress. 
a & panes Se its are ly useful in view of a 

parison of experimental results with microscopic theories. Of 

enaid interes i case of uniaxial stress applied on an anisotropic 
superconductor. Anisotropies are to be ex due to the non- 
cubic symmetry of the crystal lattice, which in turn influences the 
phonon and the electron of these axial materials. The non- 
transition metals tin, indium, gallium and zinc are studied here 
because the phonon and electron structures are well known at zero 
pressure. In order to study anisotropy effects the measurements have 
to be made on single crystal specimens. Experiments with real 
uniaxial stress on bulk aie crystals are very difficult in these 
metals because of their low yield strengths. 


37736 Magnetization and flux line lattice in anisotropic supercon- 
ductors. Takanaka, K. (Tohoku Univ., Sendai, Japan). pp 93-112 of 
Anisotropy effects in su 
York, NY; Plenum Press (1977). 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

The anisotropies observed in magnetic properties such as the 
upper critical field, the magnetization and the correlation between 
the flux line lattice and the crystal lattice are considered in su 
ductors with uniaxial and cubic symmetry. The magnetization and 
the correlation are well explained by the effective mass model in 
uniaxial materials. As far as cubic materials are concerned, the 
correction of the order parameter to Abrikosov’s solution turns out 
to be important. The upper critical field for polycrystalline samples 
is obtained by taking this correction into account. The term which is 
responsible for the correction of the order parameters plays an 
essential role in determining the anisotropy of magnetization and the 
correlation between the flux line lattice and the crystal lattice. The 
anisotropy of magnetization is in agreement with experimental obser- 
vations, while the variety of correlations observed in Nb and Pb 
alloys cannot be explained by the extension of the Ginzburg— 


uctors. Weber, H.W. (ed.). New 
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Landau equations, which includes only the lowest order term of 
nonlocality. 


37737 Morphology of flux line lattices in single crystalline Type 
bit Schelten, J. (Kernforschungsanlage, Juelich, 
Germany). pp 113-138 of yy effects in — 
Weber, aw (ed.). New York, NY; Plenum Press (1977). 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

From iments with the decoration tehnique and neutron 
diffraction by flux line lattices it was shown that in polycrystalline 
type II su mductors the flux lines form polycrystalline hexagon- 


al vortex lattices, as was predicted for isotropic superconductors by 


theory. In single — su mductors which are anisotropic 
to some extent the following phenomena cocerning lattice morphol- 
ogy were observed. (I) The vortex lattices are single crystalline. (II) 
There are correlations between crystallographic directions of the 
vortex and crystal lattice. (III) The crystal symmetry of the field axis 
influences the symmetry of the vortex lattice. These results were 
experimentally obtained in Nb, PbT1, PbBi, and Tc single crystals 
and the influence of various parameters on the vortex lattice mor- 
phology was investigated. These parameters are: the way of produc- 
ing a vortex lattice, the thermodynamic variables as temperature and 
external field, the impurity parameters, the pinning strength, and dc 
and ac transport currents. Various experiments showed that the 
symmetry and the correlations of the vortex lattice are hardly 
affected by these parameters. However, the quality of the lattice 
measured by the width of (10) rocking curves is easily influenced by 
almost all of these parameters and the pinning strength has the 
strongest effect. Three quite different theoretical attempts were 
perfomed to connect the vortex lattice morphology to anisotropic 
properties of the superconductor, namely to the anisotropy of the 
energy gap, to the anisotropic magnetoelastic interaction between 
the vortex and the crystal lattice, and to the anisotropy of the Fermi 
surface. The results of these theoretical considerations will be com- 
pared with experimental data. 


37738 Correlations between flux line lattice and crystal lattice. 
Obst, B. (Kernforschungszentrums, Kalrsurhe, Germany). pp 139- 
158 of Anisotropy effects in a Weber, H.W. (ed.). 
New York, NY; Plenum Press (1977). 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

Results are presented on magnetic structures at the surface of 
low-kappa Pb—TI/In and Nb anisotropic materials at low tempera- 
tures, revealed by the decoration technique. (GHT) 


37739 Experiments on the correlation between the flux line lat- 
tice and the crystal lattice in superconducting lead films. Rodewald, 
W. (Technischen Univ., Berlin, Germany). pp 159-164 of Anisotropy 
effects in superconductors. Weber, H.W. (ed.). New York, NY; 
Plenum Press (1977). 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

The properties of pure superconductors with a cubic struc- 
ture — on the crystal orientation. Consequently the arrange- 
ment of normal domains in the mixed state or in the intermediate 
state should be correlated with the crystal lattice. This was predicted 
theoretically and demonstrated experimentally. The effect of the 
crystal symmetry on the arrangement of vortices and normal lamel- 
lae in thin pure Pb-crystals is reported. 


37740 Anisotropy in the intermediate state of superconducting 
mercury. Huebener, R.P. (Argonne National Lab., IL); Kampwirth, 
R.T.; Farrell, D.E. pp 165-170 of Anisotropy effects in superconduc- 
tors. Weber, H.W. (ed.). New York, NY; Plenum Press (1977). 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

Recent magneto-optical observations of distinct anisotropy in 
the domain structure of the intermediate state in single-crystalline 
mercury are reported. The sample thickness ranged from 50 to 1600 
pm. 


37741 Mixed state anisotropy of superconducting vanadium. 
Mullen, F.K.; Hembach, R.J.; Genberg, R.W. (Adelphi Univ., 
Garden City, NY). pp 171-176 of Anisotropy effects in superconduc- 
tors. Weber, H.W. (ed.). New York, NY; Plenum Press (1977). 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

Using a null deflection torque magnetometer, single crystal 
spheres of superconducting vanadium were studied at 4.2 K and it 
was found that components of magnetization exist perpendicular to 
the field direction. A typical plot of torque vs. field magnitude H is 
shown with the amplitude being a function of orientation. Torque in 
the Meissner region is a geometric effect caused by deviations from 
sphericity and is well understood on the basis of electromagnetic 

ry. In the mixed state the orientation dependence of the torque 
exhibits the symmetry of the crystal structure. More precisely, 
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Takanaka and Nagashima have shown 

related to the anisotropy of the Fermi surface and 

results for H a H/sub c2/ and T a T/sub c/. It i 

orientation d dence of the torque to be in good agreement with 
the results of tN. 


37742 Measurement of torque due to anisotropy of the magnetiz- 
ation vector in niobium, Schneider, R. (Kernfors- 
chungsanlage, Juelich, Germany); Schelten, J.; Heiden, C. 

182 of Aniso effects in su luctors. Weber, H.W. 
New York, NY; 


The anisotropy of the u critical field in cubic anisotropic 
superconductors is well estab’ . This is not the case for the 
anisotropy of the magnetization vector M in the mixed state. Al- 
though this phenomenon has already been predicted by Takanaka 
and Nagashima in 1970, the first successful experiment was reported 
only recently. The anisotropy of M involves that the vector M is in 
general not parallel to the internal field H and the component M/sub 
x/ perpendicular to H depends on the field direction. This is a 
consequence of the direction dependence of the free energy in 
anisotropic type-II superconductors. This direction dependence can 
be determined from the torque given by: D(phi) = -/sub 2 phi//sup 
2 E/ = poVMHsin €/sub H/, where V denotes the sample volume 
and phi is defined. In order to determine the le €/sub H/ between 
the magnetization M and the internal field H torque experiments 
were made. 


37743 Microscopic calcuations of energy gap . Car- 
botte, J.P. (McMaster Univ., Hamilton, Ontario). ep 183-212 of 
Anisotropy effects in su ductors. Weber, H.W. (ed.). New 
York, NY; Plenum Press (1977). 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

In B.C.S. theory the possibility exists for anisotropy in the 
energy gap although there is no way to relate this anisotropy to the 
basic microscopic interactions that cause the er To 
relate gap maging. £2 fundamentals we need to go the Eli 
gap equations. In this formulation the anisotropy is related to the (a 

a ey », ll wer enn el a S pcilionier 
spectrum, e electron—p matrix element in i 
the Usalingp processes, ofl of wiki als Gane ic. These various 
sources of anisotropy are discussed and results of retical calcula- 
tions are presented for the specific case of Al and of Pb. 


37744 Evaluation of the validity of superconducting evidence for 
anisotropy and multiple energy gaps. J.L.; Mac Vicar, 
M.L.A. (Massachusetts Inst. of Tech., Cambridge). ¥P 213-256 of 
Anisotropy effects in su ductors. Weber, H.W. (ed.). New 
York, NY; Plenum Press (1977). 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

Implicit in the BCS theory of superconductivity is the possi- 
bility of anisotropic or even multiple —s Bape. Systematic devi- 
ations from the quantitative p: ions of thi 
often ascribed to variations in gap eter. Gap anisotropy models 
explain well the results of individual experiments to determine the 
thermodynamic properties of pure materials. Unfortunately, the ani- 
sotropies deduced from such experiments for any given material are 
inconsistent with each other, agreeing only in the limit of no 
observed anisotropy. Improved experimental expertise has generally 
reduced the anisotropy of a given material deduced from a — 
experiment in direct proportion to the purity of the sample investi- 
gated. Various experimental approaches used to determine the gap 
anisotropy are discussed with special emphasis on the more selective 
methods such as superconducting tunneling. In particular, a detailed 
examination of reported tunneling results will be presented since 
tunneling is the most direct method of determining energy gap 
values. A recently developed model of imperfect ing struc- 
tures suggests that previously reported tunneling results are not 
convincing evidence for the existence of gap anisotropy of multiple 
energy gaps in any material. This interpretation, plus the total lack of 
consistency between anisotropy values determined by different ex- 
perimental techniques, indicates that the experimental case for the 
existence of anisotropy of gap values is tenuous at best. 


37745 Tunneling junction phenomena: an answer to unanswered 
questions, MacVicar, M.L.A.; Bostock, J.L.; Milkove, K.R. (Massa- 
chusetts Inst. of Tech., ae pp 257-264 of Anisotropy effects 
in superconductors. Weber, H.W. (ed.). New York, NY; Plenum 
Press (1977). 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

The question of whether data appearing in the tunneling 
literature on multiple gaps really indicates that multiple energy gaps 
or anisotropy exist in niobium is considered. The conclusion is that it 
does not, and that the data does not correspond to individual 
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junctions, but to two Nb/Ox/In junctions connected in a special 
way. (GHT) 


energy gap and 
es of experiments. Gre, 
, L. (Georgetown niv., 
pp 265-282 of y effects in superconduc- 
tors. Weber, HW (ed.). New vor Plenum Press (1977). 
From International discussion meeting: Vienna, Austria (21 
Apr 1976). 
Two kinds of experiments, perft peeenel over a Set Seem, 
measure possible anisotropy of the energy a 20 ae oes 
tion in superconducting systems are reviewed. Sow tials 
ae Gb Gacemumeet of Go a tn ak Gee aoe 
removal of anisotropy by boundary in single crystals 
well annealed ee foils, and (6b) measurement of the 
energy gap via tunneling into single crystals of gallium. (GHT) 


rot nel an aioe tee te oe Tee gap equation: 


» N.C. Ir; Giinton W.L. 

Ghomaiiton Uae Univ., Wa op? 283.292 of Aniso 
effects in spercondectors W” (ed). New York, 
Plenum Press (1977) 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

Experimental manifestations of superconductor energy he 
anisotropy have been observed in data for low temperature 
heat, the critical field, nuclear spin-lattice relaxation time, 
surface resistance, and longitudinal ultrasonic Geuaen Motivated 
largely by the tunneling experiments reported in the 
paper, a model for gap  ahetetee in pure, single crystal, weak- 
coupling superconductors is presented. 


37748 Specific heat of superconducting zinc. Stark, R.W.; 
Auluck, S. (Univ. of Arizona, Tucson). 3 293-298 of Aniso’ 
effects in superconductors. Weber, H. (ed.). New York, 
Plenum Press (1977). 

From International discussion meeting; Vienna, Austria (21 
Apr 1976). 

One of the experimental manifestations of superconductivity 
that has not yet received a quantitative understanding is the electron- 
ee ee 2 ee ee Many 
of these exhibit significant deviations from the BCS 

a larger value of C/sub es/ than that for T 
/sub c/T ~ > 2 the BCS gives C/sub 


usually yielding 

<< _ T/sub c/. For 
es/(T)/ y.T/sub c/ = 8.5 exp (-1.44 T/sub c//T) for an isotropic (T 
= O) energy gap 4o = 1.76 k/sub B/T/sub c/. The slope of C/sub 
es/(T) is 1.44 instead of 1.76 because of two significant contributions 


to the energy change with decreasing temperature: one of these is 
the condensation of further Cooper pairs into the ground state, while 
So taanapest ie tops of Gevicien 00 ata tee sabeioay It is traditional 
to interpret this type of deviation as y in the 
a» but! el aane af Oh eee, for simple 
Gaui, toes Geun toned ah Gn Gta anf Gee 
ent confirmation of this approach has been king. It is 
demonstrated in the following, that such jeute fer zinc, 
wale dows ttsay domateis Geass uae elves 


37749 Unusual resistance effect shown in a periodic S—N—S 
system (Pb—Sn lamellar eutectic). Dupart, J.M. (Univ. of Paris, 
Fontenay-aux-Roses, France); Rosenblatt, J.; Baixeras, J. pp 299-306 
of Anisotropy effects in su luctors. Weber, H.W. (ed.). New 
York, NY; Plenum Press (1977). 

From International discussion meeting; Vienna, Austria (21 


Apr 1976). 

The two com t Pb—Sn lamellar eutectic systems ob- 
tained by solidification in the form of 20 wm thick 
ribbons, if sufficiently regulat, are suitable for studying S—N—S 
es ne Ee See to the lamellae the 
resistivity rho of samples has been measured. 
Rho perpendicular 10 (00 K) has about the same valve for all 
samples (a 5 x 10-7 Mm). The ratio rho perpendicular to (300 K)/rho 
perpendicular to (8 K) can reach the value 10% the values of the 

monocrystals; Sn crysltal is polygon- 
ized whereas the Pb crystal is bent. Each Sn sub; in which the 


lamellar crystals are parallel within 5 x 10~‘ rad, is 10 to 20 lamellae 
wide and 250 ym long. The relationships between the Sn and Pb 


THEORETICAL PHYSICS 


GENERAL AND MISCELLANEOUS 
REFER ALSO TO CITATION(S) 37697 


ERA VOL. 4, NO. 13 


RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 37696 


wae Supergravity field theories and the art of constructing 

them. Freedman, D.Z. (State Univ. of New York's Stony Brook). pp 
205-232 of Deeper porans | in high-energy mg Perlmutter, A. 
Scott, L.F. (eds.). New York, NY; Plenum Press (1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

The review of supergravity field theories includes global 
supersymmetry, supergravity, extended supergravity, minimal gauge 
conten for spin-3/2 and the general strategy of supergravity 
constructions. 39 references. (JFP) 


37751 Renormailizability of supergravity. van Nieuwenhuizen, P. 
(State Univ. of New York, Stony Brook). PP 233-257 of Deeper 


sw IY Pe gy physics. Perlmutter, A.; Scott, L.F. (eds.). 
York, onan. Press (1977). 


From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

Supergravity has better renormalizability properties than Ein- 
stein gravitation. Explicit calculations and theoretical proofs indicate 
that so-called n) models are one- and two-loop finite. Noth- 
ing is yet known about three-loop properties. 31 references. 


37752 Topics in supergravity and supersymmetry. Zumino, B. 

(CERN, _— Switzerland). PR 259-274 of Deeper pathways in 

NY Plas cove. Perlmutter, A.; Scott, L.F. (eds.). New York, 
Dass Peres (1977). 


From Conference ‘of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

The supersymmetric effect which occurs when a super- 
symmetric matter system, in which supersymmetry is spontaneously 
broken, is ~ with supergravity. A second topic discussed is the 
formulation of supergravity as a geometry of superspace. 20 refer- 
ences. 


STATISTICAL PHYSICS AND THERMODYNAMICS 
REFER ALSO TO CITATION(S) 37657 


FUSION ENERGY 


37753 Technology index for 
reactors. Volume 13, No. 2, 1979. Bibliography, author 
index, appendix. Leopoldshafen, Germany; Zentralstelle fuer Atom- 
kernenergie-Dokumentation (1979). 61p. 
This bibliography contains 299 references on various aspects 
of <p physics and thermonuclear reactor research. Subject and 
indexes are included. (MOW) 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 


37754 ag ge 301-318) Electron beam solenoid 
ord, J.; Cooper, R.; Dakin, D.; 
aa, S.; Young, ye ST. (Ph (Physics Interna- 
’ Gan Lennie, CA). 1977 
from 2. international topical conference; Ithaca, NY, USA (3 


The electron Beam Heated Solenoid (EBHS) reactor is a 
linear magnetically confined fusion device in which the bulk or all of 
the heating is provided by a relativistic electron beam (REB). The 
high efficiency and established technology of the REB generator and 
the ability to vary the oes length make this heating technique 
compatible with several and axial enery loss reduction options 
incl oe aon electrostatic and gas end-plug tech- 
niques. per addresses several of the ABs | technical 
aca and sodliee a current evaluation of the concept. The en- 

ent of the high energy plasma ions due to nonadia- 
eo scattering in the multiple mirror geometry indicates the possi- 
bility of reactors of the 150 to 300 meter length operating at 
temperatures > 10 keV. A 275 meter EBHS reactor with a plasma Q 
of 11.3 requiring 33 MJ of beam eneergy is presented. 


37755 (CONF-771035—P1, pp py ® gee heating of a 
mirror confined plasma as a function of the diode geometry and the 

field at the diode. Fisher, A.; Roberson, C.W.; ‘ia 
S. (Univ. of Califorinia, Irvine). 1977. 
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From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


We have investigated the heating of a mirror confined plasma, 
n/sub p/ ~ 10% - 5.10*4 by a relativistic electron beam with the 
following parameters: .9 - 1.2 MeV, 80 - 140 kA, y = 50 ns. The 
field at mirror was 3 kG at the minimum and 5 kG at the peak. 
The beam was launched either at the peak of the field or was 
compressed by a factor of four (area) just before the mirror. Both 
foil and foilless diodes were used. Heating was measured by magnet- 
ic probes, Thomson scattering and neutral . analyzer. The 
beam was diagnosed by a Faraday c by an x-ray pinhole 
camera looking on a nan hit by the » ag We found conditions 
where p’ y electrons were heated and conditions for ion heat- 
ing as well. When the diode was matched to the transmission line, 
folless diodes gave stronger heating than foil diodes. 


37756 (CONF-771035—P1, pp 407-419) Effects of e-beam tem- 
mio plasma heating. Wharton, C.B. (Cornell Univ., Ithaca, 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


er. series of experiments showed that the energy transfer from 
lasma is greatest when the beam has the least perpendicular 

— y ite the lowest temperature). The increase in perpendicular 
energy was due to beam scattering, which was caused by two 
effects: the anode foil, where the beam first entered the plasma, and 
by the beam-plasma interaction itself. The foil-scattering produced a 
predictable degradation of plasma heating, as measured by charge- 
exchange analysis, diamagnetic loops and 90° laser scattering. Heat- 
ing levels were roughly one third as large with a 2 mil titanium 
anode foil as with a 1/2 mil foil. Scattering of beam electrons by the 
two-stream interaction in the plasma was very large, leading to 
eeegeens © alee 20 SL on tee 2s Oe 

t two reflections. The interaction occurred during the first 20 

ited in the 
the uniform 


$0 30 om of beam posstestion with little ener; + &- 
plasma over the remaining 100 cm of passage 
plasma column. 


37757 (COO—2323-7) Potential well formation in electrostatic 
confinemen' 


tt devices. Technical summary report. Cherrin B.E.; 
Verdeyen, J.T. (Illinois Univ., Urbana (USA). Gaseous lectronics 
Pe Contract EY-76-S-02-2323. 12p. Dep. NTIS, PC A02/ 

AOl. 

The experimental and theoretical studies on Inertial Electro- 
static Plasma Confinement that have been performed in the Gaseous 
Electronics Laboratory of the University of Illinois are reviewed. 
= has been experimental confirmation of the production of a 

— tential structure in both small and large spherical devices 
retical analysis has indicated the parameter range that is 

pene in order to explain such results. Further experimental and 
theoretical approaches to testing the IEPC concept are suggested. 


37758 (COO—4710-1) Report to DOE on the evaluation of ini- 
tial Breun, R.A.; Kesner, J.; Nonn, P.; Pian, T.; 
Post, R.S.; Scharer, J.; Smatlak, D.; Smith, D.; Yugo, J.; Yujiri, L. 
(Wisconsin Univ., Madison (USA)). Dec 1978. Contract ET-78-C- 
02-4710. 38p. Dep. NTIS, PC A03/MF AO1. 

This report summarizes work up to Dec. 1, 1978 on the single 
mirror plug of Phaedrus. The design, construction and initial experi- 
ments proceeded without major problems. The results on RF trap- 
ping and heating steadily improved during the months of October 
and November with our best results being obtained during the last 
two weeks of November. These positive results are encouraging for 
RF heating in mirrors. The experiments to date have concentrated 
on heating stream gun plasmas. This plasma source has been well 
suited for our initial studies as it produces a hot, dense plasma over a 
long duration (~ 1 msec). This has made diagnostics particularly 
straight forward. Because of the time scale we have carried out most 
of our work with the 200 kW source which is capable of running for 
long pulses (30 msec). 


G4-Tee P) Proposal for the study of laminar relativis- 

by a foilless diode. Jones, M.E.; Thode, 

. (Los yo oar Scientific Lab., NM (USA)). - 1979. Contract 
W-7405-ENG-36. 18p. Dep. NTIS, PC A02/MF A 

The continuation of an analytical and coin study of 

intense relativistic electron beam generation by foilless diodes is 

proposed. The inves’ : is aimed at optimizing the diode design 

to produce a laminar 


37760 cea ae Oak Ridge TNS Program: reference 
design and for a TNS ECH startup system. Rosenfeld, 
R. (Oak Ridge Na National Lab., TN (USA)). Apr 1979. Contract w- 
T405-ENG. 33p. Dep. NTIS, PC A03/MF AOl. 

The use of microwave radio frequency (rf) heating in The 
Next Step (TNS) is considered to be a viable approach to accom- 
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plishing reliable preionization while significantly lowering the peak 
power requirements and cost of the ohmic heating power ly 
system. Electron cyclotron heating (ECH) is a promising type of rf 
heating in which high power microwave energy is deposited into the 
plasma region. The proposed system is based on a configuration of 
five 200-kW gyroklystrons which will deliver 1 MW at 120 GHz to 
the plasma area for pulse periods of up to 6.0 sec. Completion of an 
operational system could be targeted for December 1989 at an 
estimated cost (in 1978 dollars) of $4 million. A discussion and 
description of a conceptual system are presented. Estimates of costs, 
schedules, and research and development (R and D) needs are 
included. 


37761 (PPPL—1528) Stochastic ion heating by a lower hybrid 
wave, II. Karney, C.F.F. (Princeton Univ., NJ (USA). Plasma Phys- 
ics Lab.). Apr 1979. Contract EY-76-C-02-3073. Tip. Dep. NTIS, PC 
A04/MF A01. 

The motion of an ion in a coherent lower hybrid wave 
(characterized by vertical bar/sub parallel/vertical bar much less 
than vertical bar x/sub perpendicular to/vertical bar and w much 
greater than 1/sub i/) in a tokamak plasma is studied. For ions 
satisfying v/sub perpendicular to/ > w/k/sub perpendicular to/, the 
Lorentz force law for the ions is reduced to a set of difference 
equations which give the Larmor radius and phase of an ion on one 
cyclotron orbit in terms of these quantities a cyclotron period earlier. 
From these difference equations an earlier result [Phys. Fluids 21, 
1584(1978)] that above a certain wave amplitude the ion motion is 
stochastic, is readily obtained. The stochasticity threshold is given a 
simple physical interpretation. In addition, the difference equations 
are used to derive a diffusion equation governing the heating of the 
ions above the stochasticity threshold. By including the effects of 
collisions, the heating rate for the bulk ions is obtained. 


37762 (UCRL—52634) Electron cyclotron resonance heating of 
tandem mirrors. Porkolab, M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 19 Dec 1978. Contract W-7405-ENG- 
48. 28p. Dep. NTIS, PC A03/MF AOl1. 

Heating electrons by microwave power near either the elec- 
tron cyclotron frequency or its harmonic is analyzed in some detail. 
The purpose of this study is to determine whether electrons in 
current or future mirror devices could be heated by electromagnetic 
waves in this frequency range. Absorption lengths, accessibility 
conditions, and appropriate polarization are among the concerns 
studied. It is found that the Tandem Mirror Experiment (TMX) may 
efficiently be heated by the extraordinary mode at omega = omega 
either in the solenoid-to-plug transition region or near the center of 
the plug at densities n~ 10'%cm™*. 


shal » eee 1464) Magnetoelectrostatic trap. Pastuk- 
hov, Yushmanov, E.E. (Gosudarstvennyj Komitet po 
Ehne mec Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
—_ Feb 1979. Translation of [IAE—3042, 45p, Moscow, 1978. 
Dep. NTIS, PC A0S/MF AO1. 

~ present paper treats some of the most important physical 
problems of plasma confinement in traps with cusped magnetic 
geometry and electrostatically closed holes. These include the mo- 
tions of individual particles; the equilibrium of the plasma and 
mangnetic field; the structure of the transition layer and transport 
processes across the magnetic field; the escape of particles through 
potential barriers; heating by means of electron injection; the effi- 
ciency of a magnetoelectrostatic reactor; and similarity laws. The 
treatment is made with allowance for classical processes alone. 


37764 Transport model for Alcator scaling in tokamaks. Ohkawa, 
T. (General Atomic Co., San Diego, Calif. (USA)). Phys. Lett., A; 67: 
No. 1, 35-38(10 Jun 1978). 

A theoretical model is proposed to explain the tokamak 
energy confinement time. With no adjustable numerical coefficients, 
the model predicts experimentally observed values to within a level 
of uncertainty consistent with the intrinsic spread of the experimen- 
tal data and the necessity of calculating the confinement time with- 
out precise knowledge of the temperature profile. 


37765 Ohmic heating and ionization measurements for an axial 
discharge in hydrogen. Cross, R.C.; Blackwell, B.D. (Sydney Univ. 
on School of Physics). Aust. J. Phys.; 1: No. 1, 61-69(Feb 

Experimental results are presented on the heating effect and 
rate of ionization produced by an axial discharge (approximately 10 
kA) in hydrogen gas at filling pressures of 25-400 mTorr. The 
electron temperature remains very low (about 1.5 eV) even at ohmic 
heating power levels as high as 200 MWm_~®. The results are com- 
pared with a theoretical model which assumes that the only energy 
loss mechanism is ionization of neutral particles. The importance of 
other loss mechanisms, including convection, conduction and radi- 
ation, is also discussed. 
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37766 High-power neutral injection and ion power balance in 
TFR. Nucl. Fusion; 18: No. 9, 1271-1303(1978). 


A fast-neutral power of up to 570kW has been injected into 
TFR. At low densities (anti nsub(e) approximately = 2- 
3x10"°cm~*), the central ion temperature was doubled to 2keV as a 
result of the injection. The ion temperature increases linearly with 
the injected power. Macroscopic due to the injected 

power yield information on the ion behaviour and the ion energy 
Confinement time. There are indications that the ion heat conduction 

ht be anomalous. Effects of neutral injection on equilibrium, 
ility, and impurity concentration are discussed. 


37767 Plasma energy confinement in conventional mirrors with 
ediunsity tented deme, Bale Ws Correll, D.L.; Rensink, M.E. 
(California Univ., Livermore (USA). Lawrence Livermore ee 
Gormezano, C. ‘(Association Euratom-CEA, Grenoble, France 

Nucl. Fusion; 18: No. 10, 1379-1388(1978). 

By means of a 2-d, multi-species, Fokker-Planck code, it is 
found for conventional mirror reactors that heating of the electrons 
from an external power source leads to a decrease in Q. 
for mirror plasmas such as 2XIIB, electron heating does not improve 
the total energy confinement because of additional losses associated 
with quasi-linear stabilization requirements. 


37768 Ion energy balance in Ohmically heated PLT discharges. 
Brusati, M.; Davis, S.L.; Hosea, J.C.; Strachan, J.D.; Suckewer, S. 
(Princeton Univ. N.J. (USA). Plasma Physics Lab.). Nucl. Fusion; 
18: No. 9, 1205-1216(1978). 

Radial profiles of the ion temperature have been measured on 
PLT by using neutron flux Doppler broadening of oxygen, carbon 

ond talban line radiations, and charge exchange. The ion tem; 

= (approximately <1.2keV) is consistent with Hinton-Rosen' uth 
neoclassical heat conduction in the plateau regime as the dominant 
energy loss from the plasma with central ion energy confinement 
times approximately <0.1s. 


37769 Collisional loss of electrostatically confined species in a 
mirror. Cohen, R.H.; Rensink, M.E.; Cutler, T.A.; Mirin, 
A.A. (California Univ., Livermore (USA). Lawrence Livermore 


Lab.). Nucl. Fusion; 18: No. 9, 1229-1243(1978). 
The basic problem of particle 
field with an electrostatic —— 


end-loss in a magnetic — 
tial is considered. 
analytic treatments of Pastukhov and Rosenbluth con 
been ene 2 ty ay eee ——— & 
Lp stay maps al ps eet ue 
to apply to trary magnetic- profiles of square-w 
The analytic results are com from one- 
and two-dimensional Fokker- 
with potential, mirror ratio, and effective charge is considered. The 
closest agreement (within 20%) i is between the 2-D Fokker-Planck 
and generalized Pastukhov results. 


Neutral-beam requirements for ignit- 

plasmas. Cohn, D.R.; Kreischer, K. (Massachusetts Inst. 
of Tech., Cambridge (USA). National Magnet Lab.); Jassby, D.L. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). Nucl Fusion; 
18: No. 9, 1255-1262(1978). 

Neutral-beam energies of 200 to 500-keV D®° may be required 
to ensure adequate penetration into the centre of ignition-sized 
tokamak plasmas. However, the beam energy requirement can be 
reduced by using a start-up scenario in which the final plasma is 
formed by major-radius compression of a beam-heated plasma whose 
density-radius Product, na, is 
beam penetration. “Com 
plasmas in which ntausu! 
radius compression C increases na by Gupt372). This paper fn nol 
the dependence on C of beam energy and beam power for plasmas 
which obey “empirical scaling laws’ Poe the type ntausub(E) approxi- 
mately (na)*. The dependences on C of sto etic energy and 
TF-coil power ap aT are also determined. It is found that a 
compression ratio of 1.5 to attain the ignited plasma permits ade- 
quate penetration by 150-keV D° beams. 


37771 Effect of electric fields on collisionless plasma 
diffusion in the “Saturn” stellarator. Voitsenya, V.S.; Voloshko, 
A.Yu.; a S.S.; Solodovchenko, SL: Shtan, A.F. (AN 
Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij. Inst.). Fiz. Plazmy; 
3: No. 6, 1187-1192(Nov- Dec 1977). (In Russian). 

The effect of alternating electric fields on confinement of a 
collisionless plasma in a toroidal three-cut stellarator was investigat- 
ed. HF fields with a regulated spectrum covering the frequency 
range of reflection of localized electrons of 0.2-1.2 MHz were 
excited in an in ected plasma with the density (1 - 5)x10®°cm~* and an 
electron temperature Tsub(e) approximately equal to 5 eV. It is 
— experimentally that the plasma confinement time in the 

diffusion regime can s Seaneenal te Oa by seer 
wae choice of the frequency range of excited low-level longitudi- 
nal HF fields. In the intermediate range of electron collision frequen- 
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cies (the “plateau” region) neither effect of the HF fields on plasma 
Selene oor ger peed ches cn to om 
of monochromatic electric fields in the plasma, were 


gruppe 
Noee Sos CUgTD. 
s Somme congress on waves and instabilities in 
te Peg wee (27 Jun - 1 Jul 1977). 

With its possible application for laser fusion the generation of 
dense plasmas by irradiation of solid matter with intense laser light 
has found considerable interest. This calls for an understanding of 
the linear and nonlinear interaction mechanisms between laser radi- 
ation and plasma. In the paper we will discuss experiments devoted 
ae ee 


37773 ICRF heating in Tokamaks. Takahashi, H. (Princeto: 
Univ., N.J. (USA). Plasma Physics Lab.). J. Phys. (Paris), Collog.: 
No. 6, C6.171-C6.190(1977). 

From 3. International congress on waves and instabilities in 
plasmas; Palaiseau, France (27 Jun - 1 Jul 1977). 

The current status of ICRF heating of Tokamak plasmas is 
described: the physics of wave damping and the evaluation of ion 
heating are discussed. Recent experiments in several Tokamak de- 
vices at the second harmonic of the deuteron cyclotron frequency 
have exhibited i between the observed and pre- 
dicted wave damping. Current thinking attributes these discrepancies 
to the influence of a two-ion hybrid resonance between the majority 
deuterium ions and impurity protons. A number of experimental 

to be consistent with this view. One theory 

ping to a linear mode conversion at the two-ion 

hybrid layer. This process is important, if the proton-to-deuteron 

density ratio is large (>10%). A possible explanation, based upon 

enhanced tegen | harmonic damping due to the proximity of the 

two-ion Ae tery! cyclotron resonance layers, is discussed. The 

boundary value problem for fast wave propagation in an inhomogen- 

eous two-ion plasma has been solved explicitly to obtain the wave 

field structure. For modest proton concentrations (<5%) a ane 
i larized electric field is found in the re, 

cyclotron resonant layers. This beat 

appears to provide sufficient ent of the second harmonic 

ing strength to account for the observed discrepancies. Howev- 

er, a le measurement of the proton concentration is needed to 

choose between the two possibilities. Ion heating was examined in 

ts in the ATC device. It is shown that 

the bulk of the ions in the core of a Tokamak 

plasma with efficiencies ing from 10 to 40% without causing 

any significant change in the ion energy confinement. 


37774 Lower hybrid frequency heating in toroidal devices with 
emphasis on Wega results. Tonon, G.; Blanc, P.; Gormezano, C.; 
Hess, W.; Ichtchenko, G.; Nguyen, TK; Magne, R. (Association 
BeuoeCEA, — a, Jeteion de Grenoble, t 
ore at ; Ohlendorf, W.; Pacher. 

H. J. Phys 
From 3. 


, Oy No. 6, C6.161-C6. 169197. 

International congress on waves and instabilities in 
plasmas; Palaiseau, France (27 Jun - 1 Jul 1977). 

Bow See: various methods of additional heating of toroidal 
magnetically confined plasmas by high frequency fields, heating near 
the lower hybrid freq rx promising. With principal refer- 
poner to the results of Reynosa yn ge A 

its on analogous experiments, the ussion centers on three 
—_ first, the coupling of the H.F. energy to the plasma; secondly, 


induced in 19 — parameters and finally ion 
Suloty dondnerant 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 37818 


37775 (COO—2229-50) Ion beam probe plasma diagnostic 
system. Technical report, 1 February 1977—31 December 
1978. Hickok, R.L.; Jennings, W.C.; Woo, J.T.; connor, K.A. (Rens- 
selaer Polytechnic Inst., Troy, NY (USA)). Jan 1979. Contract EY- 
76-S-02-2229. 33p. (RPDL—79-1). Dep. NTIS, PC A02/MF AO1. 
During this time, reliable operation of the research tokamak, 
RENTOR, has been established but thedischarge is characterized by 
a large ee | ulaion producing a strong x-ray flux. An ion 
beam probe scattering diagnostic system have been 
feneiied on on RENTOR. but no definitive results have been obtained 
due to the large noise signal generated by the x-ray flux. The 
ALICE coil has been obtained on loan from LLL and is 
naan 8 up 6 Go Seek meee: Seen. It will be used for particle 
beam diagnostic development in 3 dimensional magnetic well geome- 

try. A heavy neutral beam diagnostic system has been designed and 
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is under construction for measuring the space potential in ALEX. 
Improvements in the focusing properties of ion guns and in the 
sensitivity of the feedback controlled electrostatic energy analyzers 
have been obtained. 


37776 (COO—2229-55) Collected abstracts on particle beam di- 
agnostic Hickok, R.L. (Rensselaer Polytechnic Inst., Troy, 
NY (USA). Plasma Dynamics Lab.). Jan 1979. Contract EY-76-S-05- 
2229. 19p. Dep. NTIS, PC A02/MF AOl. 

This report contains a compilation of abstracts on work 
related to particle beam ostics for high temperature plasmas. 
The abstracts were gathered in early 1978 and represent the status of 
the various programs as of that date. It is not suggested that this is a 
comprehensive list of all the work that is going on in the develop- 
ment of particle beam diagnostics, but it does provide a representa- 
tive view of the work in this field. For example, no abstracts were 
received from the U.S.S.R. even though they have considerable 
activity in particle beam diagnostics. 

37777 (COO—4021-2) Development of a high resolution, beer 
sensitivity cylindrical spectrometer for line shape 

x-rays emitted from hot Progress report, August 1, rh 
July 31, 1978. Taylor, P.O.; Schnopper, H. (Smithsonian Astrophysi- 
cal Observatory, Cambridge, MA (USA)). May 1978. Contract EY- 
76-S-02-4041. 30p. Dep. S, PC A03/MF AOl1. 

This report oulines progress towards development of a high 
resolution, high throughput, curved crystal spectrometer suitable for 
line shape diagnostics of x-rays emitted from hot plasmas. The 
instrument is designed to interface with the MIT Tokamak (Alcator) 
with the initial aim of studying the prominent MoL lines which 
occur in the x-ray spectrum. However, it will have the versatility to 
function over an energy range of at least 1.5 keV to 7 keV allowing 
determination of temperature, charge state and density distributions 
for important impurity ions. The spectrometer employs a large, 
cylindrically bent crystal which focuses the dispersed x-rays along 
the cylinder axis where they are recorded by a position sensitive 

roportional counter. Thus, a wide energy ay 2 of the spectrum can 
be recorded simultaneously and sensitively from a short duration 
plasma. Computer control of data acquisition and analysis will allow 
real-time diagnostics. 


37778 (UCRL—50025-78-3, pp 5-9) Framing-camera tube devel- 
oped for sub-100-ps range. 30 Oct 1978. 

In Electronics Engineering Department quarterly report No. 
3, 1978. 

A new pages eee tube, developed by Electronics Engi- 
neering, is capable of recording two-dimensional image frames with 
high spatial resolution in the sub-100-ps range. Framing is performed 
by streaking a two-dimensional electron image across narrow slits; 
the resulting electron-line images from the slits are restored into a 
framed image by a restorer deflector operating synchronously with 
the dissector deflector. We have demonstrated its performance in a 
prototype tube by recording 125-ps-duration framed images of 2.5- 
mm patterns. The limitation in the framing speed is in the external 
electronic drivers for the deflectors and not in the tube design 
characteristics. Shorter frame durations (below 100 ps) can be ob- 
tained by use of faster deflection drivers. 


37779 (Y/DA—7850) X-ray microscope fabrication development. 
Progress report for period April 15, 1978. Arnold, J.B.; Bezik, 
M.J.; Rasnick, W.H.; Steger, P.J. (Oak Ridge Y-12 Plant, T™N 
(USA)). 7 Aug 1978. Contract W-7405-ENG- 36. llp. Dep. NTIS, 
PC A02/MF AO1. 

Three different mandrels were designed and are being evalu- 
ated in regard to fabrication ease, plating, and plated-element remov- 
al. An adherence problem is ffecting the ability to remove the 
meeps elements from the mandrels with small forces. This difficulty 

resulted in figure damage to the elements. This removal problem 
was not present in the production of several microscopes two years 
ago. An examination of the surface of the aluminum shows that 
contamination may be the cause. The problem is being pursued. 


37780 Spectroscopic observation of LT-3 tokamak plasma at dis- 
ruptive instability. Morton, A.H.; Srinivasacharya, K.G. (Australian 
National Univ., Canberra. Dept. of Engineering Physics). Nucl. 
Fusion; 18: No. 10, 1417-1423(1978). 
Chord observations of radiation from oxygen impurity ions 
(O Ill, O IV and O V) in the LT-3 hydrogen plasma have been made 
simultaneously through a number of optical ports. These showed a 
tially structured entry of oxygen into the plasma just before the 
disruption and, at the disruption, an expansion of the central plasma 
into the outer regions with velocities of 3-8kms~*. The plasma 
column appeared to be kinked with a stationary modal structure of 
m=n=1 on which were superimposed a moving central m=1 
perturbation and, at larger radii, moving perturbations with m>1. 


37781 Study of ve instabilities in the PLT tokamak using 
X-ray techniques. Sauthoff, N.R.; von Goeler, S.; Stodiek, W. (Prin- 
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ceton Univ., N.J. (USA). Plasma Physics Lab.). Nucl Fusion; 18: 
No. 10, 1445-1458(1978). 

Disruptive instabilities in PLT have been analysed by using 
an array of surface barrier X-ray viewing the plasma cross- 
section along 20 chords. A wide a of phenomena has been 
observed. A system of classification has been attempted, based upon: 
(1) the severity of the disruption, (2) the dominant Pog! — seal oscilla- 
tions, and (3) the location of the onset of the ption. Minor 
disruptions, in which the disruption does not meer = « at the location 
of the island of the FD peoccaend oscillation, jent higher G 
sometimes accompani Lec Ey re gpm get 
oscillations of different helici near the natn 
disruption. Major disruptions eahibit flatter central eros, 
ing of the oscillations, asymmetry with respect to the cen’ 
discharge, and a correlation with high-Z impurity ae 


37782 Generation of pumping wave harmonics and diagnostics 

plasma parametric turbulence. Bychenkov, V.Yu.; Silin, V.P.; Tik- 
omaha V.T. (AN SSSR, Moscow. Fizicheskij Inst.). Fiz. Plazmy; 
3: No. 6, 1314-1322(Nov-Dec 1977). (In Russian). 

Generation of 2c,(3/2)0,(1/2)0 harmonics, where a is 
pumping frequency owing to plasma oscillation combination scatter- 
ing of a pumping wave has been studied. Spectral and angular 
distributions of harmonics, transformation coefficient of pumping 
radiation into harmonics have been ofound. Strong focusing of 
radiation and ee ae target irradiation were consid- 
ered. Experimental data and theoretical estimations obtained have 
been compared. The formulae relating intensities as well as spectral 
and angular distributions of harmonics with turbulent plasma noises 
were obtained. It is established, that experimental investigations of 
harmonics are the effective diagnostic method of turbu- 
lence, permitting to draw conclusions about distribution of turbulent 
noise in accordance with wave frequencies and lengths. 


37783 Measuring spatial distributions of residual gas density 
electric potential in a plasma. Bocharov, V.N.; Ki vtsev, A.M.; 
Sorokin, A.F.; Ul’yanov, Yu.N. Zh. Prikl. Mekh. Tekh. Fiz.; No. 5, 
35-40(Sep-Oct 1977). (In Russian). 

A method for ining density profiles of molecular and 
atomic components of a residual in a plasma volume of is 
suggested. The method is based on the charge exchange of the beam 
of fast hydrogen or deuterium ions, introduced in the plasma. Simul- 
taneously, the measurements of the shift of the energy spectrum of 
atoms produced are used to obtain the profile of the electric poten- 
tial distribution in the plasma. The results of the measurements in 
weakly ionized helium and hydrogen plasmas of the Penning dis- 
charge are presented. The total accuracy of the determination of the 
residual gas density is better than 50 % and depends mainly on the 
accuracy of the literature data on the charge exchange cross sec- 
tions. 


PLASMA KINETICS - GENERAL 

REFER ALSO TO CITATION(S) 38022 

37784 (CONF-780508—P2, pp 818-823) Plasma engineering: a 
perspective. Gralnick, S.L. (Princeton Univ., NJ). 1978. 


From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 


This review paper will present the authors perspective of the 
field of Plasma Engineering as it has evolved over the preceding five 
years. This embrionic discipline has grown in that period of time to 


the point where it is sufficiently mature to become part of the 
curriculum, and a speciality pera the discipline of Nuclear 
neering. Plasma Engineering can be distinguished from the under! 

ing science of plasma physics in that in the pursuit of the latter, om 
goal is the understanding of the fundamental processes governing the 
behavior of plasmas while the former discipline seeks the embodi- 
ment of these — in useful devices. Consequent to this , the 
plasma engineer, of necessity, is concerned with the interfaces be- 
tween a plasma configuration and the device by which it is produced 
and maintained. These interface problems, often referred to as kitch- 
en physics are multidisci ape in nature, and their solution requires 
— attention to both plasma physics and machine engineering 
de 


37785 (CONF- hee me FS Jn 4 ion emis- 
sion to impurity control in Es A.R.; Gruen, D.M. 
(Argonne National Lab., IL (USA) (USA)). 1979. Contract W-31-109- 
ENG-38. 7p. Dep. NTIS, PC A02/MF AOl. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (9 Jan 1979). 

The extent to which Z impurities enter the plasma of a 
magnetic confinement fusion device os on the kinetic energy, 
angle of emission, and very importantly, the charge state of the 
ejected material. We have been studying both the fundamental 
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process of secondary ion emission and possible techniques for pro- 
ducing surfaces which give rise to high ion fractions during sputter- 
ee net ks haus by aeaiiiy atnaien aes on 
impurity control in tokamaks. By 

posed to fusion p plasmas and by propery modiying the surface 
may be possible to insure that nearly all impurities are ejected as 
ions. As long as certain gas blanket are avoided and 
especially if a divertor is used, it should be possible to remove 
the impurities before they reach the plasma. The relative merits of a 
variety of materials are considered with regard to this application. 


37786 Separation of metals in a rotating plasma. Walsh, C.J.; 
Brand, G.F.; James, B.W. (Sydney Univ. (Australia)). Phys. Lett., A; 
67: No. 1, 33-34(10 Jun 1978). 

Evidence for centrifuging in a plasma has been 
obtained by introducing copper and nickel into a pulsed argon 


systems presence of an external J 
Rostomyan, E.V.; Rukhlin, V.G. (Moskovskij Inst. Radiotekhniki, 
Ehlektroniki i Avtomatiki (USSR)). Fiz Plazmy; 3: No. 6, 1244- 
1251(Nov-Dec 1977). (In Russian). 


an electron beam into a radially bounded magnetoactive plasma 
(waveguide) are investigated. it is shown that in a magnetized 
plasma the nature of the radial structure of fields can c! e, going 
Sete teus the Giieaed othe anciiiel one. In a dense p the 
oscillation amplitude of the azimu magnetic field is 
compared with the proper magnetic field of the beam, so that 
— neutralization of the beam takes place, while charge neu- 
tion is absent. The resonance values of the system parameters 
are found at which a complete magnetic and charge neutralization of 
the beam occurs throughout its cross section even in the case of a 
strong magnetic field. 


37788 Problem of runaway electrons in THETA-pinch with an 
azimuthal magnetic field. Volkov, Ya.F.; Dyatlov, V.G.; Mitina, N.1L.; 
Limar, N.V. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnic 
Inst.). Ukr. Fiz. Zh. (Russ. Ed.); 22: No. 11, 1885-1888(Nov 1977). (in 
Russian). 

The spatial distribution and lifetime of the flux of running 
relativistic electrons in the discharge of the THETA- pinch with a 
superimposed azimuthal magnetic is investigated according to 
bremsstrahlun; a a target introduced into a plasma. It is shown 
that the flux the entire region of the toroidal plasma formation 
and that the previous estimate of the total number of accelerated 
electrons (N approximately 10'*) is understated. The estimate of the 
flux density yields n (>=) 10'° cm™* The flux of relativistic 
electrons exists in a plasma for a considerable part of the discharge 
time (7-19 ys), which testifies to its weak interaction with a plasma. 


PLASMA KINETICS - EXPERIMENTAL 


37789 (PPPL—1524) Iron forbidden lines in tokamak 
Suckewer, S.; Hinnov, E. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Mar 1979. Contract EY-76-C-02-3073. 29p. Dep. 
NTIS, PC A03/MF AO1. 
Several spectrum lines from forbidden transitions in the 

ground configurations of highly ionized atoms have been observed in 
fhe PLT tokamak discharges. Such lines allow localized observa- 
tions, in the high-temperature regions of the plasma, of ion-tempera- 
tures, plasma motions, and spatial distributions of ions. Measured 
absolute intensities of the forbidden lines have been compared with 
simultaneous observations of the ion resonance lines and with model 
calculations in order to deduce the mechanism of level populaions by 
means of electron collisions and radiative transitions. 


37790 Possibility of decreasing the electron heat flux from 
traps. Konkashbaev, I.K.; Landman, L.S.; Ulinich, F.R. Zh. E 
Teor. Fiz.; 74: No. 3, 956-964(Mar 1978). (In Russian). 

The possibility of decreasing the electron heat flux from 
traps on sudden expansion of the emerging plasma in the “bell 
mouth” is considered. Allowance for weak collisions in an almost 
collisionless plasma, when the mean free path lambda is much 
greater than the characteristic size of the bell mouth R, results in the 
appearance of electrons tr. cae between the exit slit of a trap with a 
mirror magnetic field configuration and a wall with an electrostatic 
potential phic. An analysis of the equations reveals that in the case of 
an infinite emissivity of the wall the cutoff voltage phio is related to 
the degree of expansion of the plasma by an expression from which it 
follows that a comparatively small expansion is sufficient for an 
appreciable decrease of the electron heat flux. This is a maximal 
estimate since the possibility of turbulence developing in the bell 
mouth is not taken into account. 


37791 Effects of tungsten radiation on the behaviour of PLT 
tokamak discharges. Hinnov, E.; Bol, K.; Dimock, D.; Hawryluk, 
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; Johnson, D.; Mattioli, M.; Meservey, E.; Von Goeler, S. 


(Princeton Un iV. NJ. (USA). Plasma Physics Lab.). Nucl. Fusion; 
: No. 9, 1305-1307(1978). 
Bands 


of radiation in the 30-70A wavelength range, ascribed 
to unresolved resonance lines of various tungsten ions, have been 
observed in a variety of discharges in the PLT tokamak. The amount 
of — present in the discharge appears to depend sensitively on 
ee eae Seay Se See & signifi- 
y by adding small amounts of neon or oxygen, and also by 
ceoncee p programming of hydrogen influx. In high-tungsten dis- 
the observed bands account for a large fraction ( “plasma 

ly 0.5 or more) of the power input near the centre of the 


37792 Pulsed methane injection it on DIVA. N: 
pg ng Sugie, T.; Shimom 


Tokai, 
comtene ; (Tokyo Univ. (Japan)). Nucl. Fusion; 18: No. 9, 1217- 


ete 98 eS eee She Be SEV A whens. 

The major portion of the injected impurity is shielded by the outer 

yy moby only 20% of the injected carbon are introduced into 

. After radial ion of the injected carbon has 

a  taeeiied accumulation doubles and a new steady state is 

sustained over the peer of proton confinement. The transient radial 

diffusion process of the carbon is compared with calculations using 

an impurity transport code. The behaviour of the carbon impurity in 

the whole minor radius is well described by a re- 

cycling at the gold-plated shell surface and using neoc! 

son superposed by anomalous diffusion of protons. It is shown that 

pact emia yy anomalous diffusion is important. The calculat- 

= result indicates that the carbon ions are lost dominantly in a He- 
state. 


37793 Impurity shielding and sweeping-out by an 

divertor in DIVA. N i, M.; Shimomura, Y.; Maeda, H.; Kasai, S.; 

Yamauchi, T.; Sengoku, S.; Sugie, T.; Yamamoto, S.; Odajima, K.; 

Kimura, H. (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). Nucl. Fusion; 18: No. i0, 1347- 

1355(1978). 

A pulse of methane gas and a short burst of aluminium have 
been injected into DIVA plasma at the point farthest from the 
divertor. For the same amount of injected impurity, the accumula- 
tion of injected impurity in the main plasma is reduced by a factor of 
2 to 4 by the action of the divertor. The impurity shielded by the 

plasma is y guided into the burial chamber. The time 

for the poloidal excursion of the injected impurity ions in the 

scrape-off layer is roughly equal to that of the scrape-off plasma. 

Sw -out of the impurity ions ae from the main plasma 
into the burial chamber is also observed 


Radiation loss and power balance in DIVA. Odajima, K.; 
Mew, H.; Shiho, M.; Kimura, H.; Yamamoto, S.; Nagami, M: 
— S.; Su T.; Kasai, S.; Azumi, M. (Japan Atomic Energy 
aby Tbaraki. Tokai Research Establishment). Nucl. 

Fusion 18: No No. 10, 1337-1345(1978). 

The radiation loss in DIVA is measured quantitatively by a 
pyroelectric detector calibrated by heavily contaminated resistive 
discharges. The results are: (1) radiation loss power due to low-Z 
impurities does not play an important role; (2) radiation loss power 
due to the pseudo-continuum from high-Z impurities affects the 
power balance of the confined plasma; (3) the time d dence of 

—w loss channels is clarified in the gross power ce, a fact 
which attests to the reliability of the radiation measurements carried 
out by the pyroelectric detector. 


37795 Effect of amplification of a reverse current on interaction 
of intense relativistic electron beam with a gas target. Gosteva, T.S.; 
Dubovoi, L.V.; Zabolotskaya, G.R.; Ivanov, B.A.; Chernobrovin, 
V.L (Nauchno-lssledovatel aki Inst. Ehlektrofizicheskoj Appara- 
tury, Leningrad (USSR)). Fiz. Plazmy; 3: No. 6, 1261-1263(Nov-Dec 
19P). = Russian). 
ents on injection of a 1.5 MeV, 50 kA, 20 ns high- 
meine iectron beam into a neutral gas are described. The condi- 
tions have been found in which the amplitude of the reverse current 
induced by the primary electron beam in the plasma produced by it 
in the gas exceeds 2- to 3-fold the amplitude value of the beam 
current (amplification effect of the reverse current), while the sim- 
plest model of excitation of the reverse current I; during propagation 
of the pulsed relativistic electron beam with a current I; in 2s finite- 
conductivity plasma predicts I, less than or equal to I. 


37796 Results of oe experiments on Tokamak T-10. Berlizov, 
A.B.; Bobrovskii, G.A.; Bagdasarov, A.A. (and others). At Energ. 
(USSR); 43: No. 2, 90: 38(AtS 1977). (in Russian). 

Stable discharge with 3.5 T toroidal magnetic fields and 0.4 
MA current was obtained on Tokamak T-10. Center ion temperature 
was 0.6-0.8 keV, center electron temperature 1.2 keV and mean 
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density anti n sub(e) ap roximately 5 x 10'* cm~* Thermonuclear 
neutron yield was 4 x 10° per shot, which is in agreement with ion 
temperature measurements. The effective ionic charge did not 
exceed 2. The energy confinement time tausub(E) was 40 ms and 
increased up to 60 ms, while anti n sub(e) increased up to 8.5 x 10*5 
cm™* as a result of a cold gas injection. Discharges were also 
investigated with disruption and runaway electrons. In eneral, the 
behaviour of plasma in T-10 obeyed the same empiricial laws as in 
other tokamaks. 


37797 Phase focusing of density-modulated electron beam in 
plasma. Gladkii, A.M.; Kovalenko, V.P. (AN Ukrainskoj SSR, Kiev. 
Inst. Fiziki). Ukr. Fiz. Zh. (Russ. Ed.); 22: No. 8, 1246-1249(Aug 
1977). (In Russian). 

It has been established that in interaction of an electron flux 
with plasma phase focusing of beam electrons is possible even in the 
absence of preliminary modulation of the beam velocity. It has been 
shown experimentally that at small modulation of the current density 
of the electron beam with an energy of 300 eV effects arise which 
are typical of beam electron bunching (sharp maximum in the space 
distribution of the amplitude of excited oscillations, firing of a 
localized SHF discharge, beam angular scattering, etc.). The theo- 
retical analysis of electron beam bunching shows that the coordinate 
of the phase focus is equal to S=1/yln(2jo/j(0), where jo and 4:0) 
are the constant component and the amplitude of preliminary modu- 
lation of the beam current density respectively, and ‘y is the spatial 
increment of modulation. The expression obtained is in good agree- 
ment with experimental data. 


PLASMA KINETICS - THEORETICAL 


37798 (CONF-771035—P1, pp 381- “4 Lay propagation of an 
electron beam in gas. Lee, E.P.; Chambers, F.W.; Lodestro, L.L.; Yu, 
S.S. (Univ. of California, Livermore). 1977. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


Conditions for the stable propagation of a pinched electron 
beam in low pressure gas (p = ,1-100 torr) are described. The 
observed window of good propagation around p =~ 2 torr air is 
interpreted as the quenching of the two-stream mode by sufficiently 
high plasma density and collision frequency, and the simultaneous 
suppression of the resistive hose mode by sufficiently rapid genera- 
tion of electrical conductivity from breakdown ionization. 


37799 (CONF-780508—P2, pp 1070-1075) Scaling of the mean 
fusion power density in wall contaminated tokamak reactors with finite 
burn time. Borrass, K. (Max-Planck-Institut fuer Plasmaphysik, 
Garching, Germany). 1978. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 


The parameter scaling of the mean fusion power density for a 
representative class of wall-contaminated tokamak systems is studied 
with respect to applications in fusion power plant models, by means 
of a zero-dimensional, time-dependent tokamak model. For the class 
of systems under consideration, the problem is reduced to the scaling 
of the burn time. The average fusion power density is a monotonic 
function of all independent parameters. The mean fusion energy 
depends strongly on the plasma minor radius, the toroidal field and 
the toroidal beta. Its dependence on the aspect ratio, the impurity 
charge number and parameters characterizing the impurity control is 
considerably weaker. 


37800 (CONF-780508—P2, pp 1076-1083) First results with the 
SISYFUS code: the influence of plasma impurities on the performance 
of tokamak power plants. Borrass, K.; Buende, R.; Daenner, W. 
(Max-Planck-Institut fuer Plasmaphysik, Garching, Germany). 1978. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 


The actual status of the SISYFUS code being developed at 
the IPP is described. This code simulates the performance of a fusion 
power plant as a function of time. As a first step a tokamak reactor 
was included and the useful plant output was restricted to electricity. 
By means of the plant energy balance which is the main component 
of this code the influence of the accumulation of a-particles and 
impurities was calculated. This influence is measured by differences 
in the plasma minor radius which is necessary to achieve a given net 
electric output power of the plant when varying the impurity 
control parametrically. In the same way the influence of variations 
of 8, reactor idle time, and plant net power output was investigated. 


37801 (CONF-780508—P2, pp 1134-1142) Simple binary colli- 
sion theory of high beta mirror reactors. Galbraith, D.L.; Kammash, 
T. (Univ. of Michigan, Ann Arbor). 1978. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 
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The equilibrium and dynamical behavior of a mirror-confined 
D-T plasma is examined using a point reactor model that utilizes 
time-dependent spatially homogeneous particle and energy balance 
equations. Using a simple binary collision theory with appropriate 
loss cone distributions it is shown that the plasma and reactor 
parameters calculated compare very favorably with the more accu- 
rate calculations employing the Fokker—Planck equation. The ef- 
fects of beta (plasma to magnetic pressures) and plasma potential on 
the reactor performance as well as the question of thermal stability 
are also investigated. 


37802 (COO—5069-7) Transport in toroidal stellarators 

satrons. Shohet, J.L. (Wisconsin Univ., Madison (USA). 
Electrical and Computer Engineering). "Mar 1979. Contract me 
S-02-5069. 26p. Dep. NTIS, PC A03, AOl. 

The behavior of stellarator/torsatron configurations in the 
collisionless on is important to their viability as a fusion reactor. 
A summary of various predictions of the behavior of the diffusion 
coefficient in this regime is given together with a comparison to 
expected results. 


37803 (DOE/ET—0079) Workshop on 2-D transport. (Depart- 
ment of Energy, Washington, DC pegs — of Fusion Energy). 
Feb 1979. 83p. Dep. NTIS, PC A05/MF A\ 

A workshop on 1-D and 2-D pate se in tokamaks was held 
at Ithaca, New York on August 2-4, 1978. The purpose of the 
Workshop was to assess the status of physical models used in 
transport calculations and to evaluate the maturity of 2-D transport 
codes in predicting operating ee of such confinement de- 
vices as Alcator, PLT, Doublet III, and TFTR. The Workshop 
consisted of in-depth discussions of the following topics: status of 1- 
D codes, problems where 2-D treatment is necessary or useful, status 
of the treatment of fundamental processes, successful models, bound- 
ary and wall effects, 3-D and velocity space effects, and numerical 
algorithms used in transport codes. 


37804 (LA—7687-MS) Galerkin 
plasma simulation codes. Informal report. Godfrey, B.B. (Los Alamos 
Scientific Lab., NM (USA)). Mar 1979. Contract W-7405-ENG-36. 
13p. Dep. NTIS, PC A03/MF AOl. 

A Galerkin finite element differencing scheme has been devel- 
oped for a computer simulation of plasmas. The new difference 
equations identically satisfy an equation of continuity. Thus, the 
usual current correction procedure, siege apa am of Poisson's 
equation, is unnecessary. The diencing of many numerical 
Cherenkov instabilities. This scheme has been imple- 
mented in CCUBE, an already existing isting relativistic, electromagnetic, 
two-dimensional PIC code in arbitrary a orthogonal coordi- 
nates. The separability constraint is eliminated by the new algorithm. 
The new version of CCUBE exhibits good stability and accuracy 
with reduced computer memory and time requirements. Details of 
the algorithm and its implementation are presented. 


37805 (ORNL/TM—6477/R1) Lg 4 guide to the CALVEC 
software library: a computer program for Cre of CALCOMP 
graphics on a versatec printer/plotter. Gray, W.H. (Oak Ridge Na- 
tional Lab., TN (USA)). Mar 1979. Contract W-7405-ENG-26. 33p. 
Dep. NTIS, PC A03/MF AOl1. 

. this —- porrpo ay set of ng eg oe 
collectively called the CAL subprogram library. 
of the CALVEC software library is the emulation of CALCOMP 
pen and ink graphics on a DECsystem 10. A user level interface with 
CALVEC software allows standard CALCOMP subprogram calls 
to produce a VECtor file, FOR24.VEC. This vector file may 
subsequently be postprocessed into an image in a variety of ways. 


37806 (ORNL/TM—6761) Evolution of flux conserving toka- 

mak equilibria with preprogrammed cross sections. Holmes, J.A.; 
Peng, Y.M.; Lynch, S.J. (Oak Ridge National Lab., TN (USA)). Mar 
oy Contract W-7405-ENG-26. 46p. Dep. NTIS, PC A03/MF 
AOl. 

The evolution of MHD equilibria toward high 8 is modeled 
by magnetic flux conservation with a given pat i) and by particle 
and energy balances which determine be Sg 
single-fluid transport equaions, written wi the maguetio flux 
the independent variable, are coupled to the two-dimensi - 
symmetric MHD equilibrium and flux conservation equations 
through psi and pps). 


37807 (ORNL/TM—6806) Radial transport in the ELMO 
Bumpy Torus in collisionless regimes. Jaeger, E.F.; Hedrick, C.L.; 
Spong, D.A. (Oak Ridge Dep Lab., SIN (USA)). Apr 1979. 
Contract W-31-109-ENG-26. 34p. Dep . NTIS, PC A03 A0l. 
One important area of disagreement between radial transport 
theory and the ELMO Bumpy Torus experiment (EBT) has been the 
degree of collisionality of the toroidal plasma electrons. Experiment 
shows relatively warm electrons (kT/sub e/ ~ 300 to 600 eV) and 
collisionless scaling, that is, energy confinement increasing with 
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temperature. But results of early one-dimensional (1-D), neoclassical 
transport models with radially inward poin electric fields are 
limited to relatively cool electrons (kT/sub ¢/ ~ 100 to 200 eV) and 
collisional pn Sie Seats aes caty seta on extend ts 
include lowest order effects of ion diffusion in regions where 

dal drift frequencies are small. Effects of direct, or ~ 
losses in such regions are neglected. Results show that solutions in 
the qullddouine tain — do exist. a effects of finite 
electron ring on magnetic fields plasma edge are 
included, these solutions occur at power levels consistent with 
experiment. 


37808 (ORO—4513-T1) Theory of high temperature plasmas. 
Final report. Davidson, R.C.; Liu, C.S. land Univ., College 
Park (USA). t. of Physics), ‘aie Contract EY-76-S-05-4513. 
25p. Dep. NTIS, PC A02/MF A‘ 

Nye ee nage toy a a 
studies of high-temperature fusion plasmas. We also emphasize that 
the research s' here makes extensive use of computational 
methods and therefore forms a interface with our numerical 
modeling program which is discussed in the report. 


37809 (PPPL—1531) c~ and anomalous 
diffusion in a field. O} H. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Apr a7). Contract EY-76-C-02- 3073. 36p. 
Dep. NTIS, PC A03/MF AO1. 

Plasma diffusion in the nse pment pe ow shag rg 
studied by means of analytic and numerical simulations. First, 
diffusion and turbulent Secs te spectrum in the presence of 
convective cells are studied using a two-dimensional guiding center 
model and a two-fluid model keeping the ion inertia. Second, parti- 
cle diffusion associated with drift wave turbulence using full dynam- 
ic ions and Debye shielding electrons is considered. 


37810 (PPPL—1536) Br tae tage surface erosion processes in 
contemporary tokamaks. McCracken, G.M. Univ., NJ 
(USA). yn Physics Lab.). Mar 1979. Contract EY-76-C-02- 3073. 
llp. (CONF-790125—40). Dep. NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

A number of global models have recently had considerable 
success in describing recycling. These are briefly reviewed. It is 
shown that large gas concentrations can build up in the walls and 
that these concentrations are seriously affected by erosion and 
sition processes and by deliberate a titanium. Fi 
the measurement of the concentration of hydrogen in probes % 
discussed as a means of measuring plasma edge characteristics. 


37811 -— Computer simulation of radial transport 
in tandem mirror machines. Gilmore, J.M. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 20 Feb 1979. Contract Ww- 
7405-ENG-48. 35p. Dep. NTIS, PC A03/MF AO1. 

A code used for simulation of classical radial transport in the 
2XIIB experiment has been modified to simulate radial transport in 
TMX. Results have been obtained using classical transport coeffi- 
cients and also using very simple trial neoclassical resonant transport 
coefficients. Com of the results obtained with solely classical 
transport and with both classical and neo-classical transport indicate 
that neoclassical — depresses the ion density by approximate- 
ly 5%. The central cell ion temperature is increased by approximate- 
ly by the neo-classical transport, as is the electron temperature. 


37812 Hydrogen transport in a toroidal plasma using multigroup 
discrete-ordinates . Wienke, B.R.; Miller, W.F. Jr.; Seed, 
T.J. (Univ. of California, Los ‘Alamos, 'NM). "Nucl. Technol.; 42: No. 
3, 272-288(Mar 1979). 

Neutral hydrogen bee per in a fully ionized two-dimensional 
tokamak plasma was examin discrete ordinates and contrast- 
ed with earlier analyses. In partic 


, curvature effects induced 
toroidal geometries and ray effects caused by possible source focal. 
ization were investigated. From an overview of the multigroup 
discrete-ordinates approximation, methodology in two-dimensional 
cylindrical geometry is detailed, mesh and plasma zoning procedures 


are sketched, and the piecewise polynomial solution algorithm on a 
triangular domain is obtained. Toroidal effects and comparisons as 
related to reaction rates and perticle spectra are examined for 
various model and source configurations. 

37813 Energy principle for dissipative two-fluid plasmas. Tasso, 
H. (Max-Planck-Institut fuer Plasmaphysik, Garching (Germany, 
F.R.)). Z. Naturforsch., a; 33: No. 3, 257-260(Mar 1978). 

An energy principle for the dissipative two-fluid theory in 
Lagrangian form is given. It represents a necessary and sufficient 
2ondition for stability allowing the use of test functions. It is exact 
for two-dimensional disturbances but is still correct in terms of 
gerturbation theory for long wavelengths along the magnetic field. 
This may well find application in tokamak plasmas. A discussion of 
che general case and its relation to the stability of flows in hydrodyn- 
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amics is given. This energy principle may be applied for cstimating 
Sr taeplhets of ecatieal Ccltnn exedua ts toheattien. 


37814 orbits in a tandem mirror. Lao, L.L.; 
ne gh Kesner, J. (Wisconsin Univ., Madison (USA). t. of 
. Nucl Fusion; 18: No. 9, 1308-1314(1978). 

be results of single-particle orbit calculations for the Wis- 
consin RF-heated tandem mirror experiment, PHAEDRUS, are 
S-. The plug ions confined near the central region are well- 

ed in the sense that drift favourably in the azimuthal 
direction and —. = on However, ions = _— 
penetrated deeply into oscillate radially 
unfavourably in the azimuthal . If the magnetic-flux tubes of 
fined elestrewtatically but | hong Cag ay pe pe 

lectrostai ut pane oe ly into the magnetic w 
can have large excursion and their drift surfaces are elliptical. 
This can be remedied by orienting the plugs orthogonal to one 
another. Ions confined near the central region have circular drift 
surfaces but in drift unfavourably in the azimuthal direction. 
This unfavourable azimuthal drift can be the cause for microinstabili- 
ties while the radial drift can cause the ions to be lost from the 
system. 


37815 Diffusion of runaway electrons in a tokamak. Parail, V.V.; 
Pogutse, O.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu ‘Atom- 

noj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). Nucl. Fusion; 
18: No. 10, 1357-1363(1978). 

It is shown that the presence of a sufficient number of 
accelerated electrons in a plasma leads to anomalous diffusion of the 
electrons across the magnetic field. The diffusion of the ¢-y is 
associated with the presence of waves driven unstable by the 
runaway electrons via anomalous and — effect. Expressions 
are obtained for the diffusion coefficient, the oscillation spectrum 
and the distribution function of the accelerated electron beam. 


37816 General formula for impurity radiation loss of fusion plas- 
mas in corona equilibrium. Vernickel, H.; Bohdansky, J. (Association 
Euratom-Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many, F.R.)). Nucl. Fusion; 18: No. 10, 1467-1469(1978). 

A simple equation is given for the impurity radiation in fusion 
plasmas. The equation is an em fit to corona-model calcula- 
tions found in literature is valid for all Z>6 and electron 
temperatures between 1 and 100keV. 


37817 Impurity diffusion in the Pfirsh-Schluter regime. 
Zhdanov, V.M.; Yushmanov, P.N. Fiz. Plazmy; 3: No. 6, 1193- 
1202(Nov-Dec 1977). (In Russian). 

Transfer of impurities of an arbitrary charge and a mass in 
toroidal systems is considered. Expressions for the diffusion and heat 
fluxes of impurity ions are obtained on the basis of hydrodynamic 
equations with kinetic coefficients calculated for an arbitrary ion 
mass ratio. The condition of temperature screening of the impurity is 
derived, which may hold true in the regions of abrupt drop in 
temperature along the filament radius at z(/<=)4 (Z is the ion 
charge). The effect of heat exchange between plasma components of 
the ion diffusion is analyzed. It is shown that a decrease in heat 
exchange between the ions and heat exchange with electrons reduce 
the screening effect. 


PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 37638 


37818 (CONF-771035—P1, pp 343-354) Plasma heating by in- 
jection of relativistic electron beams in neutral gas. Dymoke-Brad- 
shaw, A.K.L.; Dangor, A.E.; Hammer, D.A.; Kilkenny, J.D. (Impe- 
rial College, London, England). 1977. 

oe om 2. international topical conference; Ithaca, NY, USA (3 


We report laser scatterin — measurements of the electron den- 
sity of a magnetized plasma juced by a relativistic electron beam 
(350kV, S5OkA, 100ns, 2 cm p marerery injected into neutral hydrogen. 
Electron number densities of ~ 5 10'* cm~* corresponding to > or 
approx. = 20% ionization and electron temperatures < 10eV are 

ed during the late stages of the e-beam pulse. The correspond- 
ing electron thermal energy is much smaller than can be expected 
from the measured resistive heating due to the plasma return current. 
The measured resistivity appears to be classical. An ion temperature 
of ~ 100eV is inferred from Doppler braodening of H/sub a/ and 
H/sub 8/ radiation of charge exchange neutrals. This ion thermal 
energy is in reasonable agreement with the observed plasma diamag- 
netism. Soft X-ray measurements put a limit (n/sub e/<3.7 
10**cm™*,T/sub e/ 5 2' 6keV) on the electron tail if the energy densi- 
ty in the tail is assumed equal to the plasma diamagnetism. 


37819 (NRL-MR—3829) Emission of energetic electrons from a 
Nd-laser-produced plasma. Armstrong, C.M.; Ripin, B.H.; Young, 
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F.C.; Decoste, R.; Whitlock, R.R.; Bodner, S.E. (Naval Research 
Lab., Washington, DC (USA)). Aug 1978. Contract ES-77-A-01- 
6021. 2lp. Dep. NTIS, PC A02/MF A011. 

Absolute tral measurements of 50 to 500 keV electrons 
emitted from a Nd-laser-produced plasma are presented. For normal- 
ly incident irradiation (10‘*—10'* W/cm?) onto polystyrene slab 
targets a total emission of ~ 10%° electrons is inferred with a total 
emitted energy of ~ 0.2 mJ. The electron emission is observed to be 
almost the same both in and out of the plane of polarization. 
Properties of the emitted spectrum, such as spectral hardness and 
intensity are observed to be dependent on p shape and target 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 37844, 37846 


37820 (CONF-780508—P2, mia 851-857) Vertical instability in 

TNS. Frantz, E. ¥ cana on Univ., Pittsburgh, PA); Chao 

Y.A.; Yang, T.F. 1 
From 3. meeti 


on the technology of controlled thermonu- 
clear fusion; Santa Fe, 


, USA (9 May 1978). 


We compute, via a matrix equation method, the effect of eddy 
currents in the equilibrium field coils on the vertical instability 
growth rate in TNS (The Next Step), and inside-D tokamak as 
evolved in the Westinghouse—ORNL studies. Different parallel EF- 
coil configurations are found to slow the instability rising time to 
several seconds, an improvement of ~ 10? for first wall stabilization 
and ~ 10° with no eddy current stabilization. The shell effect of the 
EF-coils is demonstrated by varying the decay index over a wide 

e (0 < -n < 1.5) and fitting the growth rates to the analytic 
shell formula. Agreement between the numerical computations and 
the analytic expression is achieved to within 5% for three different 
EF-coil configurations. 


37821 (CONF-780508—P2, pp 1160-1166) Practical method for 
analyzing the effect of induced induced eddy currents on the vertical instability 
of a tokamak plasma. Chao, Y.A. (Carnegie-Mellon Univ., Pitts- 
burgh, PA); Frantz, E.R.; Yang, T.F. 1978. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 


The effect of induced eddy currents on the vertical instability 
of a noncircular tokamak plasma is studied in the formalism of 
circuit equations. Ass a rigid plasma and an arbitrary yet 
equatorially symmetric configuration we show that throu diagona- 
lization and the use of a positivity condition following from Lenz's 
principle the dispersion relation can always be cast into the form of 
the in-hour equation in fission reactor kinetic theory. The graphical 
representation of this dispersion relation shows that: (a) an unstable 
equilibrium cannot be stabilized; (b) there is only one positive time 
period and all the other solutions are damped modes; and (c) only 
the most damped mode may be oscillatory. In analogy to the one 
delayed neutron group me to the in-hour equation, a one 
pair of eddy currents (OPEC) approximation is introduced, which 
unambiguously defines an effective resistance and effective induc- 
tance of the eddy current carriers, these two parameters being 
mathematically similar to the averaged delayed neutron lifetime and 
the total delayed neutron population. The OPEC approximation 
reduces the dispersion relation to a cubic equation, greatly simplify- 
ing the computation. 


37822 (INIS-mf—4401) Feedback stabilization of plasma insta- 
bilities. Cap, F.F. (Innsbruck Univ. (Austria)). Jan 1977. 27p. Dep. 
NTIS (US Sales Only), PC A03/MF AOI. 

This paper reviews the theoretical and experimental aspects 
of feedback stabilization. After giving an outline of a general theo- 
retical model for electrostatic instabilities, the author provides a 
theoretical analysis of the suppression of various types of instability. 
Experiments which have been carried out on the feedback stabiliza- 
tion of various types of plasma instability are reported. An extensive 
list of references is given. 


37823 (UCRL-Trans—11457) Radiofrequency potential gradient 
instabilities of a finite-pressure nonuniform plasma. Sizonenko, V.L.; 
Stepanov, K.N. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhniches- 
kij Inst.). Feb 1979. Translation of KhFTI—78-14, pp 1-14. 20p. 
Dep. NTIS, PC A02/MF A0i. 

The gradient instability of a layer of nonuniform plasma 
whose pressure is of the same order as the magnetic field pressure is 
considered in the local approximation. The characteristic distance at 
which the plasma density and temperature and the magnetic field 
change is assumed small compared with the ion Larmor radius, but 
large compared with the electron Larmor radius. The paper demon- 
strates the possibility of driving ion acoustic oscillations in such a 
layer by resonance electrons moving along the magnetic field with a 
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speed less than or approximately equal to the thermal speed, and 
perpendicular to the magnetic field with the magnetic drift speed. 
This instability also arises in a plasma in which the electron and ion 
temperatures are of the same order of magnitude. 10 references. 


37824 Entropy aa drift wave transport. 
Horton, W. Jr. (Texas Uni ustin (USA). Dept. of Physics). Phys. 
Lett., A; 67: No. 2, 129-1314 Jul 1978). 

The macroscopic transport equations describing the evolution 
of the mean density and temperature of a hot confined plasma 
subject to drift wave fluctuations are shown to lead to a positive 
definite entropy production. 


37825 Axisymmetric MHD stability of elongated tokamaks. Ber- 
nard, L.C. (General Atomic Co., San Diego, Calif. (USA)); Berger, 
D. (Oak Ridge National Lab., Tenn. bso ); Gruber, R.; Troyon, F. 
(Centre de Recherches en Physi ge Plasmas, Lausanne (Switzer- 
land)). Nucl. Fusion; 18: No. 10, 1331- i336(1978), 

The stability of axisymmetric modes is studied by using the 
general ideal-MHD code ERATO. The parameters investigated are 
the triangularity and the elongation of the tokamak meridian cross- 
section and the distance between the plasma and an external con- 
ducting wall. Both aspect ratio, R/a=3, and safety factor on the 
axis, g@o=1, are kept fixed. The validity of simpler models is tested. 
Wall stabilization is found to be effective for axisymmetric modes. 


37826 Theory of finite-8-modified drift waves. Chen, L.; Hsu, J.; 
Kaw, P.K.; Rutherford, P.H. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). Nucl. Fusion; 18: No. 10, 1371-1378(1978). 

An alternative approach to the analysis of radial eigenmodes 
of finite-8-modified drift waves in a sheared magnetic field is pre- 
sented. 5S ee ee ae ee 
universal drift mode. For the lowest (n=0) radial eigenmode, the 
previous result that finite-8 effects are further stabilizing is recov- 
ered. For the next (n= 1) radial eigenmode, however, it is found that 
finite-8 effects play a de-stabilizing role. The co: electro- 
magnetic eigenmode structures are also obtained. 


37827 Ion cyclotron instability induced by perpendicular beam 
injection into a plasma. Hellber, ¥ M.A. (Natal University, Durban 
oe Department of Physics). S.Afr. J. Phys.; 1: No. 2, 69- 

Electrostatic ion cyclotron modes with k(1l) = 0 are investi- 
gated for a medium consisting of a Maxwellian background plasma 
and a beam injected perpendicularly to the magnetic field. Although 
low cyclotron harmonics are stable, for typical parameters a har- 
monic close to the lower hybrid frequency is unstable during the 
early stages of injection. 


37828 


Magnetohydrodynamic stability of high-beta tokamak 
with force-free currents. Lui, H.C. (Columbia Univ., New 
York (USA). Plasma Physics Lab.). Nucl Fusion; 18: No. 10, 1365- 
1369(1978). 

The growth rates and eigenfunctions of the leading internal 


modes are calculated for some high-beta tokamak equilibria with 
force-free currents for beta values ranging from 5 to 20%. The 
force-free currents flowing between the main plasma and the con- 
ducting wall stabilize the internal hydromagnetic instabilities includ- 
ing the ballooning modes. Modes with low toroidal mode numbers 
(n<=3) are stabilized at a plasma beta of about 10% when the 
current density in the force-free region is comparable to that in the 
main column. 


37829 St ee ee 
dissipative trapped-ion instability. Marc R. (Princeton Uni 
N.J. (USA). Plasma Physics Lab.). Nucl. Fusion; 18: No. 9, 1183. 
1193(1978). 

Trapped-ion instabilities associated with both electron and ion 
diamagnetic branches are studied. In particular, the effects of circu- 
lating ion Landau resonances and impurities are determined. These 
effects are studied in the local limit and have been implemented in a 
computer code used to calculate the relevant mode frequencies. 


37830 Feedback stabilization of axisymmetric MHD instabilities 
in tokamaks. Rebhan, E. (Duesseldorf Univ. (Germany, F.R.). Inst. 
fuer Theoretische Ph: ); Salat, A. (Max-Planck-Institut fuer Plas- 
maphysik, Garchin, uenchen (Germany, F.R.)). Nucl. Fusion; 18: 
No. 10, 1431-1444(1978). 

A stability principle is derived and applied to simple tokamak 
configurations in order to study feedback stabilization of unstable, 
vertically elongated tokamak plasmas. For practical applicability it is 
assumed that the fast instabilities are slowed down by passive con- 
ductors so that only slow motions have to be considered. Numerical 
results are presented for a surface current model of plasma with one 
conjugate pair of axisymmetric feedback loops. Stabilization is possi- 
ble, except in a limited region of loop positions. The optimum loop 
position in the region with possible stabilization is determined. 
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No. 6, 1273-1283(Nov-Dec 1977). (in Russian). 
The theory of a new effect arising in an i 

of a plasma- the spatial Cherenkov interaction of waves with an 
inhomogeneous electron flux- is described. Such interaction excites 
surface electron oscillations because of the resonance Cherenkov 
energy transfer from particles to wave. The conditions for building 
up surface oscillations of an inhomogeneous plasma are found on the 
basis of analysis of separate particle motion in the field of an excited 
wave in the space region where the electron flux velocity is close to 
the phase velocity of the wave. 


flute 


R, - 
tiki). Fiz Plazmy; 3: No. ra 1264-127 Nov-Dec 1977). (In Russian). 

A control system based on perturbations in the 
electrical potential of a plasma with the aid of capacitive transducers 
and on magnetic action with the aid of controlling coils is considered 
analytically. For analysis of the stability and synthesis of the regula- 
tor use was made of the two-fluid hydrodynamics model under the 
assumption that the plasma has the shape of a thin disc. The 
controlling device can be made up of four transducers and four 
controlling coils placed by twos on either side of the plasma disc. 
The electric circuits for each of the sides of the device are consid- 
ered independent and include two amplifiers each, whose parameters 
are determined from stability conditions. The transducers are con- 
nected pairwise and coupled with the controlling coils through 
operational amplifiers. The results obtained are applicable to magnet- 
ic mirrors, provided the plasma shape is similar to the indicated one. 


37833 Alfven instability stabilization in the two-component toka- 
mak of noncircular section. Mazur, V.A.; Mikhailovskii, A.B. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). Fiz. leone 3: No. “*< 1216- 
1218(Nov-Dec 1977). (In Russian). 

The stabilizing role of trapped electrons and background ions 
upon the excitation of the Alfven waves in a two-component toka- 
mak of noncircular section is investigated. The electron and ion 
decrements of the Alfven damping in tokamak are calculated. It 
is shown that with a sufficiently high plasma pressure the noncircu- 
lar shape of the tokamak appr ly affects the value of the ion 
decrement of these waves. The criterion of stabilization of the 
Alfven waves by the background i ions in a two-com: it tokamak 
— considerable “ellipticity” or “triangularity” of the section is 

tained 


37834 Theory of ‘drift’ thermonuclear instabilities of a reactor- 
tokamak. Mikhailovskii, A.B.; Frenkel, A.L. gy toni Ko- 
mitet po Ispol’zovaniyu Atomnoj Lag yg - Moscow. Inst. 
Atomnoj Ehnergii). Fiz. Plazmy; : No. 6, BIS 1zaiNow Des 1977). 
(In Russian). 

The drift (gradient) swing of the Alfven waves in a reactor- 
tokamak by trapped _— with provision for bounce-reson- 
ances between wave les is inv . Thresholds of the 

drift” thermonuclear instabilities are calculated. — electron 
collisional dissipation is considered as a stabilizing factor. 


37835 Rotational instability effect on the electron velocity distri- 
ee TE ant dee ee LI; 
Svavil'nyi, N.E. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issle- 
dovanij). Ukr. Fiz. Zh. (Russ. Ed.); 22: No. 8, 1263-1268(Aug 1977). 
(In Russian). 

The electron distribution function in the velocity component 
mony to a magnetic field in plasma of a Penning discharge eo a 

ted cathode on excitation of a rotation instability 

investigated experimentally. It is +p b. that the Semen os of 
intensive low-frequency oscillations in = increases the electron 
temperature and the degree of maxwellization of the velocity elec- 
tron distribution function. A possible mechanism of the indicated 
phenomenon is discussed. 


37836 Teoriya plazmennykh neustojchivostej. Tom 2. Neustojchi- 
vosti neodnorodnoj plazmy. (Plasma instability theory. V. 2. Inhomo- 
geneous instabilities). Mikhailovskii, A.B. Moscow; Atomiz- 
dat (1977). 360p. (In Russian). 

The theory of the vast class of plasma instabilities, caused by 
spatial magnetic field and plasma gradients is systematized. The 
influence of plasma inhomogeneity on the velocity space instabilities 
is investigated. Gradient mechanisms are considered of oscillation 
excitation and their role in Se paca of interaction between 
beams and plasma, gradient instabilities in the collisionless plasma as 
well as under the conditions when the a particle cocollisions 
are important (fully ionized plasma) and with neutral atoms (weakly 
ionized plasma). The influence on the plasma instabilities is discussed 
of the equilibrium electric field and the gravitational field (imitating 
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the magnetic field curvature), 
(thear). The The is set forth of ient instabilities which are 
Seitines 0 ite ratio of the p pressure to the magnetic 
field pressure and this is important for the problem of the guided 
thermonuclear fusion and the cosmic plasma physics. 


37837 Magnetic turbulence in Tokamaks. Samain, A. (Associ- 
ation Euratom-CEA sur la Fusion, Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. de Physique du Plasma et 
de la Fusion Controlee). J. Phys. (Paris), Collog.; No. 6, C6.103- 
C6.110(1977). 

From 3. International congress on waves and instabilities in 
| Palaiseau, France (27 Jun - 1 Jul 1977). 

From a discussion of the disruption process, it is concluded 
that this cone plausibly consists of the onset of a fine grain 
turbulence. This turbulence must be able to produce the large values 
of the inductive electric field which are associated with the reorgani- 
zation of the poloidal flux and the current density on the magnetic 
surfaces. It is then plausible that the turbulence belongs to a class of 
rippling modes. An anomalous term of the ohm law may explain the 

tal values for magnetic perturbations corresponding to a 

tial radial ergodicity of the flux lines. The stability of the 

modes in the presence of such an ergodicity is accordingly consid- 

ered. It is found that the modes may be unstable even in collisionless 

regime, the ergodicity Fp EL. a _ similar to the resistivity to 
partially remove the M. 


37838 Absolute parametric instabilities and the plasma heating. 
Silin, V.P. (AN SSSR, Moscow. Fizicheskij Inst.). J. Phys. (Paris), 
Collog.; No. 6, C6.153-C6.159(1977). 
From 3. International congress on waves and instabilities in 

—'~ Palaiseau, France (27 a: 1 Jul 1977). 

The conditions of the absolute parametric instabilities, their 
pny = waned and the space region of the growing waves localization in 

ogeneous plasma are discussed. Basing on the theory of the 
can en turbulence that takes into account the finite spectral width 
influence on the threshold of the secondary parametric instability the 
level of plasma turbulence is determined together with the effective 
collision frequencies which describe the anomalous absorption rate 
of the pumping fiel. 


37839 Electron yy maser instability. Sprangle, P.; Granat- 
stein, V.L.; Drobot, A. (Naval Research Lab., Washington, D.C. 
(USA)). J. Phys. (Paris), Collog.; No. 6, C6.135-C6. 152(1977). 

From 3. International congress on waves and instabilities in 
plasmas; Palaiseau, France (27 Jun - 1 Jul 1977). 

The cyclotron maser instability has a two-fold importance, 
first, there is fundamental scientific interest in this strong instability 
of an ensemble of spiralling electrons in a magnetic field; second, this 
instability is the basis for a new class of powerful millimeter wave 
generators (gyrotrons) which are finding application to r.f. heatin, 
of plasma in controlled fusion research devices. In this paper, bo 
the linear theory and the nonlinear theory of the instability are 
considered. Relativistic effects associated with the spiralling elec- 
trons are ible for amplification of a transverse electric wave- 
guide mode. temporal nonlinear evolution of the field amplitude 
and frequency of a single wave is described. The nonlinear wave 
dynamics are selfconsistently determined from the nonlinear particle 
orbits through the force and wave equations. Two mechanisms for 
saturation of wave growth are found: depletion of the available free 
energy associated with the rotating electrons; phase trapping of the 
electrons in the wave. Competition between the two saturation 
mechanisms leads to a —> in the energy conversion efficiency - 
a function of beam ener; e theory been used to desi, 
nonlinear gyrotron amplifier with 340 kW output power at 35 Hz 
with efficiency optimized at 51% in the laboratory frame. 


37840 Electrostatic ion cyclotron waves and ion energy diffusion 
in a mirror machine. Mane, W.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). J. Phys. (Paris), Collog.; No. 6, 
C6.121-C6.133(1977). 

From 3. International congress on waves and instabilities in 
plasmas; Palaiseau, France (27 Jun - 1 Jul 1977). 

Measurements of ion cyclotron fluctuations and ion energy 
diffusion in the neutral beam injected 2XIIB mirror machine are 
= sage A narrow band single mode spectrum is always observed. 

en the plasma is de-stabilized by turning off axially injected 
streaming plasma, the wave amplitude increases and a simultaneous 
increase ‘no ion-energy diffusion is observed. The spectral properties 
of the wave do not change. The data are in accord with a wave 
particle saturation of the drift cyclotron loss cone (DCLC) mode. 


of the magnetic field lines 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 37833 


37841 (COO—4631-5) Experimental test of resonant absorption 
theory. Progress report, October 1, 1978—December 31, 1978, Yab- 
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lonovitch, E. (Harvard Univ., Boston, MA (USA 

tract ED-78-S-02-4631. 3p. Dep. NTIS, PC Ai 
We report our first observation of resonant elec- 
tron acceleration in the laser shock front interaction experiment. 


= (ORNL/TM—67 — tunnelling in parallel strati- 
Batchelor, D.B. ( ¢ National Lab., TN (USA)). 
Mar 1979. Contract W.7405-ENG26- 9p. Dep. NTIS, "PC A03/MF 


AOl. 

The process of Budden tunnelling of obliquely propagating 
cael ate & ee © — SS eo 
—_ 5 along the magnetic (parallel stratification) ie wave 

tunnels through the evanescent region separating the right-hand 
cutoff layer from the electron cyclotron resonance. coupled mode 
equations describing both ordinary and extraordinary waves are 
derived for arbitrary angle of incidence with respect to the etic 
field. The theory is lied to the pro en of exuesioany 
mode waves in the surface plasma of the ELMO Bumpy Torus 
devices. Fractions of incidient power Pro Prcw: and transmitted to 
the high field region in the range of 2 to 15% occur for a broad 
spectrum of n/sub x). 


37843 Theory of oscillations of a plasmon gas in a weakly turbu- 
lent plasma. Akhiezer, A.I.; Aleksin, V.F.; eedeen, V.D. (AN 
Ukrainskoj SSR, Kharkov. ’ Fiziko-Tekhnicheskij Inst.). Zh. Eksp. 
Teor. oy ha: No. 3, 944-951(Mar 1978). (In Russian). 

pee | of oscillations of a plasmon gas is developed for the 
einiiee y turbulent magnetoactive plasma. The drift velocity 
and plasmon temperature experience oscillations. The waves in a gas 
of magnetohydrodynamic plasmons, the secondary MHD waves, 
which possess a linear dispersion law are particularly studied. The 
phase velocity of the waves depends on the relation between the 
velocity hg sound and the Alfven velocity. If the velocity of sound is 
smaller than the Alfven velocity, the velocity of the secondary 
MHD waves be close to that of sound. If the converse relation holds 
then the velocity of the secondary MHD waves will be close to the 
Alfven velosity. 


37844 oe ae Unstable drift waves in a sheared magnetic 
field. Lee, W a .; Okuda, H.; White, R.B. (Princeton 
Univ., NJ (USAL Plasma Ph ysics Lab.). Mar 1979. Contract EY-76- 
C-02-3073. 17p. Dep. NTIS, PC A02/MF AO1. 

Electrostatic collisionless drift waves in a sheared magnetic 
field have been studied extensively using particle-code simulations. 
When the shear is hes Die have found that the plasma is dominat- 
ed by spatially-unco small-amplitude oscillations with fre- 
— close to — prescribed by the local dispersion relation. 

ith a weaker shear, spatially-correlated large-amplitude waves 
with a well-defined frequency have been observed. Theoretically 
predicted eigenmodes are not the dominant feature of the fluctuation 
spectrum. 


). Jan 1979. Con- 
AOl. 


37845 (UCRL-Trans—11469) Instability of a one-dimensional 
Langmuir wave: solitons and collapse. Buchel’nikova, N.S.; Matoch- 
kin, E.P. (AN SSSR, Novosibirsk. Inst. Yadernoj Fiziki). Mar 1979. 
Translation of Neustoichivost odnomernoi Lengmiurovskoi volny. 
Solitony i kollaps, Institute of Nuclear Physics, Novosibirsk, Pre- 
print No. 78-76. 60p. Dep. NTIS, PC A04/MF AOI. 

A numerical experiment is used to study the instability of 
standing and traveling one-dimensional Langmuir waves over a 
broad range of : Eo?/8rnT from 3.10~* to 1.6; V/sub 
phi//V/sub T/ from 16 to 160. It is shown that, throughout the 
entire range of modulation instability is observed with 
modulation len; a 14 “nee = the wave length. The instability 
has no threshold ed in all cases, including Eo?/89nT 
<< (Kord)* 


37846 Nonlinear modulation of lower-hybrid and ion-cyclotron 
waves. Khiet, Tu. (Paris-11 Univ., 91 - Orsay (France). Lab. de 
rt des Plasmas). Phys. Lett, A; 67: No. 2, 127-128(24 Jul 

" ‘The Karpman and Krushkal criterion has been applied to 
study the stability of lower-hybrid and ion-cyclotron waves. 


37847 Instability of coupled Langmuir and ion-acoustic solitons. 
Appert, K.; Vaclavik, % (Ecole Polytechnique Federale, Lausanne 
(Switzerland)). Phys. Lett., A; 67: No. 1, 39-41(10 Jun 1978). 

It is shown that one-dimensional coupled Langmuir and ion- 
acoustic solitons are unstable against perturbation transverse to their 
motion. The growth rate of the corresponding instability is obtained. 


Sane (UK Soy of slow Langmuir solitons. Gibbons, J. (Oxford 
os Tae. t. of Theoretical Physics). Phys. Lett., A; 67: No. 1, 
2 24(10 Jun 1 978). 


Zakharov’s equations, describing the interaction of Langmuir 
waves and ion sound, are studied in the regime of low miles and 
wavenumber by means of an ¢ — in powers of the Mach 
number. A perturbed non-linear Schroedinger equation is derived, 
and shown to possess adiabatic invariants which are analogous to the 
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conserved quantities of the unperturbed equation. One of these is 


constructed explicitly. 
37849 Experimental of the interaction between an 
electromagnetic field and plasma . Brodskii, Yu.Ya.; Gol’tsman, 
V.L.; Mironov, V.A.; Nechuev, S.I. Zh. Eksp. Teor. Fiz.; 74: No. 5, 
1636-1649(May 1978). (In Russian). 

of a plasma layer in the 


satisfactorily explained “ —— modulation i 
plasma which leads to excitation of nonlinear Langmuir waves. 


Langmuir _— = , S.V.; Nezlin, M.V.; Snezh- 
E.N.; Trubnikov, Gosudarstvennyj 
ie zovaniyu Atomnoj Ehnorgi SSSR, Moscow. 
— Zh. Eksp. Teor. Fiz; 74: No. 3, 965-983(Mar 1978). (In 


a Se ee I 
od, ‘Ths copateueats sss pudieamed tar congealed oan 
ed. The ts are performed for a magnetized 
plasma. Build-up of the Langmuir waves in the plasma was induced 
by two independent ways: by an external electric field or electron 
beam. Both methods of wave 
shown that a quasi 
um densi we ee 


periodic Gladkii, 
A.M.; Kovalenko, VP (AN Ukrainskoj SSR, Fiziki). Zh. 
Eksp. Teor. Fiz.; 74: No. 3, 984-992(Mar’ 1978). (in Russian). 


It is experimentally proved that during injection of 
nary formed electron into «plasma the usally 
originally increasing waves as as linear quasistationary Bern- 
stein, Green and Keuscal (BGK) waves are excited. The life condi- 
tions of such waves are obtained. It is established that because of 
equilibrium distribution yee agen 
2 eed sg pep and 


which the waves in an ordinary 
attenuated. waves support a plasma-beam di 
K wave ion is i 


over its whole way. 
established to be stipulated by the i growth of spontaneous- 
ly excited satellite waves. it isin qualitative agresment wih with the 
numerical data on nonlinear instability of nonstationary 
basic wave, though the wave spectra are in partial agreement 
with a previously developed theory. 


37852 ate Kn Odaarine Ragioad Bamunarng Col. 


electron plasma. Soni, K.R ory Coll., 
Jaipur (India)). Aust. J. Phys.; 1: No. ne (Feb 197: 


Earlier work on the radiation fields of a travelling-wave 
helical antenna in cn ee ee eee 
to evolve expressions the electromagnetic mode 
Rsub(e) and the electroacoustic or plasma mode component ) 
of its radiation resistance. These expressions, which are 
nature but involve complicated integrals, cover the cases of 
multiturn loops, circular arcs and linear antennas. Analytical expres- 
sions for Rsub(e) are then derived for the particular example of a 
helical antenna of small pitch angle with a fractional or integral 
number of turns. It is found that Rsub(e) increases with pitch 
for some values of plasma frequency. Finally, by imposing 
necessary conditions of change of medium, corresponding 
sloms for the radiation sualmnse I of o Selinel antenna tn 6 CORRE 
are obtained. The value of R is found to increase with the pitch 
angle for low values of the diameter of the helical cylinder. 


37853 Self-localized electromagnetic fields in a dense gas. Alana- 
+ ae gg Fiz. Plazmy; 3: No. 6, 1236-1243(Nov-Dec 1977). (In 

ussian 

Considered is a plasma we, > hee 

pressure hy = a cong iar 
vicinity of the field a p' high clon temperate 
[my agra The plasma parameters are 

T the dyennsic equliitcben of tas eigen tune aa Uae 
ing gas. 
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37854 Sueno of Ge Alten seseiee wetiiy beens eat 
tokamak. Bardakov, V.M. —— 


Ionosfery i Raspros- 
: No. 6, 1213-1215(Nov Dec 


bations in the 

Irkutsk. Sibirskij Inst. Zemnogo 
Radiovoln). Fiz. pom 
Russian). 


localization, 

Lsub(res)-region width of instability localfetion) th the Alfven oscilla- 
tion — is transformed into the equation of an envelope wave 
et, which has a simple solution and describes the initial pertur- 

= capliee od in the form of the wave packet with A>Lsub(res). 


37855 Resonance interaction of particles trapped by a plasma 
wave. Berman, G.P.; Zaslavskii, G.M. (AN SSSR, Krasnoy: ok tat 
= Fiz. Plazmy: 3: No. 6, 1338-1345(Nov-Dec 1977). (in Rus- 
sian 

The process of selfconsistent interaction of particles trapped 
by a plasma wave is considered within the framework of the pertur- 
bation on ey a of a nonuniformity of 10 cucillating distribution — 
trapped particles is played by a macroparticle near 
bottom of the potential well of the wave. The motion of the 
macroparticle metdietes the wave potential and thus leads to the 
possibility of existence of resonances between the motion of the 
macroparticle and all the other particles. The integrals of motion in 
the vicinity of the resonances are found. The type of the distribution 
eo ee tench et ant ua catia 
region of the stochastic layer is discussed. 


37856 Problems of charge and current neutralization on electron 
beam injection into a bounded waveguide with a magnetized i. 
Grishin, V.K.; Rosinskii, S.E.; a A.A,; “yy . (AN 
SSSR, Moscow. Fizicheskij "Inst.). Fiz. Plazmy; 3 : No. 6, 1252- 
1260(Nov-Dec 1977). (In Russian). 

The nature of neutralization of a space charge and a etic 
field upon injection of a relativistic electron beam into a p 
waveguide bounded in the longitudinal direction is investigated. The 
beam density is considered low as compared with that of the plasma. 
A sufficiently strong magnetic field, which prevents the beam from 
transverse smearing, is superim) on the system. It is shown that 
the neutralization nature is substantially affected by the reflection 
and interference of the beam-induced oscillation fields from the 
system end faces. These phenomena are neglected in models with an 
unbounded flight space. 


37857 Decay of electromagnetic wave into two plasmons in an 
inhomogeneous Gusakov, E.Z.; Piliya, A.D.; Fedorov, V.I. 
(AN SSSR, Leningrad. Fiziko-Tekhnicheskij Inst.). Fiz Plazmy; 3 
No. 6, 1328-1337(Nov-Dec 1977). (In Russian). 

Two plasma wave of electromagnetic wave decomposition in 
an inhomogeneous nonmagnetized plasma is considered. It is shown 
that the arising instability has an aeciate character both in colli- 
sional and collisionless plasmas. The instability threshold in relation 
to the damping dussemanl of the plasma waves and the inhomogen- 
eity scale is obtained. 


37858 Nonlinear waves of charge density in a bounded magne- 
tized plasma, Lukomskii, V.P. (AN Ukrainskoj SSR, Kiev. Inst. 
—_ Fiz. Plazmy; 3: No. 6, 1389-1292(Nov-Dec 1977). (in Rus- 
sian 

cueneeaten of weak-nonlinear waves of electron density in a 
waveguide filled with a magnetized plasma has been considered. 
Within the framework of assumptions of small nonlinearity, disper- 
sion and dissipation the initial nonlinear system of the Vlasov- 
Poisson equations is transformed to the system of the Korteveg de 
Vries (KDW) type evolutional equations for the amplitudes of the 
wave modes with a nonl member, describing collisionless 
ping. In the absence of mode degeneration it is found, that only for 
some of them finite initial tion evolves into the Ww 
solitons. Conditions of soliton amplification in the beam-plasma 
system are discussed. 


37859 Nonlinear propagation and reflection of electromagnetic 
waves obliquely incident on a plasma 2. Different 
waves. Romanov, Yu.A.; Dryakhlushin, V.F. (Gor’kovskij Gosu- 
darstvennyj Univ. (USSR). Issledovatel’ ws hg Ay oy eee 
Inst.). Fiz. Plazmy; 3: No. 6, 1293-1301(Nov- 1977). (In Russian) 
Nonlinear reflection and gation of electromagnetic 
waves of different polarization obliquely incident on a plasma layer 
has been investigated. Sie cies ede Ga cena euler on 
pad a map of eee warnaes & aes te Se ce of 
electromagnetic echo oscillations near layer boundaries. consid- 
eration deals with cases of mirror and quasidiffuse reflections of 
electrons from the boundaries. It is shown that the excited propagat- 
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ed and reflected waves have s-polarization. The amplitudes of these 
waves are found. A comparison is drawn with previously obtained 
results for the case of two identically wrued incident waves. 


37860 Nonlinear See: ie sunt Sen Kiev. 
. Sitenko, A.G.; —— O.D. (AN Ubrainske 

Teoretichesko Fiziki). Fiz. & (Russ. Ed): 22: No. 11, 
1791-1801(Nov 1977). (In Russian). 

Fluctuations in a aegis plasma are considered with 
due regard for nonlinear wave interaction. The electrodynamic 
ge of the plasma are described by tensor nonlinear tibi- 
ities. For a fluctuational electric field an inhomogeneous 
equation is obtained on the basis of the microscopic approach; in this 
equation sources are determined by the fluctuational current due to 
en ee ee er ne eee TO ee 
is used to obtain a set of inhomogeneous integral equations, which 
determine unambigously the sequence of the correlation functions 
for the fluctuational field in the p 


37861 Nonlinear wave interaction and stationary fluctuation 
plasma. Sitenko, A.G.; Kocherga, O.D. 


spectrum in a 
(AN Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki). Ukr. Fiz. 
Zh. (Russ. Ed.); 22: No. 11, 1802-1809(Nov 1977). (In Russian). 
The spectrum of fluctuations in a nonequili- 
brium steady-state plasma is investigated. It is shown that nonlinear 
wave interaction produces additional maxima in spectral distribu- 
tions, which correspond to the combination frequencies. The amplifi- 
cation of fluctuational oscillations on intensive excitation of waves in 
the plasma by external sources is considered. Allowance for the 
nonlinear wave interaction eliminates the divergence in spectral 
distributions, which takes place in the case of linear approximation. 
The saturation of the critical-fluctuation level is the direct result of 
the nonlinear shift of eigen frequencies. It is shown that in a 
nonequilibrium plasma a stationary turbulent state is possible, in 
which the level of electromagnetic fluctuations can greatly exceed 
the thermal level. 


37862 Kinetic equation for waves and wave scattering in a none- 

plasma. Sitenko, A.G.; ory ay O.D. (AN Ukrainskoj 

R, Kiev. Inst. Teoreticheskoj Fiziki) Fiz. Zh. (Russ. Ed.); 22: 
No. 11, 1810-1821(Nov 1977). (In Russian). 

A kinetic equation for waves in a nonequilibrium 
plasma is obtained, in which, apart from nonlinear effects taken into 
account in the conventional kinetic equation, allowance is also made 
for interaction of waves with fluctuation fields and fluctuation 
changes in the particle distribution function. A general formula for 
the cross sections of any rare Gress and wave transforma- 
tion is derived on the basis of the equation obtained. The cross 
sections of the indicated processes in an isotropic plasma are consid- 
ered in detail. 


37863 Nonlinear reflection of a strong electromagnetic wave from 
a dense sheath. Zauehr, K.; Gorbunov, L.M. (AN SSSR, 
Moscow. Fizicheskij Inst.). Fiz. Plazmy; 3: No. 6, 1302-1313(Nov- 
Dec 1977). (In Russian). 

The dependence of the reflection coefficient on the amplitude 
of an incident waye, the —. layer thickness and plasma density 
are throughly investigated. The case of normal incidence of an 

electromagnetic wave on the layer is considered. The dissipative 
effects are neglected. It is shown that upon adiabatic change in the 
amplitude of the incident wave the reflection coefficient hysteresis 
must take place, and complete ency of the layer may 
only on reduction in amplitude ¢ shape of the hysteresis loop 
essentially depends on the layer thickness and plasma density. Ap- 
quuliinads analytical experessions determining the hysteresis appear- 
ance are obtained. 


37864 Low-frequency oscillation of an inhomogeneous layer . 
magnetized plasma. Gradov, O.M.; Izmailov, G.N. Fiz Plazmy; 3 
No. 2, + rae 1977). (In Russian). 
has been made into long-wave quasipotential oscilla- 
tions Fs oye omogeneous magnetoactive plasma with an arbitrary 
angle between the nye py 4 gradient and the magnetic field 
yes a The existence of a discrete set of branches of weakly 
——a oscillations, whose uency is independent of the density 
has benn established. The mechanism of the oscillations 
Salen is related to the resonance at the frequency of local 
Langmuir ion oscillations. Expressions have been found for frequen- 
cies and decrements of the oscillations. 


37865 Solitons, envelope solitons in collisionless plasmas. 
Ichikawa, Y.H. = oya Univ. >. Inst. of Plasma Physics); 
Watanabe, S. (Y: National Univ. (Japan)). J. Phys. (Paris), 
Collog.; No. 6, Se 15-06. 26(1977). 

From 3. International congress on waves and instabilities in 
plasmas; Palaiseau, France (27 Jun - 1 Jul 1977). 

A review is given to extensive development of theoretical, 
computational and experimental studies of nonlinear wave propaga- 
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tion in collisionless plasmas. Firstly, the historical experiment of 
Ikezi et al. is discussed in comparison with theoretical analysis based 
on the Korteweg-de Vries equation. Systematic discrepancy between 
the observation and the theoretical prediction suggests that it is 
necessary to examine such as higher order mode coupling effect and 
contribution of trapped particles. Secondly, effects of the nonlinear 
Landau damping on the envelope soliton of ion plasma wave is 
discussed on the basis of theoretical study of Ichikawa-Taniuti, 
experimental observation of Watanabe and numerical analysis of 
Yajima et al. Finally, a new type of evolution equation derived for 
the Alfven wave is examined in some detail. The rigorous solution 
obtained for this mode represents a new kind of envelope soliton, in 
which both of its Scan and amplitude are subject to modulation of 
comparable ial extension. In conclusion, the emphasis will be 
placed on the fact that much more intensive experimental researches 
are expected to be done, since the powerful methods to disentangle 
various nonlinear evolution equations are now available for theoreti- 
cal approach. 


37866 Theory for stationary nonlinear wave propagation in com- 

plex magnetic geometry. Watanabe, T.; Hojo, H.; Nishikawa, K. 

mw oya Univ. nr: Inst. of Plasma Physics). "I. Phys. (Paris), 
; No. 6, C6.111-C6.120(1977). 

From 3. International congress on waves and instabilities in 
plasmas; Palaiseau, France (27 Jun - 1 Jul 1977). 

Recent efforts to derive a systematic calculation scheme for 
nonlinear wave pi pe in the self-consistent plasma profile in 
complex magnetic field geometry are presented. Basic assumptions 
and (or) approximations are: use of the collisionless two-fluid model 
with an equation of state; restriction to a steady state propagation 
and, existence of modified magnetic surface (modification due to 
Coriolis’ force). Four situations are discussed: weak field propaga- 
tion without static flow, arbitrary field strength with flow in an 
axisymmetric system, weak field limit for the last case, an arbitrary 
field strength in nonaxisymmetric torus. Except for the third case, a 
simple variation is derived, similar to that of Seligar and Whitham, 
by introducing appropriate coordinates. In the first and third cases 
explicit results are derived for quasilinear profile modification. 


FUSION POWER PLANT TECHNOLOGY 


37867 nigga Me Fusion power program. Quarterly 
progress report, July—September 1978. : aie National Lab., IL 
(USA)). 1978. Contract W-31- 109-EN-38. 90p. Dep. NTIS, PC A05S/ 
MF AOl. 

te abstracts were prepared for each of the six included 
sections. (MOW) 


37868 (CONF-780508—P1) Technology of controlled nuclear 
fusion. Powell, J.R.; Eterno, C.T. (eds.). (American Nuclear Society, 
NM. Trinity Section; American Nuclear Society. . Div. of Controlled 
Washington, DC (USA). 
i etic Fusion Energy; Electric Power Research Inst., 
Palo Alto, CA (USA)). 1978. 692p. Dep. NTIS, PC A99/MF AOl1. 
From 3. mone fess the technology of controlled thermonu- 

clear fusion; Santa F USA (9 May 1978). 
Separate abstracts were p ed for 38 of the included 
papers. Abstracts have appeared earlier in ERA for the remaining 32 

papers. (MOW) 


37869 (CONF-780508—P1, LBP 1-18) Magnetic fusion program in 
the United States: an overview and perspective. Clarke, J. E ‘eer 
ment of Energy, Washington, DC). 1978. 

From 3. m on the technology of controlled thermonu- 
clear fusion; Santa Fe, » USA (9 May 1978). 


Continuing technical progress in magnetic fusion energy re- 
search and a coherent national program involving national laborato- 
ries, industry and universities has won strong support from the new 
Department of Energy. This review presents recent technical prog- 
ress and examines fusion in relation to other long term energy supply 
options. Fusion is seen as a technology which, because of its appar- 
ently minimal environmental impacts and promise of reasonable cost, 
has a good chance of competing successfully with the other inex- 
haustible energy sources. 


37870 Oe pp 19-27) Fusion - the programme in 

the UK - and other ts. Carruthers, R. (Culham Lab., Oxford- 

shire, England). 1978. 
From 3. meetin 


on the technology of controlled thermonu- 
clear fusion; Santa Fe, 


, USA (9 May 1978). 


The Fusion Programme in the Euratom—UKAEA Fusion 
Association is mainly one of plasma confinement studies in four 
og experimental areas. yee fay studies of fusion reactors have 

been based upon the tokamak the reversed field pinch. Particular 
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attention has been given to the potential operating problems of 
toroidal fasion reactor in oder fo establish design principles which 
TE ee oe ee ee eee 

plans for fusion power programmes are discussed and it is suggested 
that they are not obviously the pe on or most cost effective ways 
to establishing the credibili fusion. It is proposed that a more 
aggressive pro ¢ which involved taking calculated risks could 
So Sh etteact into the hadi peupannes Quod eagiiiene SEIU 

to attract into the rogramme engineers w 

aeed to bo motiveted by ectian on @ Wins eile ties Gan ta $0 te 9 
years of much present planning. 


37871 (CONF-780508—P1, pp 28-37) Development of fusion 
Japan. aa S. Gapan Atomic Energy Research Inst., 


reactors in 
Tokyo, Japan). 1978 
From 3. m on the technology of controlled thermonu- 
clear fusion; Santa Fe , USA (9 May 1978). 

A fusion reactor development program is being carried out as 
a national project in Japan. nae en Se 
grade tokamak plasma and to advance fusion reactor engineering 
with the aim of —— experimental, prototype and demonstra- 
tion reactors in the er stage. 
37872  aeeenar & pp 38-49) JET Project: progress in 
construction and Bertolini, E. (The JET Project, Ab- 
—, England). 1978. 


From 3. m the technology of controlled thermonu- 
clear fusion; Santa Fe, M.USA (9 May 1978). 


The JET Project of the European Community aims to con- 
struct and operate one of the largest Tokamak Devices foreseen at 
present in the field of Fusion Research. The aim of the experiment is 
sy roduce and study plasma conditions those needed in 

ermonuclear reactor and therefore involve operation with 
Guetta —Atiiienn gas. 


37873 coreg Lg a pp ere Advanced fusion concepts 
program. Dove, W. F. (Department of Energy, Washington, DC). 


1978. 
on the technology of controlled thermonu- 
USA (9 May 1978). 


While the prospects for the eventual development of a toka- 
mak-based fusion reactor appear promising at the present time, the 
Department of Energy maintains a vigorous tp ee hen 
magn gnetic fusion concepts. Several of the concepts presen - 
ed include the toroidal reversed field pinch, Cee Bae ry 
Torus, and various linear options. Recent technical accomplishments 
and program evaluations indicate that the possibility now exists for 


undertaking the next development oe a proof-of-principle experi- 
ment, for a Sow of the most promising alternate concepts. 


37874 (CONF-780508—P1, 58-63) Alternative fusion con- 
cepts: engineering and W.C. (Depart- 
ment of Energy, San Francisco, CA); Amherd, N.A. 1978. 

From 3. m on the technology of controlled thermonu- 
clear fusion; Santa Fe, » USA May 19 1978). 


From 3. meeti 
clear fusion; Santa Fe, 


Alternative es en Oe oe 
total fusion effort, making use of many a of the mainline 
efforts but also contributing on a broad to improved under- 
standing of fusion plasmas, technology and engineering. beter 
esize that the rationale for supporting alternative concepts shift 
from physics related justifications to the perceived benefits for 
commercial use. Three principal factors are used to describe the 
commercialization potential of energy systems: technological risk, 
perceived benefit, and capital requirements. R and D can reduce the 
risk of a technology option, but perceived benefit and capital avail- 
ability are largely governed by non-R and D elements. Hence, 
power station decision criteria as determined by feeagperesnn ex- 
ecutives are presented, and a balance among the three commercial- 
ization factors described. An outline of past and on-going alternative 
concept reactor study endeavors is given and a s ion for 
rapidly developing the physics base of the concepts is described. 


37875 (CONF-780508—P1, BP 74-82) ELMO Bumpy Torus 
(EBT) Reactor: a status report. Uckan, N.A.; Bettis, E.S.; Dandi, 
R.A.; Hedrick, C.L.; Santoro, R.T.; Watts, H.L.; Yeh, H.T. (Oak 
Ridge National Lab., TN). 1978. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, » USA (9 May 1978). 


Since the first — ELMO Bumpy Torus Reactor 
(EBTR) designs, there has considerable progress in —— 
improvement which incorporates the increased und 

the plasma research. This new design, which is considerably oe 
in physical size, incorporates recent advances from the ongoing 
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experimental and - 
and maintenance and 
aye = ae mh oe ny 


37876 (CONF-780508—P1, 83-89) Reversed-field multiple 
Sciences Northwest, 
WA); Grosmann, W.; ao C.E. 1978. 
5 the technology of controlled thermonu- 
; Santa Fe, USA (9 May 1978). 


a Poa 


37877 (CONF-780508—P1, “eve 

fusion power. Moses, R.W.; Kreoweki, FA. 

Alamos Scientific Lak Lab., NM). 1978. eciaitied 
From 3. on the technology of con 

clear fusion; Santa Fe, RM, USA (9 May 1978). 
A Fast-Liner Reactor (FLR) 


(CONF-780508—P1, pp 121-130) Advances in laser sole- 


noid fusion reactor , L.C.; Quimby, D.C. (Math- 
ematical Sciences Northwest, Inc., Bellevue, WA). 1978. 


From 3. on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 


The laser solenoid is an alternate fusion concept based on a 
laser-heated 


im the United 
Supply System, Richland, WA). 1978. 


From 3. on the technology of 
clear fusion; Santa Fe, NM, USA (9 May 1978). 


paper reviews the current, active, interrelated H 
ers a 


(CONF-780508—P1, pp 132-142) Hybrid Reactor 
States. Wolkenhauer, W.C. (Washington 


designs 
Public Power 
thermonu- 


has been one of steady move- 
densities and higher quality fuels. An 
apparent advantage of the Hybrid Reactor option is that it follows 


37880 (CONF-780508—P1, pp 143-148) Fusion energy applica- 
> & wae auy Sees, See, Stickley, C.M. 
(Department of Energy, a DC). 1 
From 3. on the technology of — thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 


It is expected that the experiments to demonstrate the scientif- 
ic feasibility of fusion will be conducted in the early 1980's. The 
eventual usefulness of fusion as an environmentally desirable inex- 


However, based on energy demand forecasts, 
applications of fusion which should be considered. 
there are non-electric applications of fusion which 

commercialization. 


ERA VOL. 4, NO. 13 
37881 ee 
fusion power reactor. Kearney, D.; 
vn or Diego, ais, tape . 
rom 3. — on technology 
clear fusion; Santa Fe, USA (9 May 1978). 


8-467) Doublet demonstration 
R.; Burrell, K. (General 


37882 (CONF-780508—P1, pp 494-499 
tion. Schulte, S.C.; Willke, T.L. (Battelle 
WA). 1978. 


From 3. ing on the technology of 
clear fusion; Santa Fe, NM, USA (9 May 1978). 


(CONF-780508—P1, pp 500-509) New approaches to the 


short-term benefits form the primary economic rationale f 
fusion research. 


ae tt gp pp wry Future of fusion imple- 
Powell, J.R. (Brookhaven National 


on the technology of controlled thermonu- 
USA (9 May 1978). 


For fusion to become available for commercial use in the 21st 


opi 

‘eolas of tho OS Gunaar SOUS toe Gants o8 to 
various assumptions about costs. The Reference Energy System 
approach was modified to establish both an appropriate degree of 
ee OR See Seer See 8 CRIT Gn SaEe to 

ganize the relevant data and to perform calculations of system cost 
pm noo and discounted present value), resource use, and residuals 
Som ciieeitn, THe SaURETEII envmactes indians Gone mix in 


each scenario. Not 
form of direct cost savi which may well exceed R and D costs, 
which could be attributed to the implementation of fusion. 
Pee rie tae eae s 612-619) 0) ae on TFTR. 
Free " rom 3. the Te f hed thermo: 
a on technology o! se de nu- 
clear oan Santa Fe, » USA (9 May 1978). 


primary objectives of the TFTR are the 
adil of 5 to 10 keV (50 to 100 million degrees sends 
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plasmas in a tokamad ny gee hey co a and the produc- 
ta of fusion ener; ‘om the reaction of deu- 
terum and tritium. ¢ TFER will be used to study ores of 
burning plasmas and "te engineering aspects of a D- 

tokamak operating with reactor-level plasma conditions. The over 
TFTR program is intended to produce scientific and technical 
information, component hardware, and the design, construction, and 
operating experience necessary as input for the future design, con- 
struction, and operation of ignition and experimental fusion power 
reactors. In a very real way the TFTR is prototypical of an 
Experimenta Power Reactor. 


37886 (CONF-780508—P2) Technology of controlled nuclear 
fusion. Powell, J.R.; Eterno, C.T. (eds.). (American Nuclear Society, 
NM. Trinity Section; American Nuclear Society. Div. of Controlled 
Nuclear Fusion; Department of Energy, Washington, DC (USA). 
Div. of Magnetic Fusion Energy; Electric Power Research Inst., 
Palo Alto, CA (USA)). 1978. 642p. Dep. NTIS, PC A99/MF AO0I1. 
From 3. meeting on the technology of controlled thermonu- 

clear fusion; Santa Fe, , USA (9 May 1978). 
Separate abstracts were prepared for each of the 28 included 
ERA wo “aban for the remaining 43 papers appeared earlier in 


37887 » ae pp 1259-1266) Low-cost Ignition 
Demonstration Reactor (IDR). Howland, H.R.; Schultz, J.H.; Varl- 
jen, T.C.; Heck, F.M.; Lee, A.Y.; Smith, R.A. (Westinghouse Elec- 
tric Corp., Pittsburgh, PA). 1978. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 


An ORNL/Westinghouse team has been studying alternative 
design strategies for a near-term tokamak ignition device (TNS) to 
follow , which would address the most critical physics and 
engineering questions associated with the EPR. An alternative mis- 
sion for TNS is to demonstrate ignition quickly and inexpensively. A 
device which satisfies these objectives is called an Ignition Demon- 
stration Reactor (IDR). Two tokamaks, differing in configurational 
details, have been evaluated. there is reason to believe that a device 
and associated facility directed primarily at the early demonstration 
of ignition can be built and operated by the mid-1980's, at a cost not 
exceeding that of TFTR by more than about 25%, without allowing 
for availability of exis — ocmponents or structures. The cost of the 
tokamak itself is typically between 20% and 30% of the total. In 
compact devices, the neutral beams and power supplies probably 
offer the greatest potential for cost reduction. 


37888 (LBL—8163) Tormac experimental apparatus. Levine, 
M.A.; Myers, B.R. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). 29 Aug 1978. Contract W-7405-ENG-48. Op. 
seme Dep. NTIS, PC A02/MF AOI. 
m Small toroidal users conference; Santa Barbara, CA, 
USA 9. pod 1978). 
A brief review of the Tormac program is given. The Tormac 
IV, Tormac V, and puffer experiments are mentioned. (MOW) 


37889 (ORNL/PPA—79/3) Optimization of the fission—fusion 
hybrid concept. Saltmarsh, M.J.; Grimes, W.R.; Santoro, R.T. (Oak 
Ridge National Lab., TN (USA)). a. — Contract W-7405- 
ENG-26. 56p. Dep. NTIS, PC A04/MF A 

One of the potentially attractive iia of controlled 
thermonuclear fusion is the fission—fusion hybrid concept. In this 
report we examine the possible role of the hybrid as a fissile fuel 
producer. We parameterize the advantages of the concept in terms 
of the performance of the fusion device and the breeding blanket and 
discuss some of the more troublesome features of existing design 
studies. The analysis suggests that hybrids based on deuterium— 
tritium (D—T) fusion devices are unlikely to be economically attrac- 
tive and that they present formidable blanket technology problems. 
We suggest an alternative approach based on a perms Ar deuter- 
ium—deuterium (D—D) fusion reactor and a molten salt blanket. 
This concept is shown to emphasize the desirable features of the 
hybrid, to have considerably greater economic potential, and to 
mitigate many of the disadvantages of D—T-based systems. 


37890 (PPPL—1515) Maximum neutron yeidls in experimental 
fusion devices. Jassby, D.L. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Feb 1979. Contract EY -16-C-02-3073. 22p. Dep. 
NTIS, PC A03/MF AO1. 

The optimal performances of 12 types of fusion devices are 
compared with regard to neutron production rate, neutrons per 
pulse, and fusion —— multiplication, Q/sub p/ (converted to the 
equivalent value in D-T operation). The record values in all catego- 
ries are held by the beam-injected tokamak plasma, followed by 
other beam-target systems. The achieved values of Q/sub p/ for 
nearly all eee a —— fusion devices (magnetically or inertial- 
ly confined) are found to roughly satisfy a common empirical 
scaling, Q/sub p/ ~ 10-*E/sub in//sup 3/2/, where E/sub in/ is 
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the energy (in kilojoules) injected into the plasma during one or two 
energy confinement times, or the total energy delivered to the target 
for inertially confined systems. Fusion energy break-even (Q/sub p/ 
= 1) in any system apparently requires E/sub in/ ~ 10,000 kJ. 


37891 Mirror fusion-fission hybrids. Lee, J.D. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Atomkernenergie; 32: 
No. 1, 19-29(1978). 

From International workshop-thinkshop on emerging con- 
cepts in advanced nuclear energy systems analysis; Graz, Austria (29 
- 31 Mar 1978). 

The fusion-fission concept and the mirror fusion-fission 
hybrid program are outlined. Magnetic mirror fusion drivers and 
blankets for hybrid reactors are discussed. Results of system analyses 
are presented and a reference design is described. 


37892 (UCID— 18158) Parametric studies of tandem mirror re- 
actors. Carlson, G.A.; Boghosian, B.M.; Fink, J.H.; Myall, J.O.; 
Neef, W.S. Jr. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 26 Apr 1979. Contract W-7405-ENG-48. 48p. Dep. 
NTIS, PC A03/MF AO1. 

This report, along with its companion, An Improved Tandem 
Mirror Reactor, discusses the recent progress and present status of 
our tandem mirror reactor studies. This report presents the detailed 
results of parametric studies uP to, but not including, the very new 
ideas involving thermal barriers 


oi (UCRL—50050-78-4, pp 1-32) Open confinement systems. 
an 1979, 

In Magnetic fusion energy. Quarterly report, October—De- 
cember 1978. 

There are three confinement systems now in operation or 
under construction at LLL: the Beta II (formerly 2XIIB), the 
Tandem Mirror Experiment (TMX), and the Mirror Fusion Test 
Facility (MFTF). Beta II relies on magnetic fields to confine a hot, 
dense plasma for a short time. It features C-shaped magnetic coils 
that form the confined plasma by creating a magnetic field (a 
magnetic well) that increases in every direction from the plasma 
center. In 1976, we proposed a new idea: the tandem-mirror concept. 
A tandem mirror reactor would contain a long solenoidal magnet 
terminated at both ends by conventional mirror cells. These cells 
would act as end plugs to prevent plasma leakage out the ends of the 
solenoid. TMX is being constructed to test the principles of this 
concept. MFTF, now being constructed, will bridge the physics and 
engineering gaps between current experiments and an experimental 
fusion reactor planned for operation by 1990. MFTF will use a 
superconducting magnet of yin-yang design (similar to the 2XIIB 
experiment). This magnet will be capable of continuous operation. 


37894 (UCRL—82318) Se a fusion research at the 
Lawrence Livermore Laboratory. Post, R.F. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 9 Feb 1979. Contract W- 
— 25p. (CONF-790232—1). Dep. NTIS, PC A02/MF 
AOl. 
From All-union conference; Moscow, USSR (21 Feb 1979). 
An overall view is given of progress and plans for pressing 
forward with mirror research at Livermore. No detail is given on 
any one subject, and many interesting investigations being carried 
out at University laboratories in the U.S. that augment and support 
efforts at Livermore are omitted. 


37895 (WFPS-TME—79-007) Potential reactor 
based on a small tokamak hybrid Sink, D.A. (Westinghouse 
i i » PA (USA). Fusion Power Systems 
: mtract EG-77-C-02-4544. 4p. (CONF- 
790602—34). Dep. NTIS, PC A02/MF AO1. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 

An ignition tokamak reactor design has been obtained which 
represents a starting point for the conceptual design of a 1000 MW/ 
sub e/ commercial system. The design includes NbsSn superconduct- 
ing coils (TF, OH, and SF), water-cooled fissile blanket (e.g., 
uranium oxide), positive-ion based neutral beams with no direct 
energy recovery, and an ignited plasma with a = 0.9 m and an 
aspect ratio A = 4.0. The TF coil bore has a vertical bore of 7 m 
and a horizontal bore of 5 m both of which are a factor of two larger 
than the corresponding bore dimensions of the LCP (Large Coil 
Project) TF coil. The plasma is characterized as follows: stability 
factor q = 2.5, Z/sub eff/ ~ 1, poloidal beta B/sub p/ S A, a 
elongation 6 in the range between 1.6 and 1.7. A number of potential 
operating conditions for the plasma and device have been identified 
for which the plasma beta 8 lies within the range from 6.5% to 
7.3%, and the plasma temperature has an average value between 11 
keV and 12.5 keV. The design was obtained using the computer 
code COAST and represents a self-consistent sizing and costing 
result. 
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37896 Linear reactor system with 


yg pe — 
(USK) Mutt Fi 18: Ne. $245-1253¢19 78) ee 


mirror end-plugged near-reactor are esti- 
ie thermal conduction los which wa 
of its importance. 

ja apr ape died 

roading ly at lugs is 

Ge eer eosliene 


the impuri A typical 
Qnub(E}=2 calculated to be about 1100m with an output power of 


37897 ge tee ep chee method and apparatus. Mag- 
lich, B.C.; Nering, J.E.; Mazarakis, M.G.; Miller, R.A. (to Fusion 
Energy Corp., Princeton, N.J. (USA)). Australian Patent 76/14,970/ 
A/. fe Jun 1976. 300p. 

The invention eg Sage rovements in migmacell tus 
and method by di th the need for metastable t 
of injected molec’ ions my multiple precession periods. Injected 
molecular ions undergo a ‘single pass’ the reaction volume. 
By ppeeneeens Oe ie Sees it contains a popula- 
tion distribution of molecules in higher vibrational states than in the 
case of a normal distribution, i i i 


37898 ape ee nemme | Evaluation of the long-term program 
plans of the US Division of Controlled Thermonuclear 
Progress report No. 1. = S.P.; Vanston, J.H. Jr. (Texas Univ., 
Austin (USA). Center for Ener gy Studies). {nd}. Contract EY-76-C- 
05-4478. 334p. Dep. NTIS, PC A15/MF AO 

As part of the Partitive Anal Forecasting (P. tech- 
nique, the Graphical Evaluation Review Technique (GERTS) 
IIIZ computer code is used to perform simulations on a logic 
network the DCTR long-term program plan. Logic net- 
works describi tokamak, mirror, and theta-pinch developments 
are simulated individually and then to form an overall 
DCTR pro; network. The results of the simulation of the overall 
network using various funding schemes and strategies are presented. 
An economic sensitivity analysis is provided for the tokamak logic 
networks. An analysis is also performed of the fusion-fission hybrid 
concept in the context of the present DCTR goals. 


BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 37944 


37899 ty ag al pp 230-238) Evaluation of a 
blanket a Demonstration Tokamak 


concepts for 
Chapin, D.L.; Chi, IW: Kelly, J.L. (Westinghouse Blscens 
Corp., Pittsburgh, PA). 1978. 
From 3. wong on the technology of controlled thermonu- 
clear fusion; Santa Fe, » USA (9 May 1978). 


An evaluation has been made of several different blanket 
concepts for use in a near-term Demonstration Tokamak Hybrid 
oe wae wae Oe ive would be to produce a 

ificant amount of fissile fuel w nh ny ~~ Ly feasibility 
of the tokamak hybrid reactor ity of a simple 
design using _ ven technolo; la a — resistant 
cycle led to selection of a 
cooled, sisceloy cled ThOs blanket wasert to beeed =U. The 
nuclear performance and thermal-hydraulics characteristics of the 
blanket were evaluated to arrive at a consistent design. The blanket 
was found to be feasible for producing a significant amount of fissile 
rae tag’ with the limited operating conditions and blanket coverage 
in t THR. 


(CONF-780508—P1, 249-253) Design of a modular 
blanket with gas cooled liquid Farfaletti-Casali, F.; Ponti, C.; 
Rieger, M.; Wen Howden . (Commission of the European Commu- 
nities, Ispra, Italy). 1978. 
From 3. — on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 


oon pores © 9 aes of 0 cut which aims to assess the 
feasibility of a demonstration ae senten, sting, on 
already available technologies. A modular design of the blanket, 
carried out in stainless steel and liquid lithium, is described. This 


transients. Neutronic and thermohydraulic 
calculations are reported. They show that under these conditions it is 
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en se at Ret din o atest Whe ee 
to feed the reactor. 


37901 eae at” 279-288) Novel blanket design 
for ICTR's. Abdel-Khalik, S R.W.; Wolfer, W.G.; Larsen, 
EN.; on LN. Uni, of Wisconsin, Madison). 1978. 

‘rom 3. on the technology of controlled thermonu- 
clear Po a Santa Fe, RM, USA (9 May 1978). 


A geri Sates ee SOs be Genaeined. This blanket is 
used in SOLASE, the laser reactor of the Univer- 
sity of Wisconsin. The blanket to be described offers numerous 
advantages, pe ~ cost, low weight, low induced radioactiv- 
ity levels, the potential for hands-on maintenance, modular construc- 
tion, low pressure, bility. to decouple first wall and blanket coolant 


temperatures, adequate breeding, low tritium inventory and leakage, 
and sufficiently long life. 


37902 (CONF-780508—P1, pp 289-296) Structural performance 
of a graphite blanket in fusion reactors. Wolfer, W.G.; Watson, R.D. 
(Univ. of Wisconsin, Madison). 1978. 

From 3. on the technology of controlled thermonu- 
clear fusion; Santa Fe, RM, USA (9 May 1978). 


ga me graphite in a fee yy 4 causes wren sayy 
changes, creep, and changes in elastic properties 
fracture strength. Temperature and flux gradients through the graph- 
ite blanket structure produce differential distortions and stress gradi- 
ents. An inelastic stress analysis procedure is described which treats 
oe Sa SS properties in a consistent manner as 
dictated by physical for the radiation effects. Furthermore, 
the procedure follows the evolution of the stress and fracture 
distributions during the reactor operation as well as for 
possible shutdowns at any time. The lifetime of the graphite struc- 
ture can be determined based on the failure criterion that the stress at 


any location exceeds one-half of the fracture si This proce- 


trength. 
— pt re to the most critical component of the blanket dws 
SE design. 


37903 Copy oy 34-346) First-wall design limita- 
tions for linear magnetic fusion reactors. Gryczkowski, G.E. 
(Los Alamos Scientific Lab., NM); Krakowski, R.A.; Steinhauer, 
L.C.; Zumdieck, J. 1978. 

From 3. meetin on the technology of controlled thermonu- 
clear fusion; Santa Fe, » USA (9 May 1978). 


roach to the endloss problem in linear magnetic 
uses high magnetic field to reduce the required 
rae eee wy Seen Gnas end 
oe we the first-wall thermal 

sie too E clea Pertinent therm 
developed in the context of high-field L to identify promising 
first-wall materials, and thermal fatigue — levant to 
t-wall concepts are 


described which include both solid and evaporating first-wall con- 
figurations. 
37904 (CONF-780508—P1, pp 347-356) FWLTB: a mathemat- 
oe east > See O° Beas © Gt Sie steer Se wee. 
Daenner, ; Raeder, J. (Max-Planck-Institut fuer Plasmaphysik, 
Garching, ben 1978. 

From 3. wenn the technology of controlled thermonu- 
clear fusion; Santa Fe, » USA (9 May 1978). 


hysical parameters are 


FWLTB is a computer program elaborated for simulating the 
First Wall Long Term Behaviour in a fusion reactor environment. It 
combines nonstationary tic analysis of the wall with long- 
term variation of the material performance characteristics. This 
—— emerged from the steady-state model via the nonstati 

up to the long-term , the latter being still under devel- 
ag The most important results from each stage are reported. 

concern the way of treating the plasma radiation and the 
influence of load and design conditions on the fatigue life of the wall. 
First results with the long-term model — resented, sho the 
effects of swelling and irradiation their impact on long- 
term variation of the stress and strain fields. 


37905 (CONF-780508—P1, pp 357-364) First wall thermal stress 
analysis for suddenly heat fluxes. Dalessandro, J.A. (General 
Atomic Co., San Diego, CA). 1978. 

From 3. are fake the technology of controlled thermonu- 
clear fusion; Santa Fe, USA (9 May 1978). 


The failure criterion for a solid first wall of an inertial 
confinement reactor is investigated. Analytical expressions for in- 
Sane br Oe Ge ae G en. Two materials have been 
chosen for this inves’ -451 — and chemically 
vapor deposited (CVD Beallicoe carbide. tural failure can be 
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related to either the maximum compressive stress produced on the 

surface or the maximum tensile stress developed in the interior of the 

plate; however, it is shown that compressive failure would predomi- 

nate. A basis for the choice of the thermal shock of merit, k(1 

- 7 pd og pa/sup 1/2/, is identified. The result is that graphite 
ie rank comparably. 


(CONF-780508—P1, pp 385-393) Measurements and cal- 
culations of fast neutron in a graphite-reflected lithium assem- 
bly. Itoh, S. (Nagoya Univ., Japan); Seki, Y.; Maekawa, H. 1978. 

From 3. meetin, . on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 


Energy spectra of neutrons extracted from lithium region in a 
graphite-reflected pseudo-spherical lithium assembly have been 
measured using a 4.60 x 4.65 cm dia. NE-213 scintillator spectrom- 
eter system and adopting a newly-proposed method to eliminate the 
gain variations among experimental runs. The spectra have been 
calculated with the one dimensional transport code ANISN and the 
Monte-Carlo code MORSE-CG using a 135 group cross-section set 
produced from the ENDF/B-IV data file. Comparison between the 
measured and calculated spectra suggests that the discrepancies are 
not only due to the inadequacy of the employed nuclear data, but to 
the inability of the adopted calculational methods. 


37907 atc eat pp 865-872) Divertor design for the 
D-*He field-reversed mirror. Gilligan, J.G.; Miley, G.H.; Driemeyer, 
D.; Olson, R.; Werley, K. (Univ. of Illinois, Urbana). 1978. 

From 3. m on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 


The natural divertor action of the field-reversed mirror reac- 
tor is shown to have several advantages. Prominent among these is 
the ability to shield the hot core plasma from Q-limiting background 
neutral interactions. A simple model, ee fusion product 
heating of divertor electrons, predicts that a sufficiently dense, warm 
plasma can be maintained to accomplish this purpose. A scheme for 
particle oe and energy recovery of the divertor flow in a 
thermal is also described that is consistent with the goal of 
near-term tec ology utilization. 


37908 (UCRL—80588) Nuclear design of the LLL-GA U;Si 
blanket. Lee, J.D. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 26 May 1978. Contract W-7405-ENG-48. 9p. 
(CONF-780508—27). Dep. NTIS, PC A03/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 

The nuclear design analysis and performance of the blanket 
for the Pu producing standard mirror hybrid is discussed. The 
blanket is based on present day materials and technology. It is 
designed for peak power density and burnup in the uranium fuel of 
500 W/cc and 3 atom poneee cent. The blanket produces 2.0 Mg/yr of 
Pu-239 (net) from 400 fusion (D-T) and depleted uranium and 
has an average energy multiplication of 11. 


37909 In situ regeneration of the first wall of a deuterium— 
tritium fusion device. Ohkawa, T.; Chin, J. (to General Atomic Co.). 
US Patent 4,145,250. 20 Mar 1979. Filed date 26 Feb 1976. 6p. 

The first wall of a deuterium—tritium fusion reactor is regen- 
erated in situ. The first wall substantially surrounds an enclosed 
reaction region confined within the reaction chamber of the reactor. 
To regenerate a worn first wall without opening the reactor cham- 
ber, a gaseous substance is introduced into the chamber, at least a 
portion of the gaseous substance comprising material, such as low Z 
refractory material, suitable for forming the first wall. At least a 
portion of this material is eg ay as by pyrolysis, in solid form on 
the first wall to regenerate the first wall, and residual gas is removed 
from the chamber. The chamber is then recharged with a mixture of 
deuterium and tritium. All the while the inflow of contaminants into 
the chamber is substantially excluded. Preferably, the pyrolysis of 
the gaseous substance is effected by energizing the coils used in the 
operation of the reactor for producing a plasma of deuterium and 
tritium ions in the reaction chamber. 


37910 (DOE-tr—166) oo. thermonuclear reactor configura- 
tion driven by a relativistic electron beam and having a liquid first 
wall, Murav’ev, Y.V.; Nedoseyev, s. L.; Romanov, P.V.; Rudakov, 
L.L; Ryutov, V.D.; Tsygankov, Y.A.; ’Shatalov, G.Y. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1978. Translation of USSR 
report. 27p. Dep. NTIS, PC A03/MF AO1. 

The thermal processes in the first wall and blanket of an 
electron beam driven hybrid reactor are studied. The first wall is a 
liquid while the blanket is behind the first wall. €MOW) 


37911 Neutral atom kinetics near the wall of a thermonuclear 
reactor and ity production. Volkov, T.F.; Igitkhanav, Yu.L. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
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SSSR, Moscow. Inst. Atomnoj Ehnergii). Fiz. Plazmy; 3: No. 6, 
1203-1212(Nov-Dec 1977). (in + Bemey 

The solution of the kinetic equation for neutral atoms is 
obtained on the basis of the one-dimensional problem on the penetra- 
tion of neutral atoms inside a plasma. The ion distribution function is 
considered the Maxwellian one and independent of the presence of 
neutrals, which is true if their density is appreciably lower than that 
of the ions. The distribution and the atom density are found; they are 
used for estimating the level of contamination with impurities sput- 
tered by neutrals. An analytical solution makes it possible to under- 
stand qualitatively the behaviour of neutral atoms near the wall. It is 
shown that the bulk of the neutrals are distributed in this region 
according to the diffusion law, and over large distances a slow 
decrease in density is observed. Taking into account the results 
obtained, the amount of im —e which can get into the working 
volume due to sputtering of the wall by neutral atoms is estimated. 


tye (DOE-tr—165) Blanket design for a hybrid reactor based 

an open trap with tandem mirrors. Vasil’ev, N.N.; Kuznetsov, 
M. G. (AN SSSR, Moscow. Inst. Vysokikh Temperatur; Gosudarst- 
vennyj Komitet po Ispol’zovaniyy Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Energi). 1977. Translation of USSR 
report. 25p. Dep. NTIS, A0l. 

It is shown that in a blanket with a fuel of natural uranium 
and lithium with 50% *Li and a water heat carrier, one can obtain 
per thermonuclear neutron up to one atom of tritium and approxi- 
mately 1.5 atoms of plutonium. The blanket design makes it possible 
to obtain, directly in the uranium region, steam superheated to 
450°C for turbines; this provides for a high efficiency of energy 
conversion. The results obtained show that it is very promising to 
use water as the heat carrier in hybrid reactors. (MOW) 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 37257, 37926 


37913 (CONF-771035—P1, a 423-434) Cornell's RECE-Pro- 
reversing electron ion rings. Davis, H.A.; Fleisch- 


From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


During the last year, important results were obtained by the 
RECE-Program in various areas. On the larger RECE-Christa 
device: (1) the lifetime of rings in the field-reversed state has been 


extended to over 490 sec providing for an increase of the field- 
reversal times by about 3 orders of magnitude since 1971; (2) strong 
electron rings have been trapped close to the injector and then 
moved along the tank over a distance of 1.60 m without serious loss 
of strength; (3) field-reversal (106%) has now also been achieved by 
stacking of two electron rings (44% and 68% strength). A B/sub z/- 
compression coil is now being incorporated into the device as 
preparation for long-lifetime and plasma confinement experiments. 
On the smaller RECE-Berta experiment, an extension of earlier 
measurements with quadrupole Ioffe winding indicate the presence 
anomalous fast-electron losses by these fields, probably due hs orbital 
resonances. An analysis of trapping experiments in a preformed 
plasma show the trapping mechanism to be very different from that 
in gases. The Ion-Generation program has extended earlier micro- 
second pulse measurements into the MeV range. The Theory Group 
has obtained various ring equilibria and now investigates the stability 
of such rings. 


37914 (CONF-771035—P1, pp 435-449) NRL ion ring program. 
Kapetanakos, C.A.; Golden, J.; it, A.; Mahaffey, R.A.; Marsh, 
S.J.; Pasour, J.A. (Naval Research Lab., Washington, DC). 1977. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


An experiment is under way to form a storng proton ring 
using the 200 ka, 1.2 MeV, 50 nsec hollow proton beam recently 
generated at NRL. The 5 m long magnetic field configuration 
consists of a magnetic cusp, a compressing magnetic field, a gate 
field and a magnetic mirror. The midplane value of the magnetic 
mirror is such that the major radius of the ring will be about 10 cm. 
The degree of field reversal that will be achieved with 5 x 10** 
protons per pulse from the existing beam depends upon the field 
reversal is possible with the 600 kA proton beam that would be 
generated from the low inductance coaxial triode coupled to the 
upgraded Gamble II generator. The propagation and trapping of an 
intense proton beam in the ex; ental magnetic field configuration 
is investigated numerically. results show that the self magnetic 
has a very pronounced effect on the dynamics of the gyrating 
protons. 
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37915 (CONF-771035—P1, pp 451-458) Reversed field configu- 
ration created by a helical intense REB, Masuzaki, M.; Kunieda, T. 
(Kanazawa Univ., Japan). 1977. 

ous international topical conference; Ithaca, NY, USA (3 


Cylindrical Vlasov equilibrium of an intense REB with rever- 
sal of the axial magnetic field is studied. The particle distribution 
function is a delta function in the three constants of motion, the 
canonical axial and azimuthal angular momenta and the Hamiltonian. 
There are configurations with the axiel current exceeding Hammer- 
Rostoker current and with highly force-free state. Such 
tions may be of interest in connection with plasma confinement by a 
toroidal REB. 


37916 (CONF-771035—P1, pp 459-468) Intense relativistic elec- 
tron ring for plasma confinement. Mohri, A. Ly gh Univ., Japan); 
Narihara, K.; Tsuzuki, T.; Kubota, Y.; Masuzaki, 

From. y 3 international topical conference; Ithaca, NY, USA 3 
Oct 1977). 


Toroidal _relativistic-electron-beam currents exceeding 
Alfven-Lawson limit could be formed in a new toroidal device 
SPAC-V by injecting electron beams (530 keV, 60 kA, 60 ns) either 
into neutral gas or into plasma. 


37917 (CONF-771035—P1, p ) Reversed field geometry 

generated with a rotating e-beam peeked dvtngg Gerber, K.A.; Spec- 

tor, D.N.; Goldenbaum, G.C.; Hammer, D.A.; Robson, A.E. (Naval 

Research Lab., Washington, DC). 1977. 

pe From 2. international topical conference; Ithaca, NY, USA (3 
t 1977). 


A reversed magnetic field configuration has been produced 
by injecting a rotating relativistic e-beam (1.2 MeV, SO0kA) along a 
1.8 kG guide field into 85 Sp neutral He (Typically, T/sub e/ = SeV, 
n/sub e/ = 5 x 10cm™*). End-on photography, radial scans with 
Thomson scattering, and CO, interferometry are in gn with 
an MHD couldn model fitted to measurements of the excluded 
flux and the beam-induced axial (AB/sub z/) and azimuthal (B/sub 
6) fields. The resulting magnetic field configuration is similar to a 
belt pinch, with cross-section length-to-width ratio of 20, and mid- 


en 8B congruent to .5. The absence of hard x-ray emission after 


passage shows these fields are induced by plasma currents, 
rather than trapped beam electrons. 


37918 (CONF-771035—P1, pp 4 << ae 2 — 
of finite length E-layers and E-rings in a cusped 
Striffler, C.D.; Kulkarni, R.R.; Wang, T.F. (Univ. of Mi Maniand, 
College Park). 1977. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


The equilibrium properties of a stationary, finite length, rotat- 
ing E-layer are calculated from the coupled equations representing 
conservation of total aor and canonical angular momentum, and 
radial force-balance. The particles forming the E-layer are emitted 
from an annular knife-edged cathode, pass through a magnetic 
cusped field, then eee along a Gonducting wall system and 
through a region where beam’s axial energy is removed so that a 
stationary rotating E-layer is formed. In addition to calculating the 
equilibrium pr 1 eagee we examine the focusing forces acting on the 

equilibrium E-layer as well as the surface electric fields that deter- 
rs the holding power for collective ion acceleration. 


37919 (CONF-790125—37) Effects of radiation on TFTR coil 
materials. Imel, G.R.; Kelsey, P.V.; Ottewitte, E.H. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 1979. Contract EY-76-C-07- 
1570. Sp. Dep. NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

The coupled Fast Reactivity Measurements Facility 
(CFRMF) at the Idaho National Engi Laboratory was used 
to irradiate coil insulation — provided by the Princeton 
Plasma Physics Laboratory. Exposure times were chosen as to be 
representative of expected lifetime doses in the TFTR. Shear bond 
and flexure tests were performed on irradiated samples; identical 
unirridated samples were tested as controls. A general loss of 
strength (10 to 20%) was seen on the majority of specimens. 


yo (CONF-790125—38) Cryogenic radiation effects on elec- 
tric insulators. Kernohan, R.H.; Long, C.J.; Coltman, R.R. Jr. (Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
Sp. . NTIS, PC A02/MF AOI. 
From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 
The radiation allowable at the superconducting magnets of a 
fusion reactor may be limited by the radiation tolerance of organic 
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and composite electrical insulators. The allowable dose at the mag- 
nets will in turn influence the thickness of shielding necessary and 
therefore the size of the magnets. Epoxy-based, polyamide, and 
polyimide insulators chosen from su; jucting magnet 

were irradiated in liquid helium to a total gamma dose of 20 MGy (2 
x 10° rd). Electrical resistivity was measured during and after 
irradiation and electrical breakdown was measured after irradiation. 
Mechanical properties measured at 77 K after irradiation included 
flexure strength, shear strength (of adhesives between copper), and 
compressive strength. 


37921 (LA—7581) Approximate model for toroidal force balance 
in the high-beta stellarator. Barnes, D.C. Alamos Scientific 
Lab., NM (USA)). ys 1979. Contract W-7405-ENG-36. 22p. Dep. 
NTIS, PC A02/MF 
A simple ney for estimating the body force acting on a 
diffuse plasma confined in a three-dimensional, high-beta stellarator 
geometry is given. The equilibrium is treated by an asymptotic 
expansion about a straight theta pinch with diffuse, circular cross 
section. The expansion parameter 6 is the strength of the applied 
helical fields. This expansion leads to an inconsistent set of equations 
for the equilibrium in second order. Nevertheless, by averaging the 
equilibrium equations over the volume of the confined plasma, a 
unique condition for toroidal equilibrium is obtained. When the 
results are compared with the predictions of previous equilibrium 
theory, which is based on the boundary model, a large devi- 
ation is found. This correction is especially large for 1 = 0,1 systems 
at high beta and must be accounted for in any confinement experi- 
ment. 


37922 Doublestar: a stellarator with three magnetic axes. Wan; 
T.S.; Jensen, T.H. (General Atomic Co., San Diego, Calif. (USA). 
Nucl. Fusion; 18: No. 10, 1459-1465(1978). 

Conventional stellarators utilize low-multipole-order helical 
windings, 1=2 or 3, because a high-multipole-order helical winding 
results in localization of the rotational transform near the plasma 
surface. If, orang? a carefully chosen axisymmetric poloidal mag- 
netic field is added, high-shear, "aidbentieaioendor (i approximate- 
ly 6-9) stellarator igurations become possible without a vanish- 
ing rotational transform in the plasma interior. Because of the well- 
known potential advantage of non-circular cross-section plasmas, 
such as the Doublet guration over the circular cross-section 
tokamak, the Doublestar was chosen for a numerical study. Included 
in this study was the question of the sensitivity of the Doublestar 
configuration to error flelds. As expected, it was found that the size 
of islands produced by error fields is relatively small because of the 
large shear of the Doublestar. 


37923 Magnetic surfaces of toroidal stellarator with longitudinal 

current in plasma. Aleksin, V.F.; Sebko, V.P.; Tyupa, V.I. (AN 
Ukrainsko} SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). Ukr. Fiz. Zh. 
(Russ. Ed); 22: No. 3, 442-446(Mar 1977). (In Russian). 

The article deals with influence of toroidality and longitudi- 
nal current on the shape of magnetic surfaces of a three-turn stellara- 
tor. The plasma pressure effects are taken into account. It is shown 
that with an increase in longitudinal current in plasma under regime 
of similar rotations of the lines of force of longitudinal current and 
the external winding (the case of twisting) or with a rise in gas- 
kinetik pressure there occurs missing of the paraxial separatrices. 
The po for the missing of resonance rosettes inside a magnet- 
ic stellarator configuration are derived with the presence of current- 
carrying plasma taking into account its pressure. Whith an increase 
in longitudinal current and gas-kinetic pressure (the case of untwist- 
ing) the toridality effects lead to an essential rearrangement of the 
magnetic surfaces. The latter may by responsible for the anomalous 
quick loss of plasma in the threeturn stellarator which is observed in 
a number of experiments. 


37924 Tokamak plasma islands formation and evolution. 

Danilov, A.F.; Dnestrovskii, Yu.N.; Kostomarov, D.P.; Popov, 

A.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehner- 

gi SSSR, Moscow. Inst. Atomnoj Ehnergii). Fiz. Plazmy; 3: No. 2, 
13-219(Mar-Apr 1977). (In Russian). 

Plasma motion in a tokamak is studied by means of numerical 
solution of two-dimensional MHD equations with finite conductiv- 
ity. For helical mode m=2 production and evolution of magnetic 
islands has been studied. It is shown that with a sufficiently sharp 
distribution of current in plasma, the islands cannot pass to the 
center of the filament but diffuse to its periphery. The passage of the 
islands on the filament surface leads to the plasma escape on the 
diaphragm and chamber walls. 


POWER SUPPLIES, ENERGY STORAGE 


37925 (CONF-780508—P2, pp 1060-1069) Switching technol- 
ogies for future tokamak fusion reactors. Schultz, J. (Westinghouse 
Electric Corp., Pittsburgh, PA). 1978. 
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From 3. 


on the technology of controlled thermonu- 
clear fusion; Santa Fe, 


USA (9 May 1978). 


Energy balance and inductive charging requirements for initi- 
ation of large toroidal plasmas show a requirement for a high 
induced voltage. Four circuit technologies capable of in- 
ducing this voltage are compared: solid-state, liquid-metal plasma 
valves, compressed-air breakers and vacuum Cost uncer- 
tainties prevent a definitive selection. For the cost models selected, 
solid-state breakers are the most expensive, but the technology of 
choice for commercial reactors. Among the three other technol- 
ogies, initial cost differences are unimportant compared with reliabil- 
ity. 
37926 Seer -790353—1) Programmable waveform controller. 
Yeh, H.T. (Oak National Lab., TN (USA)). 1979. Contract 
W-7405-ENG-26. 4p. . NTIS, PC A02/MF AOI. 
From IECI 1979 conference on industrial and control applica- 
tion of —— Philadelphia, PA, USA (19 Mar 1979). 
le waveform controller (PWC) was developed 
for a. . waveform in the laboratory. It is based on the 
Intel 8080 family of Sie: Gectinaen uaen ths ete Wed 
© commen 4¢-pin bus, The software contains (wo 
separate programs: the first a single connected linear ramp 
waveform and is capable of bipolar — linear interpolation 
between eS a a oe range, and cycling; the 
second generates four independent square waveforms with variable 
duration and amplitude. 


37927 (ORNL/Sub—01617/11) Development program 

kW, CW, 28-GHz Quarterly report No. 11, October— 
December 1978. Jory, H.; Evans, S.; Hegii, S.; Shively, J.; soa 
R.; Taylor, N. (Varian Associates, Palo Alto, CA (USA). P 
Microwave Tube Div. ). 1978. Contract W-7405-ENG-26. 20p. Dep 
NTIS, PC A02/MF AO1. 

The eee of this pro is to develop a microwave 
amplifier or oscillator capable of producing 200 kW CW power 
output at 28 GHz. The use ae the gyrotron or cyclotron resonance 
interaction is being pursued. Modification of the second CW oscilla- 
tor with the new double disc output window design is described, and 
test results for the modified tube are presented. Full CW testing was 
not completed, however, because of a problem in the window 
cooling system. This will require an additional rebuild of the tube. 
The decision was made to make tube No. 4 as much as possible 
identical to tube No. 2. Both tubes are intended for 100 kW oper- 
ation at Oak Ridge. Testing of tube No. 4 is discussed. The design of 
ae 5 is described. This tube will use an axisymmetric 

output system with a 5” diameter collector region tapering 
down to a Ale is gc 


‘a ae a 


Rohwein, G.J. (Sandia 
Sirs Contract Ey-1e Cowart. Gp. 6p. tCONF 750 si 75). 
S, PC A02/MF AO1 


ryt a accelerator conference; San Francisco, 
CA, USAC (12 Mar 1 


High voltage Ae transformer powered by low voltage 
capacitor banks have proven to be simple reliable systems for 
Comes, ee Sone eemaien Base OIC) we © Be cas 

olt range. A new transformer has been developed which will 
ee geen ee This 
transformer establishes the feasibility of multimegavolt operation and 
retains the features of com and high energy transfer efficien- 
cy that has been characteristic of lower voltage systems. This report 
includes a eS of the pad ay on features of the transformer, its 
electrical characteristics a discussion of the operation results. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 37658, 37659 


37929 (BNL—25631) Fusion reactor thermal—hydraulics. Fillo, 
J. (Brookhaven National Lab., Upton, NY (USA)). 1979. Contract 
cra 4p. (CONF.790602_—10). Dep. NTIS, PC A02/ 
From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 
An attempt was made to introduce researchers in thermal 
hydraulics to some of the factors influencing magnetic fusion blanket 
design and how they relate to thermal hydraulics. 


37930  (CONF-780508—P1, pp 541-547) Duty cycle and coolant 
Cramer, B.A; W; mM. (Mcbounell Douglas As ee 
aganer, Cc. ie. tronautics 
.» St. Louis, MO). 1978. 
From 3. 


on the technology of controlled thermonu- 
clear fusion; Santa Fe, 


USA (9 May 1978). 


FUSION ENERGY 


increased to 100 seconds or more with a small increase 
cao oer 

ya ity for at or 
ron Ftd ~ ge Bp oe Ft 
ety Sep 
burn and rejuvenation times along with loading and coolant 
temperature are included. 
37931 First wall fusion blanket variation - slab 
ometry. Fillo, J.A. (Brookhaven Ni Lab., Upton, N.Y. (USA) 
Nucl. Eng. Des.; 48: No. 2, 330-339 Aug 1978). 

The first wall of a fusion blanket is 


calculations for an aluminum and 

for a wall loading of 1 MWithiyia" Doth belles and 
are considered. 

HEATING AND FUELING SYSTEMS 

REFER ALSO TO CITATION(S) 37940, 37945, 37980 


37932 (CONF-77 ee saat 145-15 


ing on the technology of 
clear fon; Sata Fe WM, USA @ May 1978). 


The Oak yng pie ny fy 
pt fe pene 1 four high power neta 
systems for app on 
Simian ge ange | 


ag ae a to DOE on —— a eo. 
Conrad, J.R.; Kesner, J.; Post, R.S. isconsin Univ., Madison 
(USA)). Jan i979. Contract ET-78-C-02-4710. 27p. Dep. ‘NTIS, PC 
A03/MF AOI. 


tie Comp. F , Pittsburgh, PA (USA). Wesion Power Syetems ). 25 
979. Contract > ama 15p. (CONF- —31). 
Dep. NTIS, PC A02/MF AO1 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 


tive ion sources, direct energy conversion of charged 

high speed cryogenic pumping are needed. The increase in 

over a positive ion eS eS ee ee 
attempt at a total justify increased effort in the developmen 


of the above menti areas. 
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37936 Laser acceleration of reactor-fuel Felber, F.S. 
(General Atomic Co., San Diego, Calif. (USA)). Nucl Fusion; 18: 
No. 10, 468-14 711978), 


ly by i 
a 


37937 ae She eae, Se SS. Se 
Univ., Urbana (USA). Fusion Studies .). Atomkernenergie; 32: 
No. 1, 12-18(1978). 

From International workshop-thinkshop on emerging con- 
- om eee nuclear energy systems analysis; Graz, Austria (29 

Advanced fusion fuels such as D-D, D-*He, and p-"*B have 
the advan’ compared to D-T fuel, of not requiring tritium 
breeding reducing the energy loss carried by neutrons. Burning 
such fuels, however, requires it of plasma contain- 
ment at higher temperatures than required for D-T, suggesting high- 
B or inertial confinement. Possibilities discussed here in- 
clude a small field-reversed mirror reactor and a D-T seeded deuter- 
ium pellet oe oe which is driven either by heavy-ion beams or a 
nuclear pum A pa 2 strategy of using D-*He satellite 
reactors by y tie D generator plants is discussed. 


37938 Microwave start-up of plasmas near electron 
cyclotron and upper hybrid Peng, Y.K.M. rae co 
National Lab., Tenn. (USA)); Borowski, S.K.; Kammash, T. (Michi- 

Univ., Ann Arbor (USA). t. of Nuclear Engineering). Nucl. 
) ohne 18: No. 11, 1489-1498(1978). 


The scenario of toroidal plasma start-up with microwave 
pose yo and ing near the electron cyclotron frequency is sug- 
in this paper. Microwave irradiation the 
“field side and an anomalously large absorption of the extraordi- 
ade wuts aur tae eel eee resonance are assumed. The 
dominant electron energy losses are assumed to be due to 
field curvature and parallel drifts, ionization of neutrals, cooling by 
ions, and radiation by low-Z impurities. It is shown by particle and 
po fee prea considerations that electron temperatures around 
250eV and densities of 10**-10"*cm™* can be maintained, at least in a 
narrow region near the pnd h 
wave powers in the Im _— itud 
tep 


modest micro- 
+ at 
28GHz) and The Next 


Experiment (ISX) 
(TNS) (0.57MW at 120GHz). The loop 
voltages required for start-up from these initial plasmas are also 
estimated. It is shown that Se reduced by a 
factor of five to ten from that for unassisted start-up without an 
increase in the resistive loss in volt-seconds. If this reduction in loop 
voltage is verified in the ISX experiments, substantial savings in the 
cost of power supplies for the Ohmic heating (OH) and equilibrium 
Sui Gl calle ons be excited ts ledine lange Wilanahe. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 


37939 (CONF-780508—P2, pp 674-679) Tritium Systems Test 
Assembly at the Los Alamos Scientific Laboratory. Anderson, J.L. 
(Los Alamos Scientific Lab., NM). 1978. 

From 3. | on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 


The Tritium Systems Test Assembly (TSTA) is dedicated to 
the deve! it, demonstration, and in of technologies 
related to the deuterium-tritium fuel pa for fusion reactor systems. 
The principal objectives for TSTA are: (a) demonstrate the fuel 
cycle for fusion reactor systems; (b) develop test and qualify equip- 
ment for tritium service in the fusion program; (c) develop and test 
environmental and personnel protective systems; (d) evaluate long- 
term reliability of components; (e) long-term safe han- 
dling of tritium with no major releases or incidents; and (f) investi- 
gate and evaluate the response of the fuel cycle and environmental 
packages to normal, off-normal, and emergency situations. 


37940 (CONF-780508—P2, pp 680-689) TNS tritium systems. 
Garber, H.J. (Westinghouse Electric Corp., Pittsburgh, PA). 1978. 

From 3. ing on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 


describes the principal features of a tentative 
ior the TNS fuel handling system, evolved as part of 
FY-77 age ee design studies for 
The Next Step To after ighli 
relevant aspects of the main subsystems that comprise the fuel 
handling complex, with emphasis on the functional requirements and 
the ground cae applied for their configuring. 


37941 Bape gS —E2, PP 763-770) Hydrogen transport and 
solubility in non-metallic solids. Elleman, T.S.; — LR; 
Verghese, K. (North Carolina State Univ., Raleigh). 1 


ERA VOL. 4, NO. 13 


From 3. ing on the technology of controlled thermonu- 
clear fusion; Santa Fe, RM, USA (9 May 1978). 


carbides. 
woe heer aDradbrasaetien 0 Ihe mpeathaw yh por oc, Start 
through the mass spectrometric analysis of released deuterium. 
Hydro permeability measurements with sintered alumina were in 
Solace det telbaperaenietes sm chesid be saach lower 
its show y' rates much lower 
in non-metallic, ceramic solids than in metals. Given suitable meth- 
ods of fabrication, coatings of non-metallic solids may be useful as 
tritium barriers in fusion reactor blankets. 


37942 CONF-780508—P2, 771-777) Isotopic eg of 
tos for the Standard Mirror Minnie Hybrid Reactor i W.R. 


— Research Corp., Miamisburg, OH). 1978. 
rom 3. on the technology of controlled thermonu- 
clear Pn Santa Fe, RM, USA (9 May 1978). 


A computer simulation has been performed of the i 
outs pees @ Ee Se Gee Se Ge Pua 
ybrid Reactor (SMHR) being designed by LLL and GA. The 
function of Ge. ee ere: 7. eases Co ennant Be 
mixture from the plasma and the uninjected fuel mixtures from both 
deuterium and tritium neutral beam injectors, and return to the 
aio, «trea of deer high purity deuterium and tritium. In 
ition, a stream of deuterium containing about 1.2% DT must be 
to recover the tritium, which has been created in a 
ee ae ee ee oe eee ty 


series 0 ogenic distillation columns, requiring 


4. see. of 1 seligeaation at vane apes! pope containing a tritium inventory of 


37943 (CONF-780508—P2, pp 946-952) Thermal response 
fusion reactor containment to lithium fire. Dube, D.A.; Karimi, M M. s 
aia” = M. } gree mpeg Inst. of Tech., Cambridge). 1978. 


> ae on the technology of controlled thermonu- 
clear ftnions Santa Fe, . USA (9 May 1978). 


The lithium pool combustion model LITFIRE was used to 
study the consequences of lithium fire within fusion reactor contain- 
ments. Ce ee SS ee design show that 
without any special fire protection measures, the containment my 4 
reach over-pressures of up to 2.2 atm when one coolant | 
spilled inside the reactor building. Temperatures as high as 11 
would also be experienced by some of the containment 
These consequences were found to diminish greatly by the incorpo- 
ration of a number ¢ oe oe initially subatmos- 
pheric containmen ne mp y Ape oxygen concentrations, 
and active post t cooling of containment gas. Compart- 
mentalization of the containment, as in the EBTR design, was found 
to limit the consequences of lithium fire and hence offers a potential 
safety advantage. 


POWER CONVERSION SYSTEMS 


(CONF-780508—P1, pp 211-218) Preliminary conceptual 
design of the blanket and power conversion system for the Mirror 
Hybrid Reactor. Schultz, K.R.; Culver, D.W.; Rao, S.B.; Rao, S.R. 
eam a Co., San Diego, CA). 1978. 


ate on the technology of controlled thermonu- 
clear <n Santa Fe, » USA (9 May 1978). 


A moor of a commercial Mirror Hybrid Reactor, 
optimized for uction, has been completed. This design is 
the product of a joint effort by Lawrence Livermore Laboratory 
and General Atomic ee, ne follows directly from earlier 
work on the Mirror Hybrid. paper describes the blanket and 
power conversion system of the reactor design. Included are de- 
scriptions of the prestressed concrete reactor vessel that supports the 
magnets and contains the blanket and power conversion system 
components, the blanket module design, the blanket fuel design, and 
the power conversion system. 


INERTIAL CONFINEMENT TECHNOLOGY 


REFER ALSO TO CITATION(S) 35930, 35953, 37286, 37287, 
37289, 37290, 37291, 37293, 37772, 37901, 37989 


37945 (BNL—25632) Analysis of fissionable pellets for inertial 
confinement fusion. Makowitz, H.; Tsang, J. (Brookhaven National 
Lab., —, NY (USA)). 1978. Contract EY-76-C-02-0016. 6p. 
(CONF-790602—7). Dep. NTIS, PC A02/MF AO1. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 
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A study isting of a number of calculations has been 
performed and is presented investigating the neutronics and hydro- 
dynamics of a inion tales pellet system with an arbitrary driver. A 
fission driven fusion process, where the fission reaction is the prima- 
ry source of energy for the fusion reaction, has been regarded as a 

technique for reducing the energy delivery requirements 
on the ICF driver. The objective of this work has been to evaluate 
the importance and/or relevance of such a concept in the framework 
of current ICF work. Although other investigators have presented 
relevant work, no attempt has been made to evaluate the applicabil- 
ity of the concept to current ICF scenarios. 


37946 (CONF-771035—P1) High power electron and ion beam. 
Nation, J.A.; Sudan, R.N. (eds.). (Cornell Univ., Ithaca, NY (USA). 
Lab. of Plasma Studies). 1977. 510p. Dep. NTIS, PC A22/MF AOl. 
From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 
Separate abstracts were prepared for each of the 37 included 
papers. (MOW) 


37947 (CONF-771035—P1, pp 3-21) Magnetic self-insulation of 
vacuum transmission lines. Baranchikov, V.I.; Gordeev, A.V.; Koro- 
= V.D.; Smirnov, V.P. (Inst. of Atomic Energy, Moscow, USSR). 
1977. 


From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


This report presents results of theoretical and experimental 

investigation of the line magnetic self-insulation. The self-insulation 
theory was developed in the hydrodynamic model of the electron 
flux. Experiments are described with stationary and wave-propaga- 
tion regime lines. 
37948 (CONF- i baa pp 23-35) Prepulse influence on the 
electron beam behavior in a large ratio diode. Cabe, J. 
(Commissariat a 1l'Energie ytd. de Valduc, Is-sur-Tille, 
France); Delvaux, J.; Jouys, J.C.; Peugnet, C.; Buzzi, 3. M.; Doucet, 
H.J.; Lamain, H.; Rouille, C. 1977 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


It is well known that in REB Generators the prepulse causes 
great inconvenience and it is necessary to control its effects. In this 

we show the large aspect ratio diode behavior of a low 
impedance REB Generator « HANTECLAIR, 2 ohms—5S00kV— 
60 ns) with and without prepulse. With or without prepulse, the first 
noticeable fact to take into account consists of the basic mechanism 
which tends to pinch the beam. With a 20 kV—700 ns prepulse, the 
anode cathode gap is filled with a low density plasma which avoids 
the self focalisation observed without prepulse. Iti t is possible to reach 
a narrow png on the anode by using some technological arrange- 
—> is last case; the energy in the pinch is less than without 
prepulse. 


37949 (CONF-771035—P1, pp 37-56) Cornell intense ion beam 
program. Dreike, P.L.; Eichenberger, C.B.; Friedman, A. (Cornell 
Univ., Ithaca, NY). 1977. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


Intense ion beam research at Cornell has three major objec- 
tives: (1) to seek improvements in ion diode technology so that ion 
beams of high brightness can be extracted, (2) to determine the 
potential of such beams for pellet fusion, and (3) to create field 
reversed ion rings for magnetic fusion. With respect to the first 
objective two new magnetically insulated diode configurations, viz. 
the field exclusion and field inclusion diodes, have been developed. 
The focusing of these beams by shaping of ion emission surfaces and 
also by a magnetic lens has been investigated. With regard to the 
third objective intense ion beams have been injected transverse to a 
a field and observed to propagate electrostatically neutral- 

in ballistic orbits. Measurements of the diamagnetic field show 
that no significant magnetic neutralization occurs. Numerical com- 
putations show that an ion ring can be trapped resistively and a 
major experiment to trap an ion ring is under construction. 


(CONF-771035—P1, pp 57-70) Acceleration systems for 
heavy-ion beams for inertial confinement fusion. Faltens, A.; Judd, 
D.L.; Keefe, D. (Univ. of California, Berkeley). 1977. 

iia mm 2. international topical conference; Ithaca, NY, USA (3 


Heavy-ion beam pulse parameters needed to achieve useful 
electric power ape through inertial confinement fusion have 
been set forth. For successful ignition of a high-gain D-T target a 
few etal at of energy per pulse, delivered at a peak power of 

undred terawatts, are needed; it must be deposited with an 
pte density of 20 to 30 magajoules per gram of the target material 
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on which it impinges. Additional requirements must be met if this 
Tee ae ee eee ca ee 
example, the igniter system for a 1 GWe power plant should have a 
repetition rate in the neighborhood of 1 to 10 Hz, an overall 
electrical conversion efficiency from mains to beam of greater than 
10%, and high availability. At present under discussion are the needs 
for a Heavy-Ion Demonstration Experiment (HIDE); an example set 
of parameters is given for comparison with those for a power plant. 


37951 (CONF-771035—P1, pp 71-81) st) eet a a 
on intense electron and ion beams using external magnetic fields 


plasma channels. Goldstein, S.A.; Bacon, D.P.; = ha Gene 
stein, G. (Naval Research Lab., Washington, DC). 1 

From 2. international topical conference; Sieee: NY, USA (3 
Oct 1977). 


The propagation of intense electron and ion beams (currents 
of a few megaamperes at the megavolt level) over long distances is 
analyzed theoretically and compared to recent experimental results. 
Two schemes are presented: the use of axial magnetic fields for ion 
beam propagation and focussing onto small targets and the use of 
preening plasma channels for either electron- or ion-beam 

tion. The problem of current neutralization is dealt with the 

well's equations and finite resisitivity of the plasma chan- 

nel. It is shown that the most important effect is the inductance 

Cony cateenal 2a Ot Se ee ee ee ee 

inductance (including the possibility o' Mag cote inductance) of the 

channel where the beam propaga -consistent fields are de- 

rived and beam-particle orbits are > caeened, Limits on current 

propagation and focal size size are presented. Recent experimental 

results of e-beam propagation in a current-carrying plasma channel 
will be briefly reviewed. 


37962 (CONF-771035—PI, pp 83-97) Intense ion beam sccelera- 
tion +. Humphries, S. Jr. (Sandia Labs., Albuquerque, 

"From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


Theoretical problems associated with the operation of pulsed 
linear accelerators for intense ion beams have been studied. Numeri- 
cal models for transverse and longitudinal beam control are dis- 
ucssed, along with methods for suppressing the destructive velocity 
bunching instabilities resulting from the use of loaded pulselines as 
voltage sources. Options are considered for the final wy to focus the 
output beam to fusion targets. 


37953 en ee ee Bw. ee High power magnetically 
insulated radial diode. Kuswa, wher Sgt S. Jr.; Johnson, 
~~] ; Leeper, R.J.; Freeman, J.R. (Sandia os Albuquerque, NM). 


From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


Tests of a radial-focus ion diode using externally lied 
magnetic suppression and operating at power approaching 1 (10 
MeV and 100 k amp) are described. The 
in the system causes a deflection of the ion ay that results in 
tangential incidence on a 2 cm diameter by 15 cm long cylinder. 


37954 (CONF-771035—P1, pp 113-122) 100 kJ ion beams for 
pellet implosions. Martin, R.L. (Argonne National Lab., IL). 1977. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


Among DOE's goals for inertial confinement fusion is support 
of construction of a heavy ion facility for demonstration experiments 
on deuterium tritium (DT) pellets with ion beams of 25 to 100 kJ 
energy. Three accelerator laboratories (Argonne, Berkeley, and 
Brookhaven) are actively engaged in accelerator ee or 
toward this concept. This paper will analyze and com 
accelerator systems which could meet the criteria for as deme demon- 
stration experiments. 


37955 (CONF-771035—P1, pp 123-132) Space charge neutral- 
ization of high brightness ion ‘beams. Mobley, R.M.; Irani, A.A.; 
wy -L.; Maschke, A.W. (Brookhaven National Lab., Upton, 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


Experiments are under way to investigate the extent to which 
various space charge neutralization methods will allow one to 
exceed the space charge limited transport condition. ponte sph oe 
tial neutralization will result in nonlinear fields which have ae 
of diluting the phase space density of the beam, and thereby 
ing the emittance. These experiments give quantitative saae Gn the on the 
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of vacuum neutralization in the final focus/transport for a 
vy ion fusion reactor. 


37956 (CONF-771035—P1, pp ne) S Characteristics of 
TE moe Pr (dseodll 


high current unidirectional ra 
D.A.; Clark, W.; Rauch, J.E.; Korn, P. Preps 
Diego, CA). 1977. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


Intense relativistic electron beam oscillations are established 
Fee ae tas hie anatiteainn & 
highly con fringe magnetic fields at one a solenoid. 

the virtual dice atthe 1 magnetic mi 


(CONF-771035—P1, pp 157-166) Extraction of an intense 
neutralized ion beam from a Verdeyen, J.T.; Johnson, G.B.; 
Kaye, R.J. (Univ. of Illinois, Urbana). 1977. 

”  lietanteiacetacnaes auaameeedmatiad 
Oct 1977). 


If ions are to be used for pellet fusion, it is essential that the 
ions start the acceleration process with low initial angular momen- 
oe, Ss Sees ee ton Sees Se eeens Bap sree wee low 
Two types of target 
low cathode discharge in a 
of helium, and a plasma formed by the 
the downstream side of the anode. The anode was pulsed 
a Nereus accelerator to ~ 400 kV. Time-of-flight data 
i indicate average ion energies 
By using a crude fi 
ions to focus to roughtly 1 cm 
evidence for temporal focussing (bunching) has 


INF-771035—P1, a de 169-182) Electron beam driven 
Freeman, J.R.; Mix, L.P.; Olsen, 


; Clauser, M. 
F.C; Toepfer, A.J.; Widner, M.M. (Sandia Labs., Albu- 
aaa ie teil maine ssi USA (3 


Theoretical and experimental investigations have been carried 
out to study the physics of electron beam driven targets with 
emphasis on implosion dynamics and stability. 


(CONF-771035—PI, pp 183-193) Charged particle fusion 
targets. ; Meeker, D.J. (Univ. of California, Liver- 
more). 1977. 


From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


th 


i 


are stabilized by an energy spread in the ion beam. 


Ye mare pp 195-205) Neutron production 
ag 5 gq nm Fgh Widner, <9 Farns- 


vis Laces, Ra, Preven, T.S.; Baker, L.; Olsen, 


2. international topical conference; Ithaca, NY, USA (3 


a aii 
a 
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ae 2. international topical conference; Ithaca, NY, USA (3 


erent See proene Seteee Soe © tas 
The effect on tar 
Spltoteninien  Gieaune ter 6 beam. The effect of 
penetration of an electron beam magnetic field into the target is 
shown to cause effective range shortening. Enhanced energy deposi- 
o— a Se ee Sse ee See ae 
ly experimen’ target expansion velocity y 
laser flash photography is used to determine the enhancement factor 
Bremsstrahlung Gpclemethanls tae Gael to Glaky Ge dlecinen theo. 


menee Casein es 
temperature and density effects 


tories. 
37962 a apt panty a ge of high v/y 
diodes using thin foil anodes. Kaplan, Z.; Miller, S.; 
Wachtel, J.; Zeiber, A Zinamon, Z. Gaietis st oF talloae 
Rehovot, Israel). 1 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


le ea? or cis he tas tee dee 
studied both experimentally and theoretically. It has been demon- 
Gated tout Gale disits ae eee GHEE Ie ecastunting On pach 
formation, in production of intense ion beams from the pinch area 
and in enhanced energy deposition in the focal area of the electron 
beam. 


37963 ey dape ay ag oye Enhanced deposition of 
intense electron beam energy into Z targets. Imasaki, K.; Miya- 
—_ ;S.; Ohnaka, S.; Nakai, S.; Yamanaka, C. (Osaka Univ., Japan). 
1 


From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


The interaction between intense electron beam and low Z 
target has been investigated. Enhanced deposition of the beam 
energy to the solid target of low Z material is observed from 
measurements of neutrons and protons produced by the D-D reac- 
See oe ne Ce ee nee Le ree ates power 
and the energy of protons anomalous interaction between 
pinched beam and blow-off plasma. In addition, 

uced by the P-'"B reaction clarifies the influence of 


a-particles 
the effect of nuclear reaction by accelerated particles. The extent of 
qonmhesel Canin sunaiien to Giaananiandienr reaction is estimated to 
be less than 6% in D-D case. 


37964 (CONF-771035—P1, pp 243-256) Ion beam implosions 
using layered pellets of advanced fuels. Miley, G.H.; Choi, C.K.; Lee, 
D. (Univ. of Illinois, Urbana). 1977. 


From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


the measurement of 


Layered pellets of deuterum-rich advanced fuels including D- 
SLE, Cains seein, secees tenis elemaien teaaas Gee 
implosions. Using uranium ions, various in; 

5 to ~ 500 MJ are considered for the D- 

via D1 ignition propagation. Present eoumatcs are thal, compared 
via D-T ignition Present estimates are that, compared 
to an equivalent D- two or three times the input energy may 
be required. However the added 2.54 MeV D-D ponies gelation 
provides an operation with a tritium breeding ratio much less than 1 
with the generation of *He from tritium deca decay. Thus, the present 
DT-DD scheme can ideally be coupled to D-*He satellite reactor. 
For p-"*B burns, considerably higher energy inputs are required.. 


37965 (CONF-771035—P1, pp 257-274) Intense focussed fon 
beams and their interaction with matter. Mosher, D.; Cooperstein, G 
Stephanakis, S.J.; Goldstein, S.A.; — D.G.; Lee, R. (Naval 
Research Lab., Washington, DC). 1 

Pe m= 2. international ites conference; Ithaca, NY, USA (3 


Recent experiments and theory dealing with the production, 
focussing, and interaction with matter of ion beams extracted from 

inched-beam diodes is reviewed. Present experiments indicate that 
in excess of 300 kA of .8 MeV protons can be extracted from flat 
anode structures while deuterons can be focussed to about 70 kA/ 
cm? over 2 cm* target areas in a focussing geometry. 


37966 a te 2 agg Deflagration wa 
ported by thermal radiation. N: K. (Osaka Univ., ‘hou 
Nozaki, K. 1977. 


From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). . 


It is shown that deflagrations supported by thermal radiation 
are classfied into two types, a supercritical deflagration and a subcri- 
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tical one. Their characteristics and structures are investigated in the 
framework of the diffusion approximation for radiation flux. The 
subcritical deflagration is found to be easily obtained and to lead to 
larger compression than the supercritical one. The efficiency of 
compression driven by the deflagrations is estimated to be 0.1 ~ 0.3. 


37967 (CONF-771035—P1, pp 287-298) Electron deposition in 
thin targets. Widner, M.M.; Burns, E.J.T.; Clauser, M.J. (Sandia 
Labs., Albuquerque, NM). 1977. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


Recent theoretical and experimental studies of electron depo- 
sition in thin foil and targets are discussed with emphasis on en- 
hancement of collisional deposition resulting from macroscopic self- 
beam and diode fields. The deposited power/mass identical with P/ 
sub M/ was inferred to be P/sub M/ congruent to 1-2 x 10%? watts/ 
gm for experiments on Hydra (1 MeV, 300 KA, 100 nsec) and P/sub 
M/ congruent to 4-16 x 10? watts/gm on Proto I (1.5 MeV, 250 
KA/side, 30 nsec). P/sub M/ is found to depend critically on 
current density and enclosed current in the pinch as expected. 


37968 (CONF-771035—P1, pp 319-330) Transport of self-fo- 
cused relativistic electron beams. Briggs, R.J.; Clark, J.C.; Fessenden, 
T.J.; Hester, R.E.; Lauer, E.J. (Univ. of Califorinia, Livermore). 
1977. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


Experiments with the Astron beam (5 MeV, 0.4 kA) and an 
FX-25 beam (1.5 MeV, 15 kA) show that the transport of self- 
focused electron beams in neutral gases is limited by two instabilities. 
At gas pressures from nearly zero to a few torr, the propagation is 
dominated by a form of two-stream instability. At higher pressures 
the resistive hose instability dominates. Between the two regimes, a 
pressure window exists in which the higher current diode beam 
propagates stably in both conducting and insulating drift tubes. 


37969 (CONF-771035—P1, pp 331-342) Electron beam studies 
on the high-current ERG accelerator. Chekanova, L.N.; Kolomensky, 
A.A.; Krasilnikov, D.D.; Maine, A.M.; Papadichev, V.A.; Rott, 
S.G.; Samokhin, A.I.; Shirokov, A.A.; Zubkov, L.A. (Lebedev Inst. 
of Physics, Moscow, USSR). 1977. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


The ERG accelerator for generating high-current electron 
beams, beam diagnostics and focusing are described. Experimental 
results on beam pinching in planar and conical diodes are presented. 
Some peculiarities of pinch formation in a high-impedance diode are 
discussed. 


37970 (CONF-771035—P1, pp 369-380) Measurements on the 
energy loss of a relativistic electron beam in a plasma. Jurgens, B.; de 
Haan, P.H.; Granneman, E.H.A.; Hopman, H.J. (FOM-Instituut 
voor Atoom-en Molecuulfysica, Amsterdam, Netherlands). 1977. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


The energy transfer from a relativistic electron beam (550 
keV, 500 A, 20 ns FWHM) to a plasma (Argon, n/sub e/ = 10’ - 
10’* m~*) is investigated. The electron beam is injected into a 
precreated plasma column of 3 m length parallel to a magnetic field 
(0.16 T). Time resolved measurements of the return current in the 
system are used to determine phenomenologic collision frequencies. 
The collision frequencies found are of the order of 10° s~+, which is 
much larger than the classical collision frequencies. This points to 
high levels of turbulence. The broadening of the energy spectrum 
around the initial beam energy leads to the conclusion that electro- 
static beam-plasma instabilities are present with a wave electric field 
E = 1.8x 10°V/m. 


37971 (CONF-771035—P1, pp 393-406) REB propagation and 
combination in plasma channels. Miller, P.A.; Baker, L.; Freeman, 
J.R.; Mix, L.P.; Poukey, J.W.; Wright, T.P. (Sandia Labs., Albu- 
querque, NM). 1977. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 


An attractive approach to pellet fusion involves the use of 
many independently generated pinched REBs which are transported 
to and combined at a target. Results of theoretical and experimental 
investigations into various aspects of the problem are presented. 


37972 (CONF-780508—P1, pp 159-168) Scoping studies of *°U 
breeding fusion fission hybrid. Maniscalco, J.A.; Hansen, L.F.; Allen, 
W.O. (Lawrence Livermore Lab., CA). 1978. 
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From 3. rye a the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 


Neutronic calculations have been carried out in order to 
a driven hybrid blanket which maximizes *°U 
production per unit of th energy (= 1 /sub T/-year) 
with acceptable fusion energy multiplication sub F/ ~ 4). Two 
hybrid blankets, a thorium and a uranium—thorium blanket, are 
discussed in detail and their performance is evaluated by incorporat- 
ing them into an existing hybrid design (the LLL/Bechtel design). 

e overall performance of the two laser fusion driven 7**U produc- 
ers is discussed and estimates are given of (1) the number of 

uivalent thermal power fission reactors (LWR, HWR, SSCR and 
HTGR) that these fusion breeders can fuel, (2) their capital cost, and 
(3) the cost of electricity in the combined fusion breeder-converter 
reactor scenario. 


37973 (CONF-780508—P1, pp 203-209) Design and evaluation 
ofa inser foien cneugy dtatien tor Ueiemaae caginaiaeen, Cake K.D.; 
Bates, F.J.; Deo R.S.; Triplett, M.B.; Waddell, J.D. (Battelle 
Columbus Labs., OH). 1978. 

From 3. i the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 


The identification and development of long-term energy op- 
tions is important in the continued growth of industry in the United 
States. Fusion and particularly laser fusion is one of the possible 
options. This paper applies the criteria used by industry in the 
selection of an ener; urce to the first of a series of conceptual 
designs for a laser fasion energy station. Several conclusions are 
presented including the constraints placed on the design by the 
criteria. 


37974 (CONF-780508—P1, pp 297-307) Conceptual design con- 
siderations and of lithium fall laser target chambers. Meier, 
W.R. (Univ. of California, Livermore); Thomson, W.B. 1978. 

From 3. meetin, ay the technology of controlled thermonu- 
clear fusion; Santa Fe, » USA (9 May 1978). 


Atomics International and Lawrence Livermore Laboratory 

are involved in the conceptual design of a laser fusion power plant 
incorporating the lithium fall target chamber. In this paper we 
discuss some of the more important design considerations for the 
target chamber and evaluate its nuclear performance. Sizing and 
configuration of the fall, hydraulic effects, and mechanical design 
considerations are addressed. The nuclear aspects examined include 
tritium breeding, energy deposition, and radiation damage. 
37975 (CONF-780508—P1, 448-457) SOLASE conceptual 
laser fusion reactor study. Moses, G.A.; Conn, R.W.; Abdel-Khalik, 
S.1; Cooper, G.W.; Howard, J.; , G.R. (Univ. of Wiscon- 
sin, Madison). 1978. 

From 3. rey the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 


A conceptual laser fusion reactor for electric power, 
SOLASE, has been designed. The SOLASE design utilizes a 1 MJ, 
6.7% efficient laser to implode 20 fusion — per second. The 
target gain is 150 and produces a net electrical power of 1000 MW. 
The reactor cavity is spherical with a 6 m radius. The first wall is 
— and has a neutron wall loading of 5 MW/m72. It is protected 
rom the target debris by low pressure xenon gas that is introduced 
into the cavity. The blanket structure is a honeycombed hite 
composite. The tritium breeding and heat rt medium is LigO 
in the form of pellets that flow through the blanket. The tritium 
breeding ration is 1.34. Temperature decoupling of the graphite 
structure and the LixO coolant enables the structure to operate at 
temperatures that minimize radiation e effects. The graphite 
blanket is replaced every year but exhibits low levels of radioactivity 
so that limited hands on maintenance is possible two weeks after 
shutdown, thus facilitating rapid replacement. 


37976 (CONF-780508—P1, pp 517-523) Effects of pellet yield 
on electricity cost in laser fusion generating stations. Bohachevsky, 
1.0.; Booth, L.A.; Hafer, J.F.; Pendergrass, J.H. (Los Alamos Scien- 
tific Lab., NM). 1978. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 


The dependence of capital and net electricity production 
costs on fuel pellet yield is investigated for laser fusion reactors 
based on the etically protected and the wetted wall reactor 
cavity concepts. It is determined that above a certain pellet yield, 
which depends on the cavity concept, diseconomies of scale occur 
and the costs per unit output increase with increasing fuel pellet 
yield. This behavior, determined with the trade-off and analysis 
computer code TROFAN, is explained through analytical examina- 
tion of the scaling rules for the laser fusion reactor components. 
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37977 (CONF-780508—P2, pp 935-939) Environment and safety 
features of a Lawrence Livermore laser fusion reactor 
design. Walker, P.E. (Univ. of California, Livermore). 1978. 

From 3. may the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 


A fluid wall reactor concept has evolved at the Lawrence 
Livermore Laboratory incorpora' the environmental and safety 
advantages of earlier designs. In addition, the new reactor operates 
at high power densities, resulting in less radioactive and inert waste 
than previous designs. Use of limited resource materials such as 
lithium, chromium, and nickel is reduced. The ferritic steel used in 
the reactor results in lower radioactivity in safety, maintenance, and 
environmental effects when compared to levels present in similar 
stainless steel structures. Results of radioactivity computations using 
a new two-dimensional computer code are presented. 


37978 (CONF-780508—P2, pp 1148-1159) Component develop- 
ment times required for liquid metal systems in a 1000 MW net 
electric power plant based on laser fusion. Hoffman, N.J.; McDowell, 
M.W. (Energy Technology engineering Center, Canoga Park, CA). 
1978. 

From 3. meetin; 


on the technology of controlled thermonu- 
clear fusion; Santa Fe, 


, USA (9 May 1978). 


Calendar times required to develop components for the liquid 
metal systems of a laser fusion a plant have been assessed, based 
upon period experienced in LMFBR development. Those times are 
sufficiently long such that sequential technology development strate- 
gies may be too time consuming if laser fusion is to be commercial in 
the first decade of the 21st Century. Commitments to a particular 
size and type of component may have to be made, then the plant 
design adapted to accommodate that size and type of component in 
an efficient manner. One scheme of bringing fusion technology from 
the point of being scientifically proved through development of a 

1000 MW net electric plant commercial fusion plant is outlined in 
terms of liquid metal technology. 


37979 (CONF-780508—P2, pp 1178-1185) Design of 
particle-beam-driven inertial-confinement fusion reactors. Cook, D.L.; 
Sweeney, M.A. (Sandia Labs., Albuquerque, NM). 1978. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 


The possibility of designing compact fusion reactor systems 

2 pe Pen a particle beam drivers has been investigated. 

yses of the principal criteria which govern the design of parti- 
cle-beam-driven reactors (PBDR) have indicated the feasibility of 
small (R < 3m) reactor systems of the 100 MWe class which could 
operate with low pellet yields (Y ~ 30 MJ) and moderate recirculat- 
ing power fraction (f ~ 0.25). This paper discussed PBDR 
criteria and points out differences between laser-driven and particle- 
beam-driven reactors. 
37980 (CONF-780508—P2, 1186-1197) Laser fusion: an as- 
sessment of pellet injection, and beam pointing. Monsler, 
M.J. (Univ. of California, Livermore). 1978. 


From 3. mone fos the technology of controlled thermonu- 
clear fusion; Santa Fe. USA (9 May 1978). 


A conceptual design is presented for a target injection and 
ne optical system which can be integrated with a lithium waterfall 

usion reactor and operate repetitively within the presented 
tae A high f-number focusing system using coated metal 
optics at 30 to 60 meters oo is suggested. An intermediate 
section of the differentially + -y beam tube contains flowing 
xenon which effectively shields ¢ optics from debris and x rays, 
allowing the mirrors to operate at least a year without optical 
degradation. Pellets are injected with a No ells gas gun positioned 
horizontally just above the laser beam. et trajectory correc- 
tion is desired or required. Simple tracking Lge the target using a low 
power laser illuminator, a position eon hotodetector, and a 
trajectory prediction scheme are assumed. Two-degree of freedom 
x-y beam steering is preferred, without focus capability. Both the 
tracker and the adaptive mirror are placed in the laser building, well 
away from the fixed final optical mirror which faces the microexplo- 
sion. 


37981 (COO—2765-T1) Study of the 
bunching of ions by electronic space charge 

report, 1 August 1978—31 January 1979. (Illinois Uni 

(USA). Dept. of Electrical ory 1979. Contract EY-76-S- 
02-2765. Sp. Dep. NTIS, PC A02/MF AOI. 

The purpose of this work is to show that electrostatic space 
charge fields can be used to accelerate, focus and bunch i ions, from a 
background plasma, onto a target. Experiments at low energies (1 + 
5 kilevolts) have shown the feasibility of the scheme. Present work is 
at the 100 — 300 kilovolt range using a Nereus accelerator on loan 
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from Sandia Laboratories. A representation of the geometry used is 
depicted. 


37982 UE ae DW. Flamin SE (Corning Clan 
ty a. © Flannery, J.E. (' lass 
SA)). 10 Nov 1978. Contract EY-76-C-02-4079. 97p. 

- ag eNTIS, A0S/MF AO1. 

This research program is devoted to the preparation and 
characterization of fluoride glasses for laser fusion. The overall 
objective is to explore and characterize fluoride glass systems to find 
a glass with the lowest possible nonlinear refractive index, satisfac- 
tory chemical durability, and physical properties which enable coat- 
ing large optical quality pieces. (MOW) 

37983 (DOE/DP—40031-8) Particle beam pellet 

report, November 1, 1976—January 31, 1979. Tidman, D.A. (Mary- 
land Univ., College Park (USA). Inst. for Physical Science and 
Technology). 1979. Contract EY-76-S-05-5000. 15p. Dep. NTIS, PC 
A02/MF AOl. 

A model was developed for the propagation of a focussed ion 
beam through the gas that may exist in the target chamber of a 
reactor. The model contains the effects of beam ion stripping, 
background plasma generation by the beam ions, and electron ava- 
lanching in the electric fields produced by the ion pulse. Charge and 
partial current neutralization, together with stability conditions and 
the effects of preionization have been investigated, with most recent 
emphasis being on the role of filamentation instabilities. 


37984 (UCRL—81241) Driving pockels cells in multi-arm lasers. 
Carder, B.M. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 14 Jun 1978. Contract W-7405-ENG-48. 15p. (CONF- 
780676—5). Dep. NTIS, PC A02/MF AO1. 

From 13. pulse power modulator symposium; Buffalo, NY, 
USA (20 Jun 1978). 

This paper describes the method used to drive Pockels cells 
on the 20-arm Shiva laser for inertial confinement fusion research at 
the Lawrence Livermore Laboratory. Shiva became operational last 
fall, and has just completed a series of 20-arm target shots. It uses 
two pockels cell gates in each laser arm for suppression of amplified 
spontaneous emission (ASE) that can damage or destroy the target 
before the main pulse arrives. Two additional Pockels cells are used 
in the preamplification stages, so that a total of 42 cells must be 
driven by the pulser system. 


37985 (UCRL—82274) Beam-target interaction in heavy ion 
fusion. Bangerter, R.O. (California Univ., Livermore (USA). Law 
rence Livermore Lab.). 24 Jan 1979. Contract W-7405-ENG-48. Tp. 
(CONF-780979—15). Dep. NTIS, PC A02/MF AO1. 

From Heavy ion fusion workshop; Chicago, IL, USA (19 Sep 
1978). 

The beam-target interaction in heavy ion fusion is theoretical- 
ly understood, but experimental verification at appropriate beam 
intensities is not possible using existing accelerators. If fusion-intensi- 
ty ion beams were to lose significantly less energy in passing through 
matter than calculated it would increase the cost of heavy ion fusion. 
In the worst case the cost scaling is such that a 25% decrease in 
energy loss would increase the cost of the accelerator by roughly 
10%. In this paper we show that fundamental considerations place a 
lower bound on ion energy loss. The lower bound is not significantly 
less than the expected energy loss obtained from detailed calcula- 


tions. 
37986 Optimal compression of an initially uniform and 
stationary sphere: a reversed-time numerical method. Morreeuw, J.P. 
(Paris-6 gag 75 (France)); Saillard, Y. (CEA Centre d'Etudes de 
Limeil, 94 - Villeneuve-Saint-Georges (France)). Nucl. Fusion; 18: 
No. 9, '1263- -1270(1978). 

Using a reversed time numerical method based on characteris- 
tics, the isentropic compression flow is computed whose initial and 
final states are uniform and at rest. In such a flow all the mechanical 
energy supplied is used to compress the fluid isentropically to a 
given compression ratio. The numerical method does not exhibit any 
shock formation. The results show that the maximum mechanical 
power required to implode a solid pellet is lower than for the 
previously available isentropic flow. 


37987 Numerical computation of the density profile produced by 
10.6-.m irradiation of an SiO. microballoon. Stroscio, M.A.; Hender- 
son, D.B. (Los Alamos Scientific Lab., N.Mex. (USA)); Petschek, 
A.G. (New Mexico Inst. of Mining and Technology, Socorro 
(USA)). Nucl. Fusion; 18: No. 10, 1425-1430(1978). 

A two-dimensional simulation of the spherical expansion of a 
laser-produced plasma is performed for an SiO. microballoon irradi- 
ated by CO, laser light. Important implications of the results are 
discussed with regard to (a) absorption measurements, (b) unifying 
previous calculations and (c) symmetry of the expanding plasma. 
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COMPONENT DEVELOPMENT AND MATERIALS TESTING 


REFER ALSO TO CITATION(S) 37084, 37090, 37099, 37100, 
37101, 37392, 37905, 37982 


37988 (8NL—25807) Experimental evaluation of the primary 
damage process: neutron energy effects. Goland, A.N. (Brookhaven 
National Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 
9p. (CONF-1S0135— 29) Dep. NTIS, PC A02/MF AOl1. 

From 1. meeting on fusion reactor materials; Miami 
Beach, FL, USA Oo ie Jan 1979). 

Experimental evaluation of the neutron energy d dnece of 
the primary damage stage depends upon a number of theoretical 

ts. This state can only be observed after low- or perhaps 
ambient-temperature, low-fluence irradiations. The primary recoil 
energy spectrum, which determines the character of the displace- 
ment cascades, can be calculated if dosimetry has provided an 
accurate neutron spectrum. A review of experimental results relating 
neutron-energy effects shows that damage wo A or damage —- 
cross section has often been a reliable correlation parameter 
primary damage state experiments. However, the forthcoming in 
phasis on higher irradiation temperatures, more complex alloys and 
microstructural evolution has fostered a search for additional mean- 
ingful correlation parameters. 


37989 (CONF-780508—P1, pp ase. Assessment of carbon 
and silicon carbide as first wall materials in inertial confinement fusion 
reactors. Hopkins, G.R. (General Atomic Co., San Diego, on 
Price, R.J.; Bullock, R.E.; Dalessandro, J.A.; Hovingh, J. 1978 

From 3. mone fuse the technology of controlled thermonv- 
clear fusion; Santa F USA (9 May 1978). 


Self consistent sets of materials property data are developed 

for H-451 graphite, POCO graphite, pyrocarbon, and chemical 
vapor deposited silicon carbide. An inertial confinement fusion reac- 
tor fuel pellet output which produces primarily a surface heat flux on 
the first wall, typical of a debris pulsed heat load, is then defined for 
calculation of the thermal and stress response of first walls construc- 
tion from the above materials. Vaporization rates determined by 
maximum surface temperature and compressive stresses on the sur- 
face from temperature changes are calculated and may be used to 
determine cavity wall radii for a variety of pellet output - wall 
lifetime limits. 
37990 (CONF-780508—P1, pp 411-420) Structural stability 
analysis considerations in fusion reactor plasma chamber design. De- 
laney, M.J.; Cramer, B.A. (McDonnell Douglas Astronautics Co., 
St. Louis, MO). 1978. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, RM. USA (9 May 1978). 


This paper presents an approach to analyzing a toroidal 
lasma chamber for the prevention of both static and dynamic 
uckling. Results of stability analyses performed for the doublet 

shaped plasma chamber of the General Atomic 3.8 meter radius TNS 
ignition test reactor are presented. Load conditions are the static 
external atmospheric pressure load and the dynamic plasma disrup- 
tion pulse load. Methods for analysis of plasma chamber structures 
are presented for both types of load. Analysis for static buckling is 
based on idealizing the plasma chamber into standard structural 
shapes and applying classical cylinder and circular torus buckling 
equations. Results are verified using the Buckling of Shells of 
Revolution (BOSOR4) finite difference computer code. Analysis for 
the dynamic loading is based on a pulse buckling analysis method for 
circular cylinders. 


37991 (CONF-780508—P1, pp 549-553) Materials program for 
magnetic fusion energy. Zwilsky, K.M.; Cohen, M.M.; Finfgeld, 
C.R.; Reuther, T.C. (Department of Energy, Washington, 
1978. 

From 3. meetin, 


on the technology of controlled thermonu- 
clear fusion; Santa Fe, 


, USA (9 May 1978). 


The Magnetic Fusion Reactor Materials Program is currently 
ae a at a level of $7.8M. The program is divided into four 
areas which cover both short and long term problems. 
These are: Alloy Development for Irradiation Performance, Damage 
Analysis and Fundamental Studies, Plasma-Materials Interaction, 
and Special Purpose Materials. A description of the program plan- 
ning process, the continuing management structure, and the resulting 
documents is presented. 


37992 (CONF-780508—P1, pp 565-574) Role of plasma material 
interaction in the Magnetic Fusion . Appleton, B.R. (Oak 
Ridge National Lab., TN); Davis, M.J.; Vook, F.L. 1978. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 
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The goals of the MFE Plasma-Material Interaction Program 
are to provide a quantitative data base for the plasma impurity 
problem and fuel recycling, to minimize detrimental near-surface 
alteration of first-wall materials, and to provide designers of confine- 
ment experiments and fusion reactors innovative concepts for walls 
and other components involving plasma interactions. This paper 
presents a comprehensive and long-range plan for solving not only 
the long term problems affecting economic production of fusion 
power but also the present and near-future critical plasma surface 
problems which seriously threaten progress in near term confine- 
ment devices. 


37993 (CONF- Pe pen Sie spl has sxe, bore Special purpose materi- 
als: an assessment of needs these materials in the 
program. Gold, R.E. (W. use R and D Center, Pitts- 


national 
burgh, PA); Clinard, F.W. Jr.; Davis, J.W. 1978. 


From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 


The scope of activities of the Task Group on Special Purpose 
Materials includes those materials requirements not specifically ad- 
dressed by the other OFE materials task groups. These materials can 
be organized according to seven broad materials applications or 
functions which appear to be generic to all magnetically confined 
fusion reactor concepts. These are materials, coolants, 
materials for tritium service, hite and silicon carbide, electrical 
insulators and ceramics, heat-sink materials, and materials. 
The present paper describes the importance of each of these areas of 
materials tec! on, outlines major problems or areas of uncertain- 
ty, and reviews past current contributions to our state of 
understanding as it may relate to fusion power applications. 


37994 (CONF-780508—P2, pp 858-864) In situ first wall coating 
by discharge vapor Rovner, L.H.; Chen, K.Y.; Chin, J. 
(General Atomic Co., San Diego, CA). 1978. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 


The characteristics of carbon coatings produced by a dis- 
charge-activated deposition pos suitable for producing in situ 
coatings on the first wall of a fusion reactor have been explored. 
Both de and rf discharge modes were utilized, with carbon being 
supplied as methane at about 1 Pa. The deposit characteristics 
ranged from yellow or orange polymer-like, through sooty, to dense 
featureless pyrocarbon as the discharge energy density and power 
flux to the substrate was increased. Su materials were primar- 
ily graphite and stainless steel, but also included molybdenum, 
niobium, vanadium, and copper. On stainless steel, the coatings 
remained adherent for mechanically induced strains of 1%. 


(CONF-780508—P2, > PP 940-945) Feasibility studies on 

the vacuum outer containment of a fusion power plant. , M.; 

Farfaletti-Casali, F.; Reiter, F.; foaen, P. Connddiea of Euro. 
pean Communities, Ispra, Italy). 1978. 

From 3. meeting on the technology of controlled thermonu- 

clear fusion; Santa Fe, NM, USA (9 May 1978). 


The feasibility of the vacuum outer containment is a 
ed with regard to structural stability and vacuum requirements. 
vacuum pumping systems for the inner and outer containment have 
been determined for the initial condition and for the reactor oper- 
ation. The main characteristics of the concrete building are present- 
ed. The static and dynamic calculations show the feasibility of a 2 m 
thick reinforced concrete building. The tritium inventory in the main 
plant components has been evaluated for a reference case and some 
technical alternatives. A safety analysis of a loss of coolant accident 
in the blanket is presented with an event tree. 


37996 (CONF-780508—P2, pp 954-964) Blanket replacement in 
toroidal fusion reactors, Mitchell, J.T.D. (Culham Lab., Abingdon, 
England). 1978. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 


A conceptual design for a tokamak fusion reactor is de- 
scribed, in which the maintenance of the blanket structure is 
achieved by sub-assembly replacement, thus reactor shut- 
down time. All major components are moved linearly so that dis- 
mantling and re-assembly can be more easily effected by remotely 
controlled machines. Illustrated descriptions embodying these con- 
cepts are given of tokamak reactors with and without a divertor and 
a Reversed Field Pinch Reactor. Consideration of some or 
and problems in realizing these designs amply justifies their 
development. 


37997 (CONF-780508—P2, pp 965-973) Comparison of five re- 
actor concepts on the basis of scheduled maintenance requirements. 
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Fuller, G.M.; Zahn, H.S. (McDonnell Douglas Astronautics Co., St. 
Louis, MO). 1978. 

From 3. ing on the technology of controlled thermonu- 
clear fusion; Santa Fe, RM, USA (9 May 1978). 


Current commercial tokamak fusion reactor concepts differ 
widely in definition of the replaceable first wall/blanket modules. 
The size range is from a complete poloidal sector of the reactor to 

up to 2000. Five reactor 


a module size in itself 
it of scheduled first 
aes in selecting a pp an nh design ap- 


37998 (CONF-780508—P2, 
tenance plans for the TFTR. 
Fedor, B.J. 1978. 

From 3. ing on the technology of controlled thermonu- 
clear fusion; Santa Fe, RM, USA (9 May 1978). 


Princeton University Plasma Physics Laboratory (PPPL) is 
constructing a Tokamak Fusion Test Reactor (TFTR) scheduled to 
begin operation for fusion research experiments in late 1981, first 
with hydrogen and deuterium plasmas and later, in the second phase, 
using tritium for high power fusion studies. This latter mode will 
introduce considerable complexity to operation and maintenance of 
the TFTR in terms of meeting requirements for tritium handling, 
adequate radiation shielding, and corrective and preventive mainte- 
nance procedures. In this we discuss plans for the installation 
and preoperational ea 4 the major subsystems of TFTR, pro- 
posed start-up and operating scenarios for the device and the system 
of operational control. In addition, the TFTR Maintenance Plan and 
related ures for specific major maintenance tasks are de- 
scribed, including the use of remote equipment and remote 
manipulators. Each of these topics is pry er in terms of the 
current status of planning and development. 


37999 (CONF-780508—P2, pp 1041-1047) ITR maintainability. 
Kok, K.D.; Basham, S.J.; Lawrence, A.A.; Robinson, R.A. (Battelle 
Columbus Labs., OH). 1978. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 


1016-1025) Operations and 
en, H.L. (Princeton Univ., "ND 


The design and development of fusion systems can be aided 
by the application of reliability and maintainability techniques. The 
simple analytical techniques can be easily applied to very conceptual 
system designs. The techniques are very effective at this design stage 
for comparative studies of differing design concepts. However, a 
team of persons knowledgable in the area of maintenance in a 
radiation environment is required to develop and evaluate the repair 
= Two design concepts are evaluated and the results 
presen 


38000 (CONF-780508—P2, pp 1224-1233) Economic impact of 
using refractory metals for fusion reactors. Davis, J.W. (McDonnell 
Douglas Astronautics Co., St. Louis, MO). 1978. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 


This pai examines the relationship between the cost of 
fabricated heed ware, component life, peak coolant temperature and 
the cost of electricity for the refractory metals niobium, vanadium 
and molybdenum and the reactive metal titanium. These cost rela- 
tionships were determined by sequentially introducing the refractory 
and reactive metals into the first wall, — and header region of a 
generic tokamak reactor and then into the primary coolant loop. The 
resultant cost of electricity was pr sch using the computer cost 

code TOCOMO and compared to the cost of electricity 
for an all stainless steel reactor. 


(CONF-790125—31) Precipitation response of 20%-cold- 

fusion irradiation. Ma- 

National Lab., TN (USA)). 1979. Contract W- 
. NTIS, PC A02/MF AOl. 

eeting on fusion reactor materials; Miami 


-( 
7405-ENG-26 pl 


rom 1. mi 
Beach, fot USA (29 Jan 1979). 
The precipitation response of 20%-cold-worked type 316 
stainless steel has been examined after irradiation in HFIR at 380- 
600°C, after irradiation in EBR-11 at 500°C, and after thermal aging 


at 600 to 750°C. Eta phase forms during ex: gs to all environ- 
ments, and it constitutes a major portion o recipitation re- 
sponse. It is normally rted in on Kf. type 316 stain- 
yo steel. Qualitatively, or eta phase, MasCz, Laves, sigma and chi, 
ipitate phases appear at similar temperatures after HFIR, 
EBR-II, or Geena exposure. There are, however, some differences 
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in relative amounts of phases, size, and distribution when compared 
among the various environments. Rag Fgh is the only = 
phase observed after irradiation in from 380 to 550°C 
ge cavities associated with it at 380°C contribute significantly to 
swelling. Precipitate re-solution and re-precipitation of massive parti- 
cles of sigma, Mace and chi are observed after recrystallization in 
HFIR. 


38002 (CONF-790125—34) Helium-induced shift in the tempera- 
ture dependence of Tsay Farrell, K.; Packan, N.H. (Oak Ridge 
National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 5p. 
Dep. NTIS, PC A02, AOl. 
From 1. ical meeting 
Beach, FL, USA (29 Jan 1979). 
In an annealed austenitic alloy undergoing bombardment with 
4 MeV Ni ions to doses between 1 and 70 dpa at 840, 900, 950, 1025, 
and 1100 K, the introduction of ee helium at 
a rate of 20 appm He/dpa moves the swellin ng versus temperature 
curve up the temperature scale by 40 to 70 Co-implantation of 
mong en (deuterium) at a rate of 50 appm D/dpa simultaneously 
th the helium causes little or no additional systematic effects. The 
aed change in microstructure caused by the gases is an enhance- 
ment of cavity nucleation by factors of 2 to 5 at 840 to 950 K, 
increasing to factors of thousands at 1100 K. Concurrently there is a 
reduction in the size of cavities and in swelling at all temperatures 
below 1025 K, and an increase in cavity size and in swelling at 1100 
K, where the cavities are gas stabilized. At 1025 K the increase in 
nucleation of cavities ou the reduction in size and causes 
increased swelling. The primary effects of the gases are decided at 
low doses below 1 dpa where cavity nucleation is completed and 
where the conditions governing cacity growth are established; at 
higher doses swelling is determined by cacity growth, which is 
dependent on dose only. The gases cause copious formation of 
cavities on grain boundaries, boding ill for mechanical properties. 


38003 (CONF-790125—44) Inclusion of mobile helium in a rate 
theory model of void swelling. Yoo, M.H.; Mansur, L.K. (Oak Ridge 
National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
Dep. NTIS, PC A02/MF AO1. 

From 1. — meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

The effect of mobile helium on swelling has been studied by 
using a rate theory model of void growth. The partitioning of mobile 
helium to various internal sinks and the trappin, 6 of interstitial helium 
atoms by vacancies were included in the model. Helium gas generat- 
ed during neutron irradiation increases swelling at temperatures 
above the peak void swelling temperature. Two temperature regimes 
of enhanced swelling are related to gas-assisted void growth and gas- 
driven bubble —_ Swelling due to void and bubble growth in a 
fusion reactor first wall is aioe using nickel as an —_ and 
the effects of dislocation density and grain size on swelling are 
discussed. It is found that, as compared to simultaneous helium 
injection during heavy-ion bombardment, the method of helium 
preinjection is inadequate in simulating a fusion reactor condition. 


38004 (SAND—79-0707C) Coatings for fusion reactor environ- 
ments. Mattox, D.M. (Sandia Labs., Albuquerque, NM (USA)). 
1979. Contract EY-76-C-04-0789. 26p. (CONF-790442—4). Dep. 
NTIS, PC A03/MF AO1. 

From International conference on metallurgical coatings; San 
Diego, CA, USA (23 Apr 1979). 

The internal surfaces of a tokamak fusion reactor control the 
impurity injection and gas recycling into the fusion plasma. Coating 
of internal surfaces may provide a desirable and possibly necessary 
design flexibility for achieving the temperatures, ion densities and 
containment times necessary for net energy production from fusion 
reactions to take place. In this paper the reactor environments seen 
by various componentare reviewed along with possible materials 
responses. Characteristics of coating-substrate systems, important to 
fusion applications, are delineated and the present status of coating 
development for fusion applications is reviewed. Coating develop- 
ment for fusion applications is just beginning and poses a unique and 
important challenge for materials development. 


38005 Lae ee ag ag pp 16-24) Vacuum technology for 
magnetic fusion research. Feb 1979. 

In Energy and a review. 

We have been ae advanced vacuum techniques to 
meet the exacting needs of the magnetic fusion experimental pro- 
gram. To provide the extreme vacuums and large pumping speeds 
demanded by future magnetic fusion experiments, we are developing 
argon cryosorption systems capable of pumping mixtures of hydro- 
gen and helium. We are now preparing to build a pump for testing 
under the conditions expected in a full-scale magnetic fusion reactor. 


38006 (UVA-CTR—8) Simulating the CTR environment in the 
HVEM. Annual progress report June 11, nt er 30, 1978. 
Jesser, W.A.; Johnson, R.A.; Kuhlmann-Wilsdorf, D. (Virginia 


on fusion reactor materials; Miami 
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Univ., Charlottesville (USA). Dept. of Materials Science). 1978. 
Contract EY-76-S-05-5013. 9p. Dep. NTIS, PC A02/MF AO1. 
Efforts during the preceding year have focused on in-situ 
HVEM tensile deformation of stainless steel samples which have 
been pretreated in one of threee ways: (a) neutron irradiated in EBA 
II, (6) annealed but unirriadiated, and (c) annealed and helium 
irradiated. In all cases the specimen temperature during irradiation as 
well as that during the tensile testing to failure was considered 
important and was controlled from room temperature to about 
650°C. The mode of deformation was characterized by HVEM 
studies both static and dynamic by respectively an el: Red and 
video recording. Fracture surfaces were characterized by Scanning 
Electron Microscopy (SEM) and Energy Dispersive X-ray (EDX) 
analysis. High Resolution Electron Microscopy (HREM) was under- 
taken to characterize sample microstructure. All of the above tensile 
data was correlated to the microstructure present in the sample 
before the tensile test. While all of the results cannot be completely 
explained, nevertheless several satisfying correlations of crack prop- 
agation behavior with preexisting microstructure have been made. 


(WFPS-TME—79-006) Design of an advanced bundle di- 
vertor for the Demonstration Tokamak Hybrid Reactor. Y: Ts 
Lee, A.Y.; Ruck, G.W.; Prevenslik, T.V.; Smeltzer, G. esting- 
house Electric Corp., Pittsburgh, PA (USA). Fusion Power Systems 
Dept.). 25 Jan 1979. Contract EG-77-C-02-4544. 6p. (CONF- 
790602—35). Dep. NTIS, PC A02/MF AO1. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 

The conclusion of this work is that a bundle divertor, using - 
improved method of designing the magnetic 
feasible for the Demonstration Tokamak Hybrid Reactor (DTHR) 
investigated by Westinghouse. The most significant achievement of 
this design is the reduction in current density (1 kA/cm?*) in the 
divertor coils in comparison to the overall averaged current densities 
per tesla of field to be nulled for DITE (25 kA/cm?) and for ISX-B? 
(11 kA/cm?). Therefore, superconducting magnets can be built into 
the tight space available with a sound mechanical structure. 


38008 (WFPS-TME—79-009) Fusion blanket integral neutronics 
experiments. Green, L. (Westinghouse i 
PA (USA). Fusion Power Systems Dept.). 
oo -4544. 7p. (CONF-790602—12). Dep. NTIS, PC A02/ 
AOl. 
From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 
The feasibility of conducting fusion blanket integral neutron- 
ics experiments at the Rotating Target Neutron Source-II (RTNS-II) 
accelerator facility and the Tokamak Fusion Test Reactor (TFTR) 
was investigated. RTNS-Ii recently became operational, and the 
TFTR is scheduled to begin D-T operations during 1983. The 
experiments would provide reaction rate data of direct im 
to blanket design in environments (neutron spectra) close to those 
in actual blankets. Data of this kind are especially impor- 
tant for a hybrid blanket, where design depends upon a balance of 
and power production requirements. The blanket also 
provides an essential part of the toroidal field (TF) coil shielding. 
Therefore, experimental verification of design model calculations is 
important before any commitment to a definitie design is made. 


38009 Plasma surface interactions in controlled fusion devices. 
UKAEA 


Labora- 
Abingdon, Oxfordshire, UK, 3-7 April 1978. Behrisch, R. (Asso- 

ciation Euratom-Max-Planck-Institut fuer Plasmaphysik, Garching 

(Germany, F.R.)). Nucl. Fusion; 18: No. 9, 1315-1320(1978). 

This document reports on the Third International Conference 
on Plasma-Surface-Interactions held at Culham Laboratory, UK, 
from 3 to 7 April 1978. Among the topics discussed during the 
meeting, there are: 1) plasma confinement schemes, 2) impurities, 
divertors and theories on the plasma boundary, 3) atomic data for 
wall-plasma interactions, 4) blistering, sputtering and surface dam- 
ages, 5) first-wall materials. 


38010 Heat flux to the material surfaces in a tokamak. Kimura, 
H.; Maeda, H.; Seki, M.; Kawamura, H.; Yamamoto, S.; Nagami, M.; 
Odajima, K,; Sengoku, ‘8; Shin S.; Shimomura, Y. Gapan Atomic Energy 

Ibaraki. Tokai Research Establishment), 
Ueda, N. (Miteubisht Atomic Power Industry, Ohmiya, Saitama, 
Japan). Nucl. Fusion; 18: No. 9, 1195- -1203(1978). 

Heat flux to the material surfaces in the scrape-off layer of a 
tokamak plasma is investigated experimentally. The time response of 
heat flux measurement has been improved to 0.2ms by the recently 
developed thin-film thermometer. The result shows that the heat flux 
is calculated from a simple sheath model including secondary elec- 
tron emission effects even if epithermal electrons are present. 


GENERAL AND MISCELLANEOUS 


GENERAL AND MISCELLANEOUS 


MANAGEMENT 


38011  (BDX—613-2141) Bendix Kansas City 


Division technolog- 
. Barnes, H.T. Kansas City, 


ical spinoff through 1978. le ’ 
MO (USA)). Feb 1979. Contract EY-76-C-04-0613. 104p. Dep. 
06/MF A01. 


Locations of report collections in 
international agencies are ree” Ay eo 


Seta ate tetra oa 
See A oa of Inspector General). Mar 1979. on 


| ~ A The first sections of 

sollbvely dhest Guio teat tea oom” 

the job, and describe the office or; 

management team created in the 

discusses in some detail the most critical problem, the lack of 

sufficient staff to discharge the full range of statutory responsibilities. 

Se ieee ee ee ee 
and inspections units during 1978. ytaban oon gives, Tas qieateee at 


are described. Finally, advance p! 
tant IG goals for the coming year are addressed. 


38013 gy 2)) Publications, 1978. Hilborn, 
oo ee Oe Nemours (E.I.) and Co., Aiken, SC (USA). 
vannah River Lab). Mar 1979. Contract EY-76-C-09-0001. 87p. 

Dep. NTIS, PC A05/MF AO1. 
This is a compilation of documents that communicate the 
results of scientific and technical work done at Savannah River. The 


poste os have not va tou 


by machine aoe to = 2 bibliographic, subject, 
suhoritings Ths oe oration inckeded ta’ in DP- 
929, Rev. blications, 1951 through 1971 DP-32 DP-929-1, — 
1972 Garongh 1976, and DP-929-1, Supplement 1, Publications, 1977 


38014 ara rity! In-house ee for oper- 
ations supervisors. Barton, J. (Los Alamos Screntifie L Lab., NM 
ng 1979. Contract W-7405-ENG-36. 10p. (CONF-790212—2). 

. S, PC A02/MF Poe oe 

rom Association for energy systems, operations, 
ing (AESOP) operations managers meeting; Carmel, cA, 
” CR adiBoea | an needed by the LASL 

ti operators were y comput- 
er operations group. The selection process and criteria are briefly 
described, and an example of the selection matrix is given. The new 
lead operators (and others) were in need of a brief course in basic 


supervision; the outline of the course provided is presented. 2 
figures. (RWR) 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 37639, 38014, 38041 


ppl.5)) Computer software 
National Lab., SAD. Ann 
Argon 117p. Dep. NTIS, SSC Ane Las 


Software Center serves as the 
ormation center for the U.S. Department 
of Energy and the the aabear Regulatory Commission. These 


38015 f uvagh 420 C 
Numbers 3 
ng Gener eat W-31- 10. 
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y-sponsored software which is at the specification 
iisstoin alk cemenar tains Thaw on 
laboratories, and contractor installations. They de- 


y status or because it is believed to be of limited interest. 

with the —— subjects are included: cross section 

and resonance integral cal ; spectrum calculations, genera- 
po Ra up constants, lattice and cell problems; static design 
a aan fuel management, cost analysis, and power plant 
space-independent ; Space—time kinetics, coup- 

led ae ecuneie -aalidiaaniee aie and excursion 
simulations; radiological safety, hazard and accident analysis; heat 
transfer and fluid flow; gees gee and stress distribution computa- 


management; 

ing; general mathematical and computing system routines; materials; 
environmental and earth sciences; space sciences; electronics and 
= eq age = eengemon particle accelerators and high- 
voltage machines; physics; magnetic fusion research; biology and 
medicine; and data. WR 


38016 (CONF-790230—1) Generation and verification of finite 
models and coun’ using an Ypres theorem prover an- 
swering two open questions. Winker, S sa op De Lab., IL 
(USA)). 1 Feb 1979. Contract W-31- ior 9p. Dep. NTIS, 
PC A02/MF AOl1. 

From 4. workshop on automated deduction; Austin, TX, 
USA (1 Feb 1979). 

Two open questions in ternary Boolean algebras [Not. Amer. 
Math. Soc., 16, No. 4, 654 (June 1969; Bull Amer, Math. Soc., 53, 
No. 6, 567- 572 (June 1947); Proc. Eighth Int. S on Multi - 
Valued Logic, pp. 251-256] were "acu with the aid o 
pe automated theorem- +r program without recourse 7 

ditional new automated theorem-proving 


techniques dovdeaeh oon in answering the open questions are presented 


in this paper; essentially the existing prover is used in a 
nonstandard way to seek and verify small finite models and counter- 
examples for a first-order axiom system. Exhibiting a model of an 
axiom system proves it consistent; this facility complements tradi- 
tional theorem-proving methods which can only prove inconsisten- 
cy. 1 figure. 


ll ee eee Primer and user manual for a 
Processor (FLIP). Greenburg, H.J. 

(Department of E of men of Energy, Washington, DC (USA). Energy Informa- 
Dep. NTIS, PC A04/MF AO1. 

7 Fortran Language Interactive Processor was developed by 

the Energy Information Administration as a precursor for validation 
software under development, which will provide a capability for 
interactive diagnostic analy of matricial models. The routines are 
‘s G-compiler, so it is not fully portable. 

The purpose of FLIP is to — a skeleton interactive system 
with complete user interface enables a system designer to have a 
ready- —_— “front a for an interactive system. Tasks such as 


parsing, = 3 - the ultimate user are 
erin in in FLIP. 5 a ~ tables. 
38018 (LA—7595-MS) MOLID: a fot purpose subroutine 
— for the numerical solution of equations. 
yman, J.M. (Los Alamos Scientific Lab., NM (USA)). Mar 1979. 
Contract W-7405-ENG-36. 145p. Dep. NTIS, PC A07/MF AO1. 
MOLID is a FORTRAN subroutine package for the method 
of lines solution for systems of initial-boundary-value partial differen- 
tial equations in one space dimension. Using the package, a pro- 
gramer with limited experience in numerical analysis can accurately 
solve linear and nonlinear h lic equations with or without 
discontinuities, linear and parabolic equations (including 
those arising in reaction-diffusion equations), and elliptic boundary- 
value problems when posed as the stable time-independent solution 
of a parabolic equation. Systems are handled as easily as single 
equations, and a wide variety of bo conditions can be accom- 
modated, including most that arise in applications. The major advan- 
tage of the package is that initial-value problems can be solved 
accurately whh 1 a minimum of programing effort and with moderate 
computer cost. 4 figures, 1 table. 


38019 Distribution of the t-statistic under non-normality. 
Bowman, K.O. (Union Carbide , Oak Ridge, TN); Beauchamp, 
J.J.; Shenton, L.R. Int. Stat. Rev.; : 233-242(1 77). 

The distribution of the standardized sample mean discrepancy 
in sampling from arbitrary populations is addressed. Attacks on the 
subject have included simulation studies for small samples (n = 5— 
10), exact results (so-called) for samples from an Edgeworth popula- 
tion including terms involving and kurtosis parameters and 
from a normal mixture, and exact results for sets of sam led popula- 
tions, each satis! some mathematical regularity condition. These 
and other contribu are assessed. The general problem is perhaps 
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beyond exact assessment by mathematical analysis, and approaches 
found in numerical analysis may be the answer. It is shown that 
Geary’s (1947) expansion to order n~? in the sample size for Pearson 
normal mixture populations from a limited region of the 
B:,B2) plane gives a Sevenieeation to the consequent 
es in the 0.05 and 0.  aeubsliliiey lovela for 2 aoester Gus or 
equal to 25. Geary’s n™' formulas for the probability integrals (t > 0) 
are discussed for Pearson and normal mixture (two com ts, 
equal variances) populations. The Pearson system has proved to be a 
satisfactory approximation in many applications 
many well-known statistical distributions. 2 figures, 6 tables. bles. (R 


38020 — Correlation of oe 16mm COM and 
full frame 1 aperture. Griego, R. (Los Alamos Scien- 
tific Lab., NM SA)). Mar 1979. Comat W-7405-ENG-36. Tp. 
Dep. NTIS, PC A02/MF AO1. 
Computer-generated films have been common practice at the 
Los Alamos Scientific laboratory for approximately the last 15 yr. 
With the development of high-level computer graphics software and 
associated easy-to-use in-house macros, the production of self-con- 
tained computer animation has now become a valuable tool. In 
poms 16mm film for presentation, it is highly desirable to have 
frame aperture and accurate centering for the best projection 
quality. A method of centering and adjusting the existing FR80 
16mm — ratio to match the aspect ratio and centering 
f a full-frame 16mm projection aperture is presented to 
achieve this objective. 3 figures, 1 table. 


38021 ce Setgeetes competes network high-speed 
parallel interface. Frank, R.B. (Los Alamos aoe tea Lab., NM 
(USA)). Mar 1979. Contract W-7405-ENG-36. lip. Dep. NTIS, PC 
A02/MF AOl. 

As the number and bron Mond computers within Los Alamos 
Scientific Laboratory's Central puter Facility grows, the need 
for a standard, high-speed intercomputer interface has become more 
apparent. This —— rt details the development of a High-Speed 
Parallel Interface conceptual through implementation stages to 
meet current and future needs for ~ gy network computing 
within the Integrated Computer Network. 4 figures. 


38022 (LA-UR—79-154) Overview of CTR-division control and 
data acquisition computer usage at the Los Alamos Scientific 
tory. Chandler, G.I; Klare, K.A. x .W. (Los 
Alamos Scientific Lab., NM (USA). 1979. Contract W-7405-ENG- 
36. 22p. (CONF- 790505—11). Dep. NTIS, PC A02/MF AO1. 

From 25. ISA international instrumentation symposium; Ana- 
heim, CA, USA (7 May 1979). 

Portions of document are illegible. 

Computers have become an integral part of the control and 

uisition — of several different fusion experiments in the 
ivision. systems must (1) monitor and/or control 

spproximetely” 200 To 1000 signal (2) proces from 40 to. 230 
diagnostic channels with a maximum ¥ discharge repetition 
rate of once every five minutes, and operate in an electrically 
noisy environment. Small to medium le minicomputers interfaced 
to the experiment through CAMAC modules have been used to meet 
these requirements. System shielding and grounding have been given 
special consideration. Thess agutens ase aloo used Sor on-line deta 
analysis and are linked to the local CTR network User Service 
Center where additional off-line analysis can be performed. 


38023 (LA-UR—79-863) Edge and line enhancement by a 
lattice filtering. Brolley, J.E. (Los Alamos Scientific Lab., 
(USA)). 4 re W-7405-ENG-36. 7p. (CONF- 7905 10-2). 
Dep. PC A02/MF AOl. 
meet SPIE elec tical technical symposium and work- 
shop; Huntsville, AL, USA (22 May 1979). 
Digitized images were two-dimensionally transformed to the 
Haar sequency domain. High-sequency boosting was performed, and 
the inverse Haar two-dimensional transform, applied. The resulting 
image was then raster-scanned with a continuously adaptive lattice 
filter. This procedure was applied to a simple image of a photo- 
— step tablet and a complex scene. All of the lines of the step 
tablet were well defined over the whole dynamic range. Useful 
definition of lines in the complex scene was obtained. 10 figures. 


38024 (LA-UR—79- _ Image restoration with a locally vari- 
able Wiener filter. Lahart, M.J. (Los Alamos Scientific Lab., NM 
(USA)). 1979. Contract W-7405-ENG-36. 8p. (CONF-790510—1). 
Dep. NTIS, PC A02/MF AO1. 

From SPIE ones Cet has technical symposium and work- 
shop; Huntsville, AL, 2 May 1979). 

The parametric Wives filter is often used to deblur images 
that are relatively noise-free.If noise is more severe, the restored 
image may be obscured by a granular pattern that results when the 
noise is ae to the deblurring filter. This effect may be reduced 
by, ae ~~ noise parameter, but this leads to a restoration that 

ariation of the noise parameter from pixel to pixel so 
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that it is larger only where noise is greater is described. Pixels with 
low singnal-to-noise ratios are identified by a thresholding process 
and comparison with nearest neighbors. The effects of the estimated 
Wiener spectra on the restored image are discussed. 14 figures. 


38025 (LBL—8755) Computer system cross-fertilization: making 
your TI 980 play your TMS 9900. M J.D. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab». Feb 1979. Contract W- 
7405-ENG-48. 13p. (CONF-790333—1). Dep. NTIS, PC A02/MF 
AOl. 

From 8. Texas Instruments - members information exchange 
conference; Atlanta, GA, USA (27 Mar 1979). 

The desire to use TMS 9900 devices in several small control 
and data acquisition applications without paying for a development 
system to do it led to the development of several simple, effective 
techniques for — TMS 9900 programing and debugging on a TI 
980 system. The 980 assembler lends itself easily to the redefinition 
of operation codes required to assemble programs for the 9900. Also, 
a simple interconnection between the 980 and the 9900 allows 
— of the 9900 and monitoring of the operation of the 980. 

inally, special — codes were developed within the 980 
assembler which allow programing of hardware control on the 9900 
system via a macro-language tailored to a particular 9900 hardware 
configuration. 4 figures. 


38026 (LBL—8875) Numerical investigation into the properties 
of fuzzy numbers. Cerny, B.A. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Dec 1978. Contract W-7405-ENG-48. 
37p. Dep. NTIS, PC A03/MF AOl1. 

The concepts of fuzzy numbers and fuzzy arithmetic are 
introduced, and some of their numerical properties are investigated. 
Fuzzy numbers are presented as extensions of interval numbers, or 
possibility distributions between upper and lower bounds. These 
distributions are described in the literature as being shape invariant 
under addition and subtraction and nearly shape invariant under 
multiplication and division. This shape invariance is assessed through 
Fortran IV programs that multiply and divide fuzzy numbers by two 
different methods: a point by point manipulation analogous to the 
convolution of probability densities that gives an exact result, and an 
approximation to this result obtained by operations on a parameter- 
ized form of the possibility distributions. Since this approximation 
gives tolerable results given the basic intrinsic vagueness of the 
numbers, sequences of operations on these parameterized fuzzy 
numbers are examined via a Fortran IV program. The resultants are 
discussed in terms of error propagation. 8 figures, 6 tables. 


(ORO—3443-76) Uniqueness of Frankl—Morawetz prob- 
lem in JR*, Aziz, A.K.; Schneider, M. (Maryland Univ., College 
Park (USA). Inst. for Physical Science and Technology). Jul 1977. 
Contract EY-76-S-05-3443. 17p. Dep. NTIS, PC A02/MF AO1. 

Consider the equation L[u] = K(y)U/sub xx/ + u/sub yy/ 
+ r(x,y)u = f(x,y) in a bounded simply connected region G, where 
K(y) and y have opposite sign and the region G is bounded by these 
curves: a piecewise smooth curve Io lying in the half-plane y > 0 
which intersects the line y = 0 at the points (A-1,0) and B(0,0); for y 
< 0 by a smooth curve I; through A which meets the characteristic 
of the above equation issued from B at the point P and the curve [2 
which consists of the portion PB of the characteristic through B. A 
variation of the energy-inte method (a,b,c, method) is used to 
obtain sufficient conditions for the uniqueness of the solution of the 
boundary-value problem L{u] + f in G, for u = 0 on the curve Tr U 
I. T is not assumed monotone. (RWR) 


38028 (SAND—78-0315) What everyone solving differential 
equations numerically should know. Shampine, L.F. (Sandia Labs., 
Albuquerque, NM (USA)). Mar 1979. Contract EY-76-C-04-0789. 
25p. . NTIS, PC A02/MF AOl. 

This report tries to give the user of codes for solving ordinary 
differential equations some feeling as to what goes on in these “black 
boxes.” The codes do not even try to do what the layman expects. 
What they do attempt and the implications of the difference are 
explained with examples. Furthermore, the computational problem is 
not the same as the mathematical problem. Not understanding the 
distinction can seriously affect the results. The way codes try to 
solve equations is outlined in very general terms. Examples are given 
which illustrate that not all codes are equally effective in their 
handling of the art of computation and that caution is necessary 
when interpreting the results of even the best codes. 4 tables. 


38029 (SAND—78-0533) Rank transformation as a method of 
discrimination with some examples. Conover, W.J.; Iman, R.L. 
(Sandia Labs., Albuquerque, NM (USA); Texas Tech Univ., Lub- 
bock (USA)). Dec 1978. Contract EY-76-C-04-0789. 76p. (CONF- 
780802—11). Dep. NTIS, PC AO5/MF AOl1. 

From American Statistical Association meeting; San Diego, 
CA, USA (14 Aug 1978). 

The procedure of statistical discrimination is simple in theory 
but not so simple in practice. An observation x/sub ~O/, possible 
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multivariate, is to be classified into one of several eS ulations 
71,....%/sub k/, which have, respectively, the density i 

f,(x),...,f/sub k/(x). The decision procedure is to evaluate each 
density function at X/sub O/, to see which function gives the largest 
value f/sub i/(x/sub ~O), and then to declare that x/sub ~O/ 
belongs to the population corresponding to the largest value. If these 
densities can be assumed to be normal with equal covariance matri- 
ces, then the decision procedure is known as Fisher's linear discrimi- 
nant function (LDF) method. In the case of unequal covariance 
matrices, the procedure is called the quadratic discriminant function 
(QDF) method. If the densities cannot be assumed to be normal, then 
the LDF and QDF might not perform well. Several different 
procedures have appeared in the literature which offer discriminant 
procedures for nonnormal data; however, these ures are gen- 
erally difficult to use and are not readily available as canned statisti- 
cal programs. Another —— to discriminant analysis is to use 
some sort of mathematical transformation on the samples so that 
their distribution function is ximately normal, and then use the 
convenient LDF and QDF methods. One transformation that applies 
to all distributions equally well is the rank transformation. The result 
of this transformation is that a very simple and easy-to-use procedure 
is made available. This procedure is quite robust, as is evidenced by 
po cere of the rank transform results with several published 
simulation studies. 32 figures, 15 tables. 


38030 (SAND—78-1094) Existence, uniqueness and validation of 
parameter imbedding equations for nonlinear Fredholm integral equa- 
tions. Lord, M.E. (Sandia Labs., ue, NM (USA)). Mar 
1979. Contract EY-76-C-04-0789. 22p. . NTIS, PC A02/MF 
AOl. 

A parameter imbedding method for nonlinear Fredholm inte- 

gral equations produces a Cauchy system involving the solution of 
the integral equation and an associated resolvent . For such 
Cauchy systems sufficient conditions are given to guarantee local 
existence and uniqueness of solutions. A corms theorem utiliz- 
ing a Lipschitz condition is obtained. This it then yields the 
validation of the Cauchy system. 
38031 (SAND—78-1968) Computation with splines and B- 
splines. Amos, D.E. (Sandia Labs., Albuquerque, NM (USA)). Mar 
oa Contract EY-76-C-04-0789. 49p. . NTIS, PC A03/MF 
AOl. 

Several representations of cubic splines are developed by 
methods which are generalizable to splines of other degrees. Nu- 
merical evaluation is discussed where stable computation can be 
expected. The FORTRAN B-spline subroutine rh tA of C. 
DeBoor [SIAM J. Numer. Anal., 14, 441-472 (1977); LA-4728-MS 
(1971); J. Approx. Theory 6, 50-62 (1972)] is also described with 
coded examples for evaluation of basis i interpolation, and 
solution of two-point, linear boundary-value problems. Well-known 
results on the a of splines to functions in a variety of 
continuity classes are discussed. 3 figures. 


38032 (SAND—79-0292) Some PDP-11 basic-11 extension rou- 
tines. Bourgenis, N.A. Jr. (Sandia Labs., Albuquerque, NM (USA)). 
4 1979. Contract EY-76-C-04-0789. 70p. Dep. S, PC A04/MF 
AOl. 

Some extension routines to Digital Equi it Corporation's 
BASIC-11 V2 interpreter running RT-111 V03 are described. 
They provide the means for reading (GET, GETB, TBIT) and 
writing (PUT, PUTB, SBIT) words, bytes, and bits at any imple- 
mented UNIBUS address, identifying (IDEN) the extended BASIC- 
11 interpreter, and zeroing (NULL) arrays. 34 figures, 3 tables. 


38033 (SAND—79-0458) Lipschitz constants and robust ODE 
codes. Shampine, L.F. (Sandia Labs., Albuq ue, NM (USA)). 
rq 1979. Contract EY-76-C-04-0789. 35p. Dep. S, PC A03/MF 

Estimates of local Lipschitz constants can be computed 
cheaply with Adams and Ri Kutta methods. ODE codes can 
be made more robust with this information by a user know 
if his problem is correctly formulated, if he is using the right kind of 
method, and if the method is being applied in a reliable way. 


38034 (SAND—79-0846C) Computational solution of two-point 
boundary-value problems. Scott, M.R.; Watts, H.A. (Sandia Labs., 
Albuquerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 17p. 
(CONF- $0402—15). Dep. NTIS, PC A02/MF A011. 


From a methods in nuclear engineering; Wil- 


liamsburg, VA, USA (23 Apr 1979). 

Over the past few years there has been a considerable amount 
of effort expended towards the development of quality software 
packages for the computational solution of two-point boundary- 
value problems. A number of recent developments in other areas 
have made it possible for such packages to be developed. In the case 
of shooting methods, the impetus has come from the development of 
several excellent codes for the solution of the initial-value problem. 
A suite of codes based upon superposition, orthonormalization, and 
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geicententon ith Seve ton Or ee 
over the part few years is described. These codes were developed 
with the user in mind; that is, they are easy to use, reliable, robust, 
and efficient. 3 tables. 


38035 ang “ee bay yy et- for Lawrence Liver- 
more 


Associates, Inc., Wabetela, usay Be SA); 13 Bee 1978: Contr _— Contract W W.5405- 
ENG-48. 103p. Dep. NTIS, 

Portions of document are eile. 

The Vectorizer system, 


discuss ramifications of LRLTRAN on parse 
the ate examination of multipurpose — option, 
STAR output option features, recommendations for CRAY, 
mendations for 7600, and the Vectorizer run-time environment. 


38036 (UCRL—50025-78-3, pp 15-24) New mass storage sub- 
network on-line capacity of one trillion bits. 30 Oct 1978. 


The MASS architecture offers a very high performance 

Ce SE OS Ste CONE, 0 SE Oe 

the Laboratory's timesharing 
ex- 
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report, October 1—December 31, 1978, 4:35581 (SAND—79- 
0303) 

Characteristics and development report for the MC2935 
Trajectory Strong Link Switch (314965), 4:37427 (SAND—78- 
1925) 

Circuitry modification of the CF 1764 pullout cable, 4:37324 
(SAND—79-0241) 

Coal liquefaction catalyst tags, 4:35580 (SAND—79-0017) 

Coatings for fusion reactor environments, 4:38004 (SAND—79- 
0707C) 

Comparative transition performance of several nosetip materials as 
defined by ballistics-range testing, 4:37135 (SAND—78-1859C) 

Computation with splines and B-splines, 4:38031 (SAND—78- 
1968) 

Computational solution of two-point boundary-value problems, 
4:38034 (SAND—79-0846C) 

Criticality design evaluation of the White Sands reactor building 
storage vault, 4:36496 (SAND—78-1338) 

Data acquisition and test system software, 4:35943 (SAND—78- 
1972) 

Design and development of a glass ceramic seal for high pressure 
pyrotechnic actuators, 4:37107 (SAND—78-2004) 

Development of an advanced flywheel bearing performance 
model. Final report, 4:37028 (SAND—79-7003) 

Dimensional and electrical characteristics of printed boards made 
with Multipurpose Test Pattern, B-25, 4:37414 (SAND—77- 
1837) 

Driftdown calculations for the FH/227D aircraft, 4:37237 
(SAND—78-1807) 

Dynamic fracture strength of oil shale under torsional loading, 
4:35816 (SAND—79-0400C) 

Economic overview of vertical axis wind turbines, 4:36233 
(SAND—79-0733C) 

Effect of heat treatment on the electrical resistance of photoresist 
as related to radioisotopic thermoelectric generator aging, 
4:35961 (SAND—79-0320) 

Estimating modal damping: a survey, 4:37240 (SAND—79-0793C) 

Existence, uniqueness and validation of parameter imbedding 
equations for nonlinear Fredholm integral equations, 4:38030 
(SAND—78-1094) 

Experiment plan for characterization of the properties of molten 
rock at atmospheric and elevated pressures: Magma Energy 
Research Project, 4:37623 (SAND—78-2227) 

FCI potential of oxide and carbide fuels: results of the prompt 
burst series at Sandia Laboratories, 4:36525 (SAND—79-0752C) 

Gas permeability of SENM rock salt, 4:35925 (SAND—78-2287) 

Glass-ceramics for sealing to Pd—Ag alloys, 4:37045 (SAND—79- 
0248) 

Interactive NOS group area for specialized electron beam 
accelerator diagnostics, 4:37393 (SAND—78-1068) 

Ion channeling studies of hydrogen lattice location, 4:37718 
(SAND—79-0657C) 

K/sub Ic/ and J-resistance curve measurements on Nevada tuff, 
4:37622 (SAND—78-1827C) 

Lipschitz constants and robust ODE codes, 4:38033 (SAND—79- 
0458) 

Low-temperature performance comparisons of parabolic-trough 
and flat-plate collectors based on typical meteorological year 
data, 4:36140 (SAND—78-0965) 

Methodology for determining the economic feasibility of 
residential or commercial solar energy systems, 4:36030 
(SAND—78-0931) 

Novel measurement of proton distribution and site energies in 
metal hydrides, 4:37114 (SAND—79-0783C) 

Numerical integration of the equations governing a normal mode 
linear piezoelectric transducer with an inductive-resistive load, 
4:37415 (SAND—78-2143) 

Optimum repair-level analysis (ORLA) and life cycle cost (LCC) 
models for the base and installation security system (BISS), 
4:35942 (SAND—78-0294) 

Physical simulation of subsidence by centrifuge techniques, 
4:35656 (SAND—78-2272C) 

Prediction of thermal capability for a proposed LMFBR spent fuel 
shipping cask, 4:37266 (SAND—77-1681) 

Preliminary safety assessment of the WIPP facility, 4:35926 
(SAND—79-0340C) 


SAVANNAH RIVER ECOLOGY LAB., AIKEN, SC 


Preliminary seabed disposal modeling studies, 4:35924 (SAND— 
78-1651) 

Pressure measurements in harsh environments, 4:37416 (SAND— 
78-2289C) 

Problems of technology transfer to industry, 4:36026 (SAND—79- 
0096) 

Proceedings of the Sandia Laboratories workshop on the use of 
titanate ion exchangers for defense waste management, 4:35902 
(SAND—78-2019) 

Radiation induced frequency and resistance changes in 
electrolyzed high purity quartz resonators, 4:37139 (SAND— 
78-0102) 

Rank transformation as a method of discrimination with some 
examples, 4:38029 (SAND—78-0533) 

Real-time estimation of aerodynamic coefficients by means of an 
extended Kalman filter, 4:37230 (SAND—78-2032) 

Reliability demonstration of imaging surveillance systems, 4:35945 
(SAND—78-2422C) 

Response of ferroelectric ceramics to uniaxial stress, 4:37117 
(SAND—79-0610C) 

Sandia Laboratories’ experience with DOE MC-0531, 4:35950 
(SAND—78-2297C) 

Scattered EM field due to rotating blades of horizontal-axis wind 
machines, 4:36227 (SAND—79-0434) 

Seal studies for advanced flywheel systems, 4:36546 (SAND—79- 
7011) 

Self-energized credential system for the plutonium protection 
system, 4:35944 (SAND—78-2156) 

Some PDP-11 basic-11 extension routines, 4:38032 (SAND—79- 
0292) 

Some variability statistics of available wind power, 4:36223 
(SAND—78-1735) 

Sonic velocity as a function of depth in alluvium, 4:37621 
(SAND—78-0547) 

Steam explosion triggering and efficiency studies, 4:36524 
(SAND—79-0261C) 

Summary of application analysis for photovoltaic systems, 4:36046 
(SAND—78-0980C) 

Tamped impulse simulation with an electrically exploded etched 
copper mesh, 4:37239 (SAND—79-0132) 

Three megavolt transformer for PFL pulse charging, 4:37928 
(SAND—79-0580C) 

Transportation: the vital tendons of the nuclear industry, 4:35886 
(SAND—79-0466C) 

True in situ fracturing experiment: preliminary results, 4:35818 
(SAND—78-1603C) 

True in situ processing of oil shale: an evaluation of current bed 
preparation technology, 4:35819 (SAND—78-2162) 

Viscosity reduction of coal liquids by dissolved carbon dioxide, 
4:35598 (SAND—79-7027) 

What everyone solving differential equations numerically should 
know, 4:38028 (SAND—78-0315) 


Sandia Labs., Livermore, CA (USA) 


Analysis of particle-temperature modulations induced by pulsed- 
laser sources, 4:37228 (SAND—79-8607) 

CHUTE: a computer code for calculating the geometrical 
configuration of a lifting parachute, 4:37238 (SAND—78-8056) 

Derivation of the coupled equations of motion for a beam 
subjected to three translational accelerations and three 
rotational accelerations, 4:37241 (SAND—79-8202) 

Engine controller, 4:36985 (SAND—79-8008) 

Formation of protective layers on alloys developed for use in coal 
gasification environments. Final report, 4:35541 (SAND—78- 
8277) 

Mathematical treatment of measurement data for supplanting the 
use of an optical comparator in the inspection of manufactured 
parts, 4:37316 (SAND—78-1787) 

Precombustion fuel/air distribution in a stratified charge engine 
using laser Raman spectroscopy, 4:37003 (SAND—78-8707) 

Prediction of yearly fluid replenishment rates for hydrocarbon 
fluids in thermal energy storage systems, 4:36549 (SAND—79- 
8209) 

Properties of CGW-7806 glass, 4:36082 (SAND—79-8600) 

Tritium Research Laboratory safety analysis report, 4:35957 
(SAND—78-8509) 


Savannah River Ecology Lab., Aiken, SC (USA) 


Augusta 1°x 2° NTMS area Georgia and South Carolina, 4:35846 
(GJBX—45(79)) 





SCHLEIF (FERBER R.), DENVER, CO (USA) 


Glens Falls 1°x 2° NTMS area New Hampshire, New York, and 

Vermont, 4:35845 (GJIBX—44(79)) 
Schleif (Ferber R.), Denver, CO (USA) 

Study of interconnected power systems operation at below normal 

frequency. Final report, 4:36366 (EPRI-EL—976) 
Science Applications, Inc., La Jolla, CA (USA) 

Environmental impact analysis of electric and hybrid vehicle 

batteries. Final 4:37496 (COO—4526-1) 
McLean, VA (USA) 

Solar heating and cooling systems studies. Ninth monthly 
technical status report, 1 January—31 January 1979, 4:36096 
(ALO—4261-T1) 

Applications, Inc., Palo Alto, CA (USA) 
Risk methodology presentation, 4:36508 (EPRI-NP—79-1-LD) 
6 a Se Cs Sh, Hee. ee a 
Vv 


Hydrologic testing in Borehole DC-2, 4:37606 (RHO-BWI-C—36) 
SCS Engineers, Inc., Reston, VA (USA) 


State workshops for review of the Nuclear Regulatory 
Commission's decommissioning policy, 4:36432 (NUREG/CP— 
0003) 

Shriver (R.) Associates, Parsippany, NJ (USA) 

Measuring performance within the refining and marketing 
segments of the United States energy industry: an appraisal of 
the need for developing estimates of functional profitability, 
4:35783 (HCP/18590—1) 

Simons (H.A.) International Ltd., Vancouver (Cananda) 

Hog-fuel co-generation study: Quesnel, British Columbia, 4:36735 

(NP—23556) 
Smithsonian Astrophysical , Cambridge, MA (USA) 

Development of a high resolution, high sensitivity cylindrical 
crystal spectrometer for line shape diagnostics of x-rays emitted 
from hot plasmas. Progress report, August 1, 1977—July 31, 
1978, 4:37777 (COO—4021-2) 

Solar Energy Research Inst., Golden, CO (USA) 

Process designs and cost estimates for a medium Btu gasification 
plant using a wood feedstock, 4:35976 (SERI/TR—33-151) 

Review of current research on hydrocarbon production by plants, 
4:36055 (SERI/TR—33-129) 

Role of education and training programs in the commercialization 
and diffusion of solar energy technologies, 4:36032 (SERI/ 

RR—S3-128) 

Solar repower.-g workshop: a summary report, 4:36079 (SERI/ 
TP—35-57) 

Solar thermal test facilities users association, 4:36123 (SERI/PR— 
13-154) 

Solar Engineering and Equipment Co., Metairie, LA (USA) 

Installation package for Hyde Memorial Observatory, Lincoln, 
Nebraska, 4:36103 (DOE/NASA/CR—150867) 

Solar Environmental Engineering Co., Inc., Fort Collins, CO (USA) 

Validation of solar house design programs, Phases I and II. Final 
report, 4:36099 (COO—2928-2) 

Solar Systems of Virginia, Inc., Hampton (USA) 

Cost effective solar hot water system for econo-travel motor hotel 
located at Hampton, VA, 4:36125 (COO—4662-1) 

Cost effective solar hot water system for Econo-Travel Motor 
Hotel, Chesapeake, Virginia. Final report, 4:36126 (COO— 
4663-1) 

Solar Turbines International, San Diego, CA (USA) 

Development of a ceramic tube heat exchanger with relaxing 
joint. Quarterly technical progress report, July 1—September 
30, 1978, 4:36270 (FE—2556-21) 

South Carolina State Development Board, Columbia (USA) 

Tectogenesis of the rocks surrounding the Winnsboro intrusive 
complex and reconnaissance and petrography of the Pageland 
pluton, 4:36201 (ORO—5104-1) 

Carolina Univ., Columbia (USA). Coll. of Engineering 

Study of advanced professional educational requirements relative 
to nuclear fuel cycle engineering in industry and government. 
Final report, 4:36441 (SRO—0947-M2) 

South Dakota School of Mines and Technology, Rapid City (USA) 

CO: Acceptor Process Gasification Pilot Plant: support studies by 
South Dakota School of Mines and Technology. Final report, 
Volume 9: Book 1 of 2, reports, February 1971—January 1978, 
4:35550 (FE—1734-42(Vol.9)(Bk. 1)) 

Southwest Foundation for Research and 

(USA) 

Repetitious nature of repaired DNA in mammalian cells, 4:37537 
(ORO—4761-6) 


San Antonio, TX 


ERA Vol. 4, No. 13 


SRI International, Menlo Park, CA (USA) 

Autoradiographic enhancement of polaroid film. Final report, 18 
April—17 October 1978, 4:37317 (UCRL—13952) 

Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Quarterly 
report, September 16, 1978—December 15, 1978, 4:35573 (FE— 
2202-39) 

Optimum photolytic production of excited states and collisional 
phenomena for laser fusion applications. Final report, 4:37289 
(SRI-PYU—4685) 

Preliminary market evaluation for gas produced by underground 
gasification of western coal, 4:35725 (SAN—0115-T124-1) 

Structural response of 1/20-scale models of the Clinch River 
Breeder Reactor to a simulated hypothetical core disruptive 
accident. Technical report 4, 4:36506 (DOE/TIC—10063) 

Staedtische Werke Ingolstadt (Germany, F.R.) 

Study of district-heating supply to Ingolstadt, 4:36950 (BMFT-FB- 

T—78-32 
ieee Accelerator Center, CA (USA) 

Amplitude analysis of Y*(1385) production in the line-reversed 
reactions: 7* p + K* Y*(1385) and K~ p — m~ Y*(1385) at 7 
and 11.5 GeV/c, 4:37672 (SLAC-PUB—2175) 

Electron beam spectrum monitor using synchrotron light, 4:37394 
(SLAC-PUB—2271) 

Estimate of spin polarization for the electron storage rings 
SPEAR and PEP, 4:37398 (SLAC-PUB—2245) 

Experimental status of quantum electrodynamics, 4:37698 (SLAC- 
PUB—2222) 

High energy electron cooling to improve the luminosity and 
lifetime in colliding beam machines, 4:37376 (SLAC-PUB— 
2278) 

Pulsed rf systems for large storage rings, 4:37399 (SLAC-PUB— 
2285 

Stanford = Inst., Menlo Park, CA (USA) 

Briefing on the impacts of the National Energy Plan on regional 
coal production. Draft final report. CRESS report No. 34, 
4:35731 (UCRL—13946) 

Stanford Univ., CA (USA) 

Axial field limitations in MHD generators. Topical report, 4:36794 
(FE—2341-8) 

Reprocessing decision: a study in policymaking under uncertainty, 
4:35874 

Stanford Univ., CA (USA). Dept. of Statistics 

Kalman filtering method and its application to air pollution 

episode forecasting, 4:37434 (COO—2874-48) 
Statens Naturvaardsverk, Stockholm (Sweden) 

Automobile exhaust gases in city-like environment: model and 

model testing, 4:36986 (SNV-PM—891(andApp.)) 
State Univ. Coll., Fredonia, NY (USA) 

Environmental impact of coal ash on tributary streams and 
nearshore water or Lake Erie. Final report, 4:35620 (COO— 
2726-5 

State Usk of New York, Stony Brook (USA) 

Level structure of '*Pt and the interacting boson approximation, 

4:37714 
Stearns-Roger Engineering Co., Denver, CO (USA) 

CO, Acceptor Process Gasification Pilot Plant: commercial plant 
conceptual design and cost estimate. Final report, Volume 10: 
Book 1 of 3, North Dakota lignite gasification, economics and 
description, August 1976—December 1977, 4:35554 (FE—1734- 
43(Vol.10)(Bk.1)) 

CO, Acceptor Process Gasification Pilot Plant: commercial plant 
conceptual design and cost estimate. Final report, Volume 10: 
Book 3 of 3, Texas lignite gasification, August 1976—December 
1977, 4:35555 (FE—1734-43(Vol.10)(Bk.3)) 

CO, Acceptor Process Gasification Pilot Plant: commercial plant 
conceptual design and cost estimate. Final report, Volume 10: 
Book 2 of 3, North Dakota lignite gasification process design, 
August 1976—December 1977, 4:35557 (FE—1734- 
43(Vol.10)(Bk.2)) 


Stearns-Roger, Inc., Denver, CO (USA) 


CO, Acceptor Process Gasification Pilot Plant: operations. Final 
report, Volume 6: Book 2 of 2, Appendices, January 1972—June 
1973, 4:35564 (FE—1734-39(Vol.6)(Bk.2)) 

CO, Acceptor Process Gasification Pilot Plant: Run reports. Final 
report, Volume 8: Book 1 of 6, Runs 1—11, January 1972—July 
1973, 4:35565 (FE—1734-41(Vol.8)(Bk. 1)) 





JULY 15, 1979 


CO, Acceptor Process Gasification Pilot Plant: Run reports. Final 
report, Volume 8: Book 5 of 6, Runs 37—42, May 1976— 
February 1977, 4:35553 (FE—1734-41(Vol.8)(Bk.5)) 

CO, Acceptor Process Gasification Pilot Plant: Run reports. Final 
report, Volume 8: Book 6 of 6, Runs 43—47, March 1977— 
October 1977, 4:35556 (FE—1734-41(Vol.8)(Bk.6)) 

CO, Acceptor Process Gasification Pilot Plant: Run reports. Final 
report, Volume 8: Book 4 of 6, Runs 28—36, August 1975— 
May 1976, 4:35560 (FE—1734-41(Vol.8)(Bk.4)) 

CO, Acceptor Process Gasification Pilot Plant: Run reports. Final 
report, Volume 8: Book 2 of 6, Runs 12—18, August 1973— 
April 1974, 4:35563 (FE—1734-41(Vol.8)(Bk.2)) 

CO: Acceptor Process Gasification Pilot Plant: Run reports. Final 
report, Volume 8: Book 3 of 6, Runs 19—27, June 1974— 
August 1975, 4:35562 (FE—1734-41(Vol.8)(Bk.3)) 

Stockholm Univ. (Sweden). Forskningsgruppen foer 

Energisystestudier 


Effects of energy policy on industry, 4:36729 (USFFE—1978-8) 

Effects of energy policy on regional production and employment, 
4:36613 (USFFE—1978-4) 

Household energy demand. A study of econometric models, 
4:36669 (USFFE— 1978-6) 

Household energy demand. Empirical studies concerning Sweden, 
4:36670 (USFFE—1978-7) 

Studsvik Energiteknik AB, Nykoeping (Sweden) 

Central solar heat station in Studsvik, 4:36113 (STUDSVIK/ET— 
78-77) 

Testing during long periods of plastic tubes designed for the 
transport of hot water, 4:36952 (STUDSVIK/ET—78-81) 

Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Kernenergetik und 

Energiesysteme 

Simulation of the system energy—environment—industry, 4:36605 
(IKE-K—51-1) 

Summers (W.K.) and Associates, Inc., Socorro, NM (USA) 

Descriptions of wells penetrating the Wanapum Basalt Formation 
in the Pasco Basin area, Washington. Volume 1. Well records 
and driller’s logs for wells in Townships 7 north through 12 
north, 4:37603 (RHO-BWI-C—22(Vol.1)) 

Descriptions of wells penetrating the Wanapum Basalt Formation 
in the Pasco Basin area, Washington. Volume 2. Well records 
and driller’s logs for wells in townships 13 north through 16 
north, bibliography, distribution, 4:37604 (RHO-BWI-C— 
22(Vol.2)) 

Survey of the ground-water geology and hydrology of the Pasco 
Basin, Washington, 4:37607 (RHO-BWI-C—41) 

Suntech, Inc., Richardson, TX (USA) 

Large-scale samples of sulfonates for laboratory studies in tertiary 
oil recovery, preparation and related studies. Annual report, 
May 1977—April 1978, 4:35737 (FE—2605-12) 

Sveriges Skogsvaerdsfoerbund, Djursholm 

Project whole tree utilization. Final summary report 1977, 4:36937 
(NP—23673) 

Project whole tree utilization: board, 4:36941 (STU—75- 
6178U(Pt.5)) 

Project whole tree utilization: forest, 4:36939 (STU—75- 
6178U(Pt.3)) 

Project whole tree utilization: harvesting, 4:36938 (STU—75- 
6178U(Pt.2)) 

Project whole tree utilization: pulp, 4:36940 (STU—75- 
6178U(Pt.4)) 

Swedish Water and Air Pollution Research Lab., Stockholm 

Slope of Gran’s plot: a useful function in the examination of 
precipitation, the water-soluble part of airborne particles, and 
lake water, 4:37147 (IVL-B—442) 

Systems, Science and Software, La Jolla, CA (USA) 

Economic model of pipeline transportation systems, 4:36904 
(SAN—1171-1/2) 

Efficiency improvements in pipeline transportation systems, 
4:36907 (SAN—1171-1/7) 

Energy consumption in the pipeline industry, 4:36905 (SAN— 
1171-1/3) 

Energy study of pipeline transportation systems. Executive 
summary. Final report, 4:36903 (SAN—1171-1/1) 

S* Financial Projection Model: preliminary user's manual and 
system overview, 4:36906 (SAN—1171-1/4) 

Systems, Science and Software, San Diego, CA (USA) 

Endochronic constitutive model for general hysteretic response of 

soils. Final report, 4:37133 (EPRI-NP—957) 


TRW, INC., MCLEAN, VA (USA). ENERGY 


T 


Technical Report Services, Rocky River, OH (USA) 

Evaluation of urethane for feasibility of use in wind turbine blade 

design, 4:36229 (DOE/NASA/7653—79/1) 
Technische Univ. Muenchen (Germany, F.R.) 

Magnetic interactions in ternary superconductors, 4:37723 
(CONF-781114—13) 

Tekniska Hoegskolan, Lund (Sweden). Dept. of Automatic Control 

Digital control of climate processes, 4:36830 (TFRT—1014) 

Tennessee Univ., Knoxville (USA) 

Application of basic gas research to practical systems, 4:36360 
(CONF-790417—3) 

Nonlinear dynamic modeling of a once-through steam generator, 
4:36400 

Tennessee Univ., Knoxville (USA). Dept. of Chemistry 

Physical-chemical studies of transuranium elements, 4:37214 
(ORO—4447-085) 

Tennessee Univ., Knoxville (USA). Dept. of Electrical Engineering 

Microcomputer system for controlling fuel rod length, 4:37409 
(CONF-790410—2) 

Tennessee Univ., Knoxville (USA). Dept. of Engineering Science and 

Mechanics 

Analysis of diamond-turned reflective optics, 4:37290 (Y/DA— 
7926) 

Tennessee Uniy., Tullahoma (USA). Space Inst. 

Summary of atmospheric wind design criteria for wind energy 

conversion system development, 4:36222 (NASA-TP—1389) 
Texas Instruments, Inc., Dallas (USA) 

Study of airborne gamma-ray spectrometer data procedures, Wind 
River Basin, Wyoming. Volume 1, final report, 4:35842 
(GIBX—40(79)(Vol.1)) 

Texas Tech Univ., Lubbock (U: 

Rank transformation as a method of discrimination with some 
examples, 4:38029 (SAND—78-0533) 

Texas Univ., Austin (USA). Center for Energy Studies 

BOOMP user's guide, 4:36606 (UT/CES-GS—1) 

Energy projections: oil, natural gas, and coal in the USSR and 
Eastern Europe, 4:36695 (UT/CES-PS—3) 

Evaluation of the long-term program plans of the US Division of 
Controlled Thermonuclear Research. Progress report No. 1, 
4:37898 (UT/CES-RR—6) 

Explaining energy votes in the Ninety-Fourth Congress, 4:36685 
(UT/CES-PS—1) 

Financing the future growth of the electric power industry, 
4:36718 (UT/CES-PS—4) 

Soviet and East European energy crisis: its dimensions and 
implications for East—West trade, 4:36614 (UT/CES-PS—2) 

The geopressured geothermal resources of Texas: regulatory 
controls over water pollution, 4:36210 (UT/CES-GR—3) 

Utilization of municipal solid waste from the city of Austin as 
supplementary fuel for combination firing with coal at the 
Fayette Electric Power Plant, 4:36736 (UT/CES-ES—3) 

Texas Uniy., Austin (USA). Dept. of Physics 

Medium energy measurements of n-p parameters. Progress report, 

January 1, 1978—December 31, 1978 , 4:37671 (ORO—2972-4) 
Thermo Electron Corp., Waltham, MA (USA) 

Energy conservation opportunities in commercial appliances. 

Final report, 4:36888 (ORNL/Sub—7261/1) 
Toledo Univ., OH (USA) 

Evaluation of MOSTAS computer code for predicting dynamic 
loads in two-bladed wind turbines, 4:36228 (DOE/NASA/ 
1028—79/2) 

Triangle Universities Nuclear Lab., Durham, NC (USA) 

Atomic excitation effects on nuclear resonances and Q values, 
4:37715 (ORO—2408-148) 

TRW Defense and Space Systems Group, Redondo Beach, CA (USA) 

High pressure MHD coal combustors investigation. Second 
quarterly technical progress report, May 15, 1978—15 August 

1978, 4:36782 (FE—2706-08) 
TRW, Inc., McLean, VA (USA). Energy Systems Pianning Div. 

Analysis of investment alternatives to stimulate development and 
technology transfer for energy technologies. Solar 
photovoltaics: a case study, 4:36049 (TID—28968) 

Cost and performance evaluation of passive solar systems, 4:36097 
(ANL/EES-TM—34) 





UKAEA, HARWELL. ATOMIC ENERGY RESEARCH 


Methodology for the analysis of investment alternatives to 
stimulate development and technology transfer for energy 
technologies, 4:36612 (TID—28971) 


U 


UKAEA, Harwell. Atomic Energy Research Establishment 
Liquid structure factors for sodium—potassium alloys, 4:37082 
(AERE-MPD/NBS—89) 
UKAEA, Risley. Nuclear Power Development Establishment 
Noise problems in PFR safety system power supplies, 4:36485 
(ND-R—230(R)) 
United Nuclear Industries, Inc., Richland, WA (USA) 
Total fission power plus 120% decay heat transient for 29 mk 
scram, 4:36499 (UNI—1133) 
Universidad Nacional Autonoma de Mexico, Mexico City. Facultad 
de Ingenieria 
Metalogenic pattern for the uraniferous ore deposits at the Sierrita 
Nuevo Leon and Tamaulipas area, 4:35834 (INIS-mf—4238) 
Universidad Nacional Autonoma de Mexico, Mexico City. Facultad 
de Quimica 
Design of a sodium-air heat dissipator capable of transmitting 
powers till a megawatt, 4:36452 (INIS-mf—4233) 
SS Engineers and Consultants, Inc., Pittsburgh, PA (USA) 
CLEAN COKE process: process development studies. Final 
report. Volume 1. Summary of bench-scale studies, 4:35498 
(FE—1220-39(Vol.1)) 
Utah Univ., Salt Lake City (USA). Dept. of Mining and Fuels 
Engineering 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, April—June 1978, 4:35520 (FE—2006-12) 
Utah Univ., Salt Lake City (USA). Dept. of Mining, Metallurgical 
and Fuels Engineering 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July—September 1978, 4:35521 (FE—2006-13) 


Vv 


Varian Associates, Palo Alto, CA (USA) 

Research towards a 35% efficient concentrator solar cell using 
III—V compounds. Progress report No. 1, 3 September—3 June 
1977, 4:36042 (SAN—1250-1) 

— Associates, Palo Alto, CA (USA). Palo Alto Microwave Tube 
Vv. 

Development program for a 200 kW, CW, 28-GHz gyroklystron. 
Quarterly report No. 11, October—December 1978, 4:37927 
(ORNL/Sub—01617/11) 

Vereinigung Deutscher Elektrizitaetswerke e.V. (VDEW), Frankfurt 

am Main (Germany, F.R.) 

Public electricity supply in 1976 including Berlin (West), 4:36717 
(NP—23573) 

Virginia Polytechnic Inst. and State Univ., Blacksburg (USA) 

Method of generation scheduling in electric utility systems with 
nuclear units, 4:36371 

Virginia Univ., Charlottesville (USA). Dept. of Materials Science 

Simulating the CTR environment in the HVEM. Annual progress 
report June 11, 1977-—September 30, 1978, 4:38006 (UVA- 
CTR—8) 

Virginia Univ., Charlottesville (USA). Dept. of Nuclear Engineering 
and Engineering Physics 

Bubble behavior in LMFBR core disruptive accidents. Annual 
report, October 1977—September 1978, 4:36520 (NUREG/ 
CR—0604) 

Virginia Univ., Charlottesville (USA). Dept. of Physics 

Electronic properties of metals, alloys and molecules. Final report, 
4:37058 (ORO—3105-61) 

Vsesoyuznyj Nauchno-Issledovatel'skij Inst. Neorganicheskikh 

Materialov, Moscow (USSR) 

Chemical systems for tritium production in thermonuclear 
energetics, 4:35955 (DOE-tr—164) 





ERA Vol. 4, No. 13 


Ww 


Washington Univ., Seattle (USA) 

Gamma-ray continuum spectra from heavy ion reactions, 4:37711 
(CONF-790323—2) 

High energy physics studies of particle interactions and the search 
for new particles. Annual progress report, May 15, 1978—May 
14, 1979, 4:37663 (RLO—2225-T27-10) 

Studies on the control of cell wall extension. Yearly progress 
report, September 1, 1977—August 31, 1978, 4:37533 (RLO— 
2225-T 19-50) 

Washington Univ., Seattle (USA). Center for Quantitative Science in 

Forestry, Fisheries, and Wildlife 

Assessing the impact of nuclear-power plants on the environment. 
Second annual research progress report, 4:37554 (NUREG/ 
CR—0552) 

Washington Univ., Seattle (USA). Dept. of Chemistry 

Determination of orbitals for use in configuration interaction 
calculations, 4:37176 (CONF-780883—1) 

Washington Univ., Seattle (USA). Visual Techniques Lab. 

Momentum dependence of hadrons produced in v(anti v)Ne 
interactions, 4:37667 (UH—S511-315-78) 

estinghouse Electric Corp., Madison, PA (USA). Advanced 

Reactors Div. 

High temperature structural design technology: validation. 
Quarterly progress report for period ending February 28, 1978, 
4:36419 (WARD-HT—3045-34) 

Inelastic analysis and creep damage evaluation of a 
circumferentially notched cylindrical bar tensile specimen, 
4:37073 (WARD-HT—3045-37) 

Electric Corp., Pittsburgh, PA (USA). Advanced 

Energy Systems Div. 

Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, October 1—December 31, 
1977, 4:36779 (FE—2248-18) 

Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, April—June 30, 1978, 
4:36781 (FE—2248-20) 

Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, January—March 31, 1978, 
4:36780 (FE—2248-19) 

Westinghouse Electric Corp., Pittsburgh, PA (USA). Fusion Power 

Systems Dept. 

Design of a negative ion neutral beam system for TNS, 4:37935 
(WFPS-TME—79-002) 

Design of an advanced bundle divertor for the Demonstration 
Tokamak Hybrid Reactor, 4:38007 (WFPS-TME—79-006) 

Fusion blanket integral neutronics experiments, 4:38008 (WFPS- 
TME—79-009) 

Potential commercial reactor based on a small tokamak hybrid 
design, 4:37895 (WFPS-TME—79-007) 

Electric Corp., Pittsburgh, PA (USA). Research and 

Development Center 

Cadmium sulfide/copper heterojunction cell research. Technical 
progress report No. 1, September 30—December 31, 1977, 
4:36043 (SAN—1577-1) 

Cadmium sulfide/copper sulfide heterojunction cell research. 
Technical progress report No. 3, April 1—June 30, 1978, 
4:36044 (SAN—1577-5) 

Westinghouse Nuclear Espanola, Madrid 

Seismic and environmental qualification of class IE equipment 
manufactured in Spain, 4:36509 (INIS-mf—4256) 

West Virginia Univ., Morgantown (USA). Coal Research Bureau 

Coal minerals bibliography. Final report, June 1977—July 1978, 
4:35597 (FE—2692-5) 

Wisconsin Univ., Madison (USA) 

Report to DOE on refueling of phaedrus, 4:37934 (COO—4710-2) 

Report to DOE on the evaluation of initial trapping studies, 
4:37758 (COO—4710-1) 

Wisconsin Univ., Madison (USA). Dept. of Electrical and Computer 

Engineering 

Transport in toroidal stellarators and torsatrons, 4:37802 (COO— 
5069-7) 

Wisconsin Univ., Madison (USA). Dept. of Nuclear Engineering 

Inelastic molecular collisions: applications of theoretical methods 
to problems in relaxation phenomena, laser operation, and 
combustion kinetics. Progress report, February 1—November 1, 

1978, 4:37650 (COO—2555-T1) 





JULY 15, 1979 


Wisconsin Uniy., Madison (USA). Dept. of Physics 

Technical progress report, October 1, 1977—September 30, 1978, 
4:37642 (COO—0007-27) 

Wisconsin Univ., Stoughton (USA). Synchrotron Radiation Center 

Photons as a probe of hydrogen in metals: photoelectron and 
optical studies, 4:37120 (IS-M—186) 

Wright State Univ., Dayton, OH (USA) 

Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Progress 
report, January 1, 1978—December 31, 1978, 4:37154 (COO— 
2944-3) 

Wyle Labs., Huntsville, AL (USA) 

Long-term weathering effects on the thermal performance of the 
Libbey-Owens-Ford (liquid) solar collector, 4:36136 (DOE/ 
NASA/CR—161093) 

Wyle Labs., Huntsville, AL (USA). Solar Energy Systems Div. 

Long term weathering effects on the thermal performance of the 
Sunworks liquid solar collector, 4:36135 (DOE/NASA/CR— 
150899 

Wyoming Unt, Laramie (USA) 

Effects of solvent characteristics on Wyodak coal liquefaction. 
Quarterly technical progress report, August 1978—October 
1978, 4:35577 (FE—2367-11) 

Effects of solvent characteristics on Wyodak coal liquefaction. 
Quarterly technical progress report, October 1978—December 
1978, 4:35578 (FE—2367-12) 

Valve development for coal gasification plants. Phase II (Draft). 
Quarterly technical program report, October—December 1978, 
4:35527 (FE—2356-80) 

Zentralstelle fuer Atomkernenergie-Dokumentation (ZAED), 

Eggenstein-Leopoldshafen (Germany, F.R.) 

Possibilities and limitations of thermal spraying, 4:37420 (AED- 
Conf—78-049-001) 











Authors “surnames are indexed in the form 
appearing in the abstracted publication; 
given names are reduced to initials. Each 
author entry gives the publication title and 
the citation number. Report numbers, if 
applicable, are given in parentheses at the 
end of the entry. For publications with 
multiple authors, an author entry is pro- 
vided for each. Entries for the second and 
succeeding authors give references to the 
first author. 

Because of problems involved in 
the mechanical preparation of this index, 
all accent marks are omitted. Changes in 
spelling introduced as a result of accent 
omission follow standard conventions. 


A 


A-Moneim, M.T., Icepel analysis of and 
comparison with simple elastic— 
plastic piping experiments, 4:36501 
(ANL—78-105) 

Abarbanel, H.D.I., Dynamics of non-linear 
stochastic systems, 4:37697 
(FERMILAB-Conf—78/74-THY) 

Abdel-Khalik, S.I., Novel blanket design 
for ICTR’s, 4:37901 (CONF-780508— 
P1, pp 279-288) 

See Moses, G.A., 4:37975 

Abdelmessih, A.H., See Yin, S.T., 4:37310 

Abdullaev, K.M., Results of investigation 
of the effect of boiler water salt 
content on NaCl and SiQOs solubility in 
saturated steam, 4:36259 

Abe, K., Large P/sub perpendicular/? spin 
dependence of p—p elastic scattering, 
4:37673 

See Whitmore, J., 4:37679 

Abel, E., Power consumption for 
alternative maglev systems, 4:37023 

Abernethy, S.C., See Strand, J.A., 4:37501 

Abesamis, C., See Cohn, S.H., 4:37526 

Abhat, A., Storage arrangement for 
thermal energy, 4:36550 

Ablamskii, V.A., Parameters of maximum 
loadings of sliding thrust bearings, 
4:36327 


Abou Ellail, M.M.M., Description and 
validation of a three-dimensional 
procedure for combustion chamber 
flows, 4:37342 

Abraham, B.M., See Appleman, E.H., 
4:35968 

Abramova, V.A., See Benenson, E.I., 
4:36286 

Abril, P., Utilization of waste for energy 
production, 4:36945 

Abrosimov, A.F., See Tatarnikov, V.P., 
4:36444 


AUTHOR INDEX 


Abshire, G., Triggering at Isabelle; the first 
200 nanoseconds, 4:37385 (BNL— 
25764) 

Acker, L.C., Solar pool heater, 4:36127 

Ackerman, F.J., Oil shale project run 
summary: small retort run S-13, 
4:35823 (UCID—18068) 

Ackerman, R.J., See Anderson, H.U., 
4:37118 

Adachi, R.S., See Loo, B.W., 4:37439 

Adams, R.A., See Young, T.J., 4:37139 

Adey, W.R., Experiment and theory in 
long range interactions of 
electromagnetic fields at brain cell 
surfaces, 4:37596 (LBL—7452, pp 53- 
78 


Adolphson, D.R., See Bradshaw, R.W., 
4:35541 

Adrian, G., Lead dust to produce electrode 
masses for lead accumulators, 4:36582 

Adye, P., See Haight, R.C., 4:37242, 
4:37424, 4:38005 

Aframian, A., Neutron fluence 
measurements with solid-state nuclear 
track detectors: results of a 
comparative study with gold and 
indium foils, 4:37403 

Agaev, A.S., See Khasaev, R.M., 4:35808 

Agarwal, S.C., See Rehn, L.E., 4:37100 

Aglietti, M., Automation of the cleaning of 
the conveying belts at the Santa 
Barbara opencast mine, 4:35666 

Agoritsas, V., Tests of SEC stability in 
high flux proton beams, 4:37368 
(BNL—-25785) 

Agrawal, A.K., Users’ manual for the SSC- 
L code, 4:36516 (NUREG/CR— 
0452(Vol.1)) 

Aguilar, R.D., See Erdal, B.R., 4:35909 

Ahlfeld, C.E., Reactivity effects of 
moderator voids, 4:36507 (DP—1426) 

Aichinger, H.M., Nippon Steel 
Corporation lowers energy 
consumption by 8.6% since 1974, 
4:36913 

Akchurin, G.G., Study of the modulation 
characteristics of an He—Ne laser 
operating at various wavelengths, 
4:37297 

Akers, D.J., Coal minerals bibliography. 
Final report, June 1977—July 1978, 
4:35597 (FE—2692-5) 

Akhiezer, A.I., Theory of oscillations of a 
plasmon gas in a weakly turbulent 
plasma, 4:37843 

Akins, J., Engine controller, 4:36985 
(SAND—79-8008) 

Al-Marhoun, M.A., Optimal numerical 
procedure to solve two-dimensional 
three-phase petroleum reservoir 
simulator, 4:35734 

Alanakyan, Yu.R., Self-localized 
electromagnetic fields in a dense gas, 
4:37853 


23A 


Alban, P., Domestic water heating by heat 
pump, 4:36860 

Albertson, C.E., Solar powered absorption 
refrigeration system, 4:36115 

Albrecht, W., See Meier, H., 4:36822 

Aldred, A., See Anderson, H.U., 4:37118 

Aldredge, J.P., See Robinson, C.P., 4:37189 

Aleksandrov, V.P., See Idel’chuk, I.E., 
4:37361 

Aleksandrova, N.D., See Davydov, N.L., 
4:36306 


Alekseev, V.N., See Kostarev, V.V., 
4:36325 

Aleksin, V.F., Magnetic surfaces of 
toroidal stellarator with longitudinal 
current in plasma, 4:37923 

See Akhiezer, A.I., 4:37843 

Alemo, J., Calculation model with 
reference to the energy economy in 
greenhouses, 4:36889 

Alexander, D.W., See Ferrell, J.K., 4:35515 

Alexander, G., See Longwell, J.P., 4:35585 

Alexas, A., Filtration of sodium-fire 
aerosols, 4:37136 

Ali, R., See Pixton, T.A.H., 4:37033 

Aliev, F.M., See Khasaev, R.M., 4:35808 

R.T., See Johnson, B.M., 

4:36242 

Allen, B.J., See Shaw, M.L., 4:36667 

Allen, H.L., Operations and maintenance 
plans for the TFTR, 4:37998 (CONF- 
780508—P2, pp 1016-1025) 

Allen, M.D., Toxicity of sodium aerosols, 
4:37581 (PNL—2850(Pt.1), pp 3.51- 


3.54) 

Allen, W.O., See Maniscalco, J.A., 4:37972 

Allis, R.G., Effect of Pleistocene climatic 
variations on the geothermal regime 
in Ontario; a reassessment, 4:36203 

Allison, P.W., See Smith, H.V., 4:37379 

Aloia, J.F., See Cohn, S.H., 4:37526 

Alpen, E.L., Magnetic field exposure 
guidelines, 4:37593 (LBL—7452, pp 
19-26) 

Altenbach, T.J., Three-dimensional 
thermal analysis of a high-level waste 
repository, 4:35929 (UCID—17984) 

Alter, H., Energy recovery from solid 
waste: looking through a dark furnace 
slowly, 4:35986 

Alvares, N.J., See Williams, G.E., 4:35888 

Alverson, G.O., Particles produced in 
association with PSI(3098), 4:37678 
(COO— 1195-440) 

Alward, R., Wind: bibliography, 4:36221 

Amato, C.J., See Symons, P.C., 4:36558 

Amberg, H.F., Decentralized combined 
heat and power generation in a water 
treatment plant, 4:36963 

Ambrosch, F., See Schwaebel, R., 4:37016 

Amend, J., See Woodriff, R., 4:37224 

Ames, E.S., See Cook, C.W., 4:37416, 
4:37624 





Ametov, fe ly se age 
of highly viscous 
4:35766 
Amherd, N.A., See Gough, W.C., 4:37874 
Amirov, A.D., See Vakhitov, G.G., 4:35764 
"MSS., See Schiesser, W.E., 


4:35526 

Ammosov, I.I., Coalification scale, 4:35603 

Amorim, ES., Investigations of LWR 
design modifications for improved 
fuel utilization in once-through cycle, 
4:36380 

Amos, D.E., Computation with splines and 
B-splines, 4: 38031 (SAND—78-1968) 

Amosov, B.V., See Gutman, E.M., 4:35794 

Anantatmula, R.P., Surface and 
microstructural characterization of 
commercial breeder reactor candidate 
alloys ex to 700°C sodium, 

4:36412 L-TME—78-26) 

See Brehm, W.F., 4:37102 
ae or Y.A., See Tatarnikov, V.P., 


aathigan,% J.A., New developments in the 
Pombo 7 of plutonium, 4:37267 
.M., Low-flow film boiling 
—— transfer on vertical surfaces. I. 
Theoretical model, 4:36537 
Anderson, B.R., Field studies on the effect 
of increased thermal insulation in 
some electrically heated houses, 
4:36872 
Anderson, D.R., Biocide by-products in 
aquatic environments. Annual report, 
Ontober 1, 1977—September 30, 1978, 
4:37570 (NUREG/C —0504) 
Synthesis, pathways, effects, and fate of 
chlorination by-products in 
freshwater, estuarine alan = 
environments. Annual 
tember 10, 1976—-Sequember 30, 
1977, 4:37486 (PNL—2909) 
Anderson, E.A., See Webb, D.D., 4:35743 
Anderson, E.C., Tumorigenic hazard of 
eer a activity in Syrian 


4:37552 
Anderson, H.U., Electrical conductivity, 
volatilization and preparation of 
LaCrOs based oxides, 4:37118 
(ANL—77-21, pp 142-147) 


Anderson, J., Some thermionic emission 


J mye of synthetic coal 
4:36772 (ANL—77-21, pp 208213) 
Lapeyre, G., 4: 36793 

Anderson, J.D., Status report to DOE 
Nuclear Data Committee, 4:37701 
(UCID— 18090) 

See Lefevre, H.W., 4:37719 
J.L., Tritium Systems Test 
Assembly at the Los Alamos 
Scientific Laboratory, 4:37939 
(CONF-780508—P2, pp 674-679) 
M.P., Other oxide electrolytes, 
4:36812 (BNL—50756, tae 26-27) 
R.L., Accuracy o' 
diameter sheathed - An for 
the core flow test loop, 4:36475 
(ORNL—5401) 

Andreev, M.M., Investigation of heat 
transfer from condensing steam during 
transverse flow of a steam and air 
mixture past a horizontal tube bundle 
with screw-type knurl, 4:36261 

Andreev, N.E., Hydrodynamic Cherenkov 
instability of inhomogeneous plasma 
beams, 4:37831 

Andrew, F.D., See Renne, R.A., 4:37582 

, A.M., See Tokar, 1. Ya., 
4:37009 

Andryushchenko, A.I., Optimization of the 
thermal diagram of an industrial 
electric power producing and 
technological heat-and-power plant, 
taking account of expenditure to 
control air pollution, 4:36353 

Aneja, I.K., Nuclear low pressure turbine 
cylinder model tests, 4:36480 


24A 


Anisimova, E.N., See Migai, V.K., 4:37254 

Annaratone, D., Influence of partly burnt 
gaseous products on determination of 
the air ratio and efficiency, 4:37338 

Annis, M., Bi-directional power-line- 
carrier load cae, 4: ~ gh 

Anopin, A.G., Lubricating 
lime-bitumen solution invert 
emulsions, 4:37285 

Antipov, S.V., Langmuir solitons, 4:37850 

Anton, P., Forecast of energy demand for 
processing crude oil in West German 
refineries up to the year 2000. 
Measures for energy conservation and 
causes of an anticipated rise in 
consumption, 4:36703 

Antos, G.J., See Flagg, J.F., 4:35777 

Antypas, G.A., See Moon, R.L., 4:36042 

Anwar, I., Seal studies for advanced 
flywheel systems, 4:36546 (SAND— 
79-7011) 

Aono, S., See Fujishiro, T., 4:36989 

Apatovskii, L.E., Improvement of the 
efficacy of a of the P-67 
boiler in an MW power plant unit, 
4:36302 

T.V.S.R., Structural model study 
of MAPP-1 containment, 4:36403 

Appert, K., Instability of coupled 
Langmuir and ion-acoustic solitons, 
4:37847 

Appleman, E.H., Experimental verification 
of the mercury—iodine 
thermochemical cycle for the 
production of hydrogen from water, 
ANL-4, 4:35968 

Appleton, B.R., Role of plasma material 
interaction in the Magnetic Fusion 
Program, 4:37992 ( 
P1, pp 565-574) 

E.K., See Madoyan, A.A., 
4:36309 

Arave, A.E., Ultrasonic density detector 
air-water flow test, 4:36493 (LTR— 
141-91) 

Arkad’ev, B.A., See Shnee, Ya.1., 4:36281 

Armington, K., See Burns, B., 4:36032 

Armstreag, C.M., Emission of energetic 
electrons from a Nd-laser-produced 
plasma, 4:37819 (NRL-MR—3829) 

., See Madsen, P.E., 4:37258 

Armstrong, D.D., Tests of the intense 
neutron source (INS) prototype, 
4:37372 (LA-UR—79-712) 

Arnold, J.B., X-ray microscope fabrication 
development. Progress report for 
period ending April 15, 1978, 4:37779 
(Y/DA—7850) 

Arnold, J.J., See Williamson, M.M., 
4:35684 


INF-780508— 


Arnowitt, R., Local su ~~ pcmaeatd and 
interactions, 4:37 

Arntsing, R., See De Geer, L.E., 4:37460 

Arntzen, ID., See Shimotake, H., 4:36560 

Arrieta, L.A., Analytical model for bottom 
reflooding heat transfer in light water 
reactors, 4:36534 

Arslanov, N.K., Extremal cycles of internal 
combustion engines, 4:37000 

Arzhanov, F.G., Testing a hydraulic piston 
pumping device for drilling oil in the 
West Surgut field, 4:35767 

Asano, M., Variable closed-loop control 
apparatus for internal combustion 
engines, 4:36990 

See Fujishiro, T., 4:36989 

Asaro, R.J., See Cialone, H., 4:37075 

Ashford, V., Cerenkov counters at 
ISABELLE, 4:37383 (BNL—25751) 

Ashley, G.C., See Boyd, L.L., 4:36927 

Ashraf yan, M. O., Rational design of well 
bottoms with unstable reservoirs, 
4:35760 

Askew, G.L., See Hewitt, H.C. Jr., 4:36164 

Askins, B.S., Autoradiographic image 
intensification: applications in medical 
radiography, 4:37528 


ERA Vol. 4, No. 13 


Astroem, P., Energy optimizing in cold 
e, 4:36891 

Atherton, D.L., Toronto to Montreal: 90 
minutes by maglev, 4:37020 

Attiga, A.A., Impact of energy transition 
on the oil-exporting countries, 4:36676 

Atwood, J.M., Sodium technology 
progress report, July—September 
1978, 4:36413 (HEDL-TME—78-92) 

Auerbach, S.1L., See Trabalka, J.R., 4:35932 

Auger, R.N., Hybrid solar collector, 
4:36153 

Auiler, J.E., See Borcherts, R.H., 4:37035 

Auld, H.E., Study of foundation/anchor 
requirements for prototype vertical- 
axis wind turbines, 4:36232 (SAND— 
78-7046) 

Auluck, S., See Stark, R.W., 4:37748 

— P., Analysis of the operation of 

heric coolants, 4:36262 
netin, AL. Electrodeposited amorphous 
~~ for solar applications. First 
uarterly progress report, 15 
tember 1978—15 December 1978, 
4:36045 (SAN—2215-T1) 

Austin, L.G., Study of the mineral matter 
distribution in pulverized fuel coals 
with ono to slag deposit — 
in boiler furnaces. Interim repo: 
July—September 1977, 4: 35504 (FE— 
2316-6) 

Study of the mineral matter distribution 
in pulverized fuel coals with respect 
to slag deposit formation in boiler 
furnaces, 4:35595 (FE—2316-7) 

Study of the mineral matter distribution 
in pulverized fuel coals with respect 
to slag deposit formation in boiler 
furnaces. Phase 1. Interim report, 
January—March 1978, 4:35596 (FE— 
2316-8) 

Avdeev, oo See Labuntsov, D.A.., 

4:37 

Avdeeva, A.A., See Tishina, T.A., 4:36356 

Avetisyan, N.G., See Rabinovich, N.R., 
4:35759 

Avkhimovich, Z.S., Effect of chemical 
reaction kinetics on weight and 
dimension of condensers for N2O.- 
cooled NPP, 4:36458 (INIS-mf—4316, 
pp 47-53) 

Avram, C., World trends in the reduction 
of coke consumption in iron making, 
4:36910 

Ayer, F.A., Environmental aspects of fuel 
conversion technology. III, 4:35621 
(EPA—600/7-78-063) 

Ayres, D.S., Elastic and inelastic 
polarization effects observed with the 
a effective mass spectrometer, 


Aziz, A.K., Uniqueness of Frankl— 
Morawetz problem in ]R2, 4:38027 
(ORO—3443-76) 

Azumi, M., See Odajima, K., 4:37794 


Babenko, V.L., See Fazlutdinov, A.R.., 
4:35755 
Baca, H.K., See Leedecke, C.J., 4:37045 
Bachmann, P., See Hoeller, H.K., 4:36021 
Bachrach, A., Satellite power system (SPS) 
ublic acceptance, 4:36068 (HCP/ 
4024—04) 
Bacon, D.P., So Goldstein, S.A., 4:37951 
Bacon, R., See Elbert, R.J., 4:36767 
Badaeva, T.A., Constitution diagram of the 
system uranium—chromium, 4:37060 
(UCRL-Trans—11445) 
Bade, I., Coke-oven gas and natural gas. 
Development efforts by the supply 
industry from 1948 to 1978, 4:35800 





JULY 15,1979 


Baeslack, W.A. III, Effect of nitrogen on 
the microstructure and stress 
corrosion cracking of stainless steel 
weld metals, 4:37093 

v, A.A., See Berlizov, A.B., 
4:37796 

Bagga, P.S., See Luckie, P.T., 4:35677 

Baggini, L., Torques on the shafts of 
turbine-generator sets following 
network perturbations, 4:36321 

Bailey, V., Electron beam solenoid reactor 
concept, 4:37754 (CONF-771035—P1, 
pp 301-318) 

Bailie, R.C., Remarks on “combustion 
theory”, 4:36003 

Bailly, H.C., Source separation: a cost 
effective low technology resource 
recovery option, 4:36973 

Bain, C.N., Potential of laser for SPS 
power transmission, 4:36071 (HCP/ 
R4024—07) 

Satellite power system (SPS) military 
implications, 4:36075 (HCP/R4024— 
11) 

Baird, M.H.I., See Hafez, M.M., 4:36920 

Baird, W.C., See Bearden, R. Jr., 4:35779 

Baixeras, J., See Dupart, J.M., 4:37749 

Baker, D.N., Prediction of high-energy (> 
0.3 MeV) substorm-related 
magnetospheric particles, 4:37636 
(LA-UR—78-3050) 

See Higbie, P.R., 4:37635 

Baker, L., Electron beam driven 
implosions, 4:37958 (CONF-771035— 
Pl, pp 169-182) 

See Chang, J., 4:37960 
See Miller, P.A., 4:37971 

Baker, R.D., Generai-purpose heat source 
project, space nuclear safety program, 
and radioisotopic terrestrial safety 
program. Progress report, January 
1979, 4:35959 (LA—7764-PR) 

General-purpose heat source project, 
space nuclear safety program, and 
radioisotopic terrestrial safety 
program. Progress report, February 
1979, 4:35960 (LA—7805-PR) 

Balakin, V.E., Feasibility of creating a 
superhigh energy colliding electron— 
positron beam facility, 4:37364 
(SLAC-Trans—186) 

Balalaev, V.A., Evaluation of aerodynamic 
damping of turbine blade vibrations 
taking account of cascade pitch, 
stagger angle, and blade curvature, 
4:36296 

Balch, W.E., Acetobacterium, a new genus 
of hydrogen-oxidizing, carbon 
dioxide-reducing, anaerobic bacteria, 
4:37531 

Balcomb, J.D., See Hedstrom, J.C., 4:36107 

Baldina, O.M., See Kvetnyi, M.A., 4:36291 

Baldini, M.G., Physiopathology of blood 
platelets: a model system for studies of 
cell-to-cell interaction. 
Comprehensive three year progress 
report, August 1, 1975—October 31, 
1978, 4:37512 (TID—29378) 

Physiopathology of blood platelets: a 
model system for studies of cell-to-cell 
interaction. Progress report, 
November 1, 1977—October 31, 1978, 
4:37513 (TID—29386) 

Balestri, R.J., Preliminary safety 
assessment of the WIPP facility, 
4:35926 (SAND—79-0340C) 

Ball, F.L., Optical and electron 
microscopy studies of the retention of 
asbestos fibers in rat lung, 4:37580 
(ORNL/TM—6827) 

Ballagh, H.C., See Rudnicks, H., 4:37667 

Ballam, J., Amplitude analysis of Y*(1385) 
production in the line-reversed 
reactions: 7* p — K* Y*(1385) and 
K~ p— a Y*(1385) at 7 and 11.5 
GeV/c, 4:37672 (SLAC-PUB—2175) 


25A 


Ballard, C.P., Design and development of 
a glass ceramic seal for high pressure 
pyrotechnic actuators, 4:37107 
(SAND—78-2004) 

Ballod, B.A., See Tverskoi, Yu.S., 4:37341 

Ballou, J.E., Preliminary investigation of 
uranium removal therapy, 4:37563 
(PNL—2850(Pt.1), pp 3.67-3.68) 

Baltay, C., Mass resolution for lepton pairs 
at Isabelle, 4:37662 (BNL—25886) 

Bame, S.J., Solar wind heavy ions from 
energetic coronal events, 4:37634 
(LA-UR—3044) 

Bammert, K., Process and equipment for 
the speed regulation of a closed gas 
turbine plant containing a working 
medium, 4:36336 

Bander, T.J., See Schwendiman, L.C., 
4:35879 

Banerjee, S., See Heidrick, T.R., 4:37312 

Bangerter, R.O., Beam-target interaction in 
heavy ion fusion, 4:37985 (UCRL— 
82274) 

Charged particle fusion targets, 4:37959 
(CONF-771035—P1, pp 183-193) 

Bankoff, S.G., See Ganguli, A., 4:36505 

See Yim, A., 4:37301 

Banks, W.F., Economic model of pipeline 
transportation systems, 4:36904 
(SAN—1171-1/2) 

Efficiency improvements in pipeline 
transportation systems, 4:36907 
(SAN—1171-1/7) 

Energy consumption in the pipeline 
industry, 4:36905 (SAN—1171-1/3) 

Energy study of pipeline transportation 
systems. Executive summary. Final 
report, 4:36903 (SAN—1171-1/1) 

Banse, K., Gymnonereidinae new 
subfamily: the Nereididae 
(Polychaeta) with bifid parapodial 
neurocirri, 4:37534 

Barabanov, E.L., See Madoyan, A.A., 
4:36309 

Baranchikov, V.I., Magnetic self-insulation 
of vacuum transmission lines, 4:37947 
(CONF-771035—P1, pp 3-21) 

Baranov, V.A., Effect of the thermal sensor 
characteristics on the efficiency of 
operation of the automatic 
temperature control system of the d- 
144 engine, 4:36998 

Baranova, V.N., See Kononenko, V.E., 
4:36591 

Bardakov, V.M., Evolution of the Alfven 
noneigen weakly localized 
perturbations in the two-component 
tokamak, 4:37854 

Bardham, P., See McNally, R.N., 4:36768 

Barna, G.J., "See Lister, E., 4: 36641 

See Seikel, G.R., 4: 36749 

Barnes, D.C., Approximate model for 
toroidal force balance in the high-beta 
stellarator, 4:37921 (LA—7581) 

Barnes, D.E., See Caffey, T.W.H., 4:35944 

Barnes, H.T., Bendix Kansas City Division 
technological spinoff through 1978, 
4:38011 (BDX—613-2141) 

Barnes, R.G., Utilization of NMR in 
determination of hydrogen structure 
in solids, 4:37722 (IS-M—183 

Barney, D.L., See Nelson, P.A., 4:36555 

Barrera, G., Polyatom SCF-IVO package, 
properties, and EOM package 
programms adaptation for the PDP-10 
computer, 4:37639 

Barrientos, J.A. Jr., Mexico's energy 
policy: 1976—1982, 4:36691 

Bartholme, L.G., See Shimotake, H 
4:36560 

Bartlett, D., Elementary particles and high 
energy phenomena. Progress report, 
January 1978—December 1978, 
4:37661 (COO—2114-28) 

Bartlett, M.L., See Mills, K.W., 4:37520 


2) 


Barton, J., In-house supervisory program 
for operations supervisors, 4:38014 
(LA-UR—79-379) 

Bartz, J.A., Status report on the ammonia, 
phase-change dry cooling system 
research project, 4:36243 (DOE/ 
ET—0076, pp 17p, App. A Paper 7) 

Barvenik, F.W., See Hendrey, G.R.., 
4:37433 

Basham, S.J., See Kok, K.D., 4:37999 

Bashkin, S., Survey of problems in beam- 
foil spectroscopy of iron and cop 
at energies from 16 to 110 MeV, 
4:37643 

Bass, R.C., Sonic velocity as a function of 
depth in alluvium, 4:37621 (SAND— 
78-0547) 

Basu, T.K., See Iyengar, P.K., 4:36497 

Batchelor, D.B., Budden tunnelling in 
parallel stratified plasmas, 4:37842 
(ORNL/TM—6796) 

Bateman, K.W., Commercial evaluation of 
coking coal from bore core data, 
4:35601 

Bates, F.J., See Kok, K.D., 4:37973 

Bates, J.L., Electrical conductivity of 
molten coal slag/potassium seed 
relating to open-cycle, 4:37174 
(ANL—77-21, pp 196-201) 

Batra, S.K., Evaluation of mixing 
equipment for NEPSCo coal-oil 
mixture demonstration project, 
4:35708 (M—78-79, pp 207-221) 

See Rowell, R.L., 4:35713 

Battle, G.C., See Connolly, T.F., 4:37040 

Bauer, A.A., See Bensky, M.S., 4:35885 

Bauer-Schlichtegroll, W., Waste-burning 
plant with steam generation, 4:36267 

Baughman, M.L., Financing the future 
growth of the electric power industry, 
4:36718 (UT/CES-PS—4) 

Baulina, A.I., Investigation of the solid 
phase formed when water is limed and 
coagulated with iron salts, 4:36254 

Baumann, H., New demands of the energy 
conservation act in the planning, 
construction, and maintenance of 
buildings. Energy conservation act, 
the insulation ordinance, heating 
systems ordinance, 4:36654 

Baumbach, G., Reducing the discharge of 
pollutants from heavy-oil-fired 
furnaces by liberally dimensioned 
pilot flames, 4:37448 

Baumgartner, K., Assessment of the 
condition of anti-friction bearings in a 
power station by means of the SPM 
method, 4:36323 

Bavinger, — See Blackburn, J.B. Jr., 
4:360 

Bayhurst, B. P., See Erdal, B.R., 4:35909 

Bazhin, M.A., ‘Nonequilibrium N2O, flow 
with the NO addition in turbine 
stages, 4:36455 (INIS-mf—4316, pp 
86-90) 

Beachey, J.E., See Milne, T.A., 4:36762 

Beall, J.F., See Marion, C.P., 4:35543 

Bean, R.M., See Anderson, D.R., 4:37486, 
4:37570 

Bearden, R. Jr., Desulfurization and 
hydrogenation of hydrocarbons, 
4:35779 


Hydroconversion of heavy 
hydrocarbons, 4:35771 

Beardsworth, E., Future of fusion 
implementation, 4:37884 (CONF- 
780508—P1, pp 510-516) 

Beare, J.W., Nuclear safety considerations 
with emphasis on instrumentation and 
control systems, 4:36483 (INIS-mf— 
4261) 

Beaton, M., See Shen, L., 4:36790 

Beauchamp, J.J., See Bowman, K.O., 
4:38019 

Beauchamp, J.L., See Stevens, A.E., 
4:35974 





BEAUCHAMP 


R.L., Method to produce 
cadmium or nickel electrodes for 
electric accumulators by introducing 
cadmium hydroxide or nickel 
hydroxide into a porous electrically 
conducting structure, 4:36589 

Becht, C. IV, See Jaquay, K.R., 4:36410 

Beck, F., Lead solution accumulator with 
doped base electrodes, 4:36574 

Becke, L., See Hoeller, H.K., 4:36021 

Becker, J.A., Thick-target neutron and - 
ray yields induced by medium-energy 
proton and deuteron bombardments, 
4:37721 (UCID— 18086) 

Beckers, W., See Horn, L., 4:36596 

Beckervordersandforth, C.P., See Wenzel, 
W., 4:35545 

Beekley, D.C., Analysis and experimental 
tests of a high-performance evacuated 
tubular collector, 4:36133 (DOE/ 
NASA/CR—150874) 

Beene, J.R., Gamma-ray continuum 
spectra from heavy ion reactions, 
4:37711 (CONF-790323—2) 

Beeson, J.L., See Duncan, D.A., 4:35576 

Beezhold, W., See Kumnick, A., 4:37115 

Beghi, G., Generation, storage and 
transmission of hydrogen, 4:35964 

Behling, S.R., Self-initialization module for 
the RELAP4/MOD7 - 
4:36503 (CONF-790402—9) 

Behrends, L.L., See Madewell, C.E., 
4:36925 

Behrisch, R., Plasma surface interactions in 
controlled fusion devices. Report on 
the 3. international conference, 
UKAEA Culham Laboratory 
Abingdon, Oxfordshire, UK. 3-7 April 
1978, 4:38009 

Bein, J., See Sadler, J.W., 4:36779, 4:36780, 
4:36781 

Beitscher, S., See Rack, H.J., 4:37079 

Bela, A., See O'Hara, J.B., 4:35517 

Belda, W., Dryout delay during 
blowdown, 4:36538 

Belding, J.A., Energy conservation and 
life-cycle-costing methods, 4:36607 

Belian, R.D., See Baker, D.N., 4:37636 

See Higbie, P.R., 4:37635 

Belk, J.P., See Meyer, J.P., 4:35507 

Bell, C.A., Investigation of a demand- 
actuated defrost system for residential 
refrigerators, 4:36876 

Bell, C.J., See Murphree, D.L., 4:36754 

Bell, R.S., Logistics report on a resistivity 
survey, conducted on behalf of Sandia 
Laboratories, July 14—September 4, 
1978, 4:37468 (SAND—79-7031) 

Bellezza, D., Valve development for coal 
gasification plants. Phase II (Draft). 
Quarterly technical program report, 
October—December 1978, 4:35527 
(FE—2356-80) 

Belshaw, D.J., Results of a program of 
instrumentation involving a precast 
segmented concrete-lined tunnel in 
clay, 4:37345 

Beltz, P., Industrial waste utilization: a 
state-of-the-art review, 4:36948 

Beltz, P.R., See Bruestle, G.O., 4:35997 

Benecke, K.J., Investment costs compared 
to the size of the bucket wheel 
excavator, 4:35659 

, G.A., Derivation of the coupled 
equations of motion for a beam 
subjected to three translational 
accelerations and three rotational 
accelerations, 4:37241 (SAND—79- 
8202 


Benedick, W.B., See Buxton, L.D., 4:36524 

Benedict, H.M., Review of current 
research on hydrocarbon production 
7 * ee 4:36055 (SERI/TR—33- 


| R.F., SOAR (Solar Assisted 
Reactor) power system, 4:36086 
(BNL—25633) 


Benenson, E.L., rege of energy 
characteristics oe 
conditions of turbo-sets, 4:36286 

Benford, J., See Bailey, V., 4:37754 

Beningson, H.E., See Govan, F.A., 4:36000 

Bennett, E.L., See Flood, J.F., 4:37503 

Bensky, M.S., Spent fuel storage and 
isolation, 4:35885 (RHO-SA—102) 

Benson, L.V., 
oxidation potentials, pressure and 

ients in the Pasco 
ington state, 4:37605 
(RHO-BWI-C—34) 
Bentley, R.F., See Lunsford, J. s. ty 37391 
, S.E., See Sutherland, H 
4:35656 

Berberich, H., Sea water desalination 
plant, operating on solar energy and 
using solar convectors, 4:362 

Bereny, J.A., See Howell, Y., 4:36117 

N.E., See Timofeeva, E.N., 
4:37056 
ee J., Alternative to petroleum gasoline 
from coal, 4:35544 
Bere 8 S.V., See Friedman, P., 4:36616 


Berge, H., ” Water vapor immissions in the 
region of a conventional thermal 
— station, 4:36349 (ANL-Trans— 

55) 


me. D., See Bernard, L.C., 4:37825 
Bergles, AE., Energy conservation via 
heat transfer enhancement. Quarterly 
progress report, July 1—September 
50, 578, 4.37236 (CL (COO 445-3) 
See Jensen, M.K., 4:37308 
Bergman, J., Testing during long periods 
of plastic tubes designed for the 
transport of hot water, 4:36952 
(STUDSVIK/ET__78-81) 

P.D., Economic considerations 
for industrial firing of coal-oil 
= 4:35719 (M—78-79, pp 351- 
363) 


Bergmann, E., Transport considerations in 

oxygen electrodes of the triphase 
boundary type for zirconia cells, 
4:36820 (BNL—50756, pp 148-152) 
R.E., Geologic and 

geochemical studies of the New 
Albany group (Devonian black shale) 
in Illinois to evaluate its 
characteristics as a source of 
hydrocarbons. Third quarterly 
progress report, April 1—June 30, 
1978, 4:35815 (ORO—5203-9) 

, T.R., Combination glass door 
and heat-exchanging grate for 
fireplaces, 4:368 

Berk, H.L., Plasma energy confinement in 
conventional mirrors with externally 
heated electrons, 4:37767 

Berlizov, A.B., Results of first experiments 
on Tokamak T-10, 4:37796 

Berman, G.P., Resonance interaction of 
particles trapped by a plasma wave, 
4:37855 


Bernard, L.C., Axisymmetric MHD 
stability of elongated tokamaks, 
4:37825 

ne U., See Friedrich, R., 4:36359, 

6605 


Seammiee D.L., Site soil column 
considerations i in seismic hazard 
analysis, 4:36526 (UCRL—81696) 

m, B., Radioactivity from nuclear 
explosions in ground level air and 
precipitation in Sweden. Nal(T1)- 
measurements from mid-year 1972 to 
the end of 1975, 4:37459 (EML—349, 
pp I.3-1.7) 

Berreth, J.R., Vitrification of ICPP high- 
level zirconia calcine, 4:35898 
(CONF-790420—1) 

Berry, D.L., Metabolic conversion of 12- 
O-tetradecanoylphorbol-13-acetate in 
adult and newborn mouse skin and 
mouse liver microsomes, 4:37574 


ERA Vol. 4, No. 13 


Berthet, M., Current lead-in device for 
superconducting rotary electrical 
machines, 4:37259 

R.J., Catalyst and 
hydrocarbon conversion process, 
4:35772 

Bertolini, E., JET Project: progress in 
construction and management, 
4:37872 (CONF-780508—P1, pp 38- 
49) 


L.A., Driftdown calculations for 
the FH/227D aircraft, 4:37237 
(SAND—78-1807) 

Bertrand, F.E., New giant resonances: an 
experimental review, 4:37709 (TID— 
29394) 

Bertsche, A., Low beta accelerating system 
for heavy ions, 4:37366 (BNL—25772) 

Besler, H., Apparaturs for manufacturing 
methane gas from organic wastes, 
4:35978 

Besters, H., Problems of the electric 
power industry, 4:36684 (NP—23656) 

Betta, W., Tensioner--a new generation of 
stringing machines for hv transmission 
lines, 4:36363 

Bettis, E.S., See Uckan, N.A., 4:37875 

Betz, S.G., Fully electronic monitoring of 
stack gases for soot density, 4:36579 

Beus, S.G., See Mortimore, E.P., 4:36418 

Bezik, M.J., See Arnold, J.B., 4:37779 

Bezrodnyi, M.K., Upper limit of maximum 
heat transfer capacity of evaporative 
thermosyphons, 4:36255 

Bhandary, K.K., See Jain, S.C., 4:37193 

Bhat, M.S., See Parker, E.R., 4:37054 

Bhattacharyya, D., See Murali, D., 4:35583 

Bibber, K. van, See Doll, P., 4:37710 

Bickel, W.L., Fuel rod welding (LWBR 
development program), 4:36417 
(WAPD-TM— 1235) 

Bieman, K., See Wilson, B.W., 4:37158 

Bienstock, D., See Bergman, P.D., 4:35719 

See Ekmann, J.M., 4:35703, 4:35712 

Bierl, T.W., See Gajdos, L.J., 4:35497 

Bierman, S.R., Critical separation between 
subcritical clusters of low enriched 
UO, rods in water with fixed neutron 
poisons, 4:36377 

Biermann, A., See Ackerman, F.J., 4:35823 

Bigelow, J.E., Cleanex process: a versatile 
solvent extraction process for 
recovery and purification of 
lanthanides, americium, and curium, 
4:35867 (CONF-790415—22) 

Biggio, M., Feasibility studies on the 
vacuum outer containment of a fusion 
power plant, 4:37995 (CONF- 
780508—P2, pp 940-945) 

Bikchurin, T.N., Degree of borehole 
deviation in the use of turbine 
deflectors, 4:37284 

Billau, R.L., See Volkman, J., 4:36845 

Billau-Adams, R., Alternative waste 
systems: bibliography, 4:36959 

Billquist, P.J., Test of usable sputter target 
size in the Florida-State-University- 
type inverted sputter ion source, 

7641 (CONF-781051—4) 

Bilmour, J.M., See Britton, J.N.H., 4:36629 

Bini, M., See Doll, P., 4:37710 

Birch, A.D., Turbulent concentration field 
of a methane jet, 4:37336 

Birkelund, J.R., See Hilscher, D., 4:37713 

Biryukova, T.M., Problem of the 
effectiveness of semi peak-load 
magnetohydrodynamic powerplants, 
4:36745 

Bischel, W.K., Optimum photolytic 
production of excited states and 
collisional phenomena for laser fusion 
applications. Final report, 4:37289 
(SRI-PYU—4685) 

Bishop, C.J., Solar thermal test facilities 
users association, 4:36123 (SERI/ 
PR—13-154) 





JULY 15,1979 


Bishop, E.C., High temperature structural 
design technology: validation. 
Quarterly progress report for period 
ending February 28, 1978, 4:36419 
(WARD-HT—3045-34) 

Bissell, M.J., See Emerman, J.T., 4:37507 

Biter, W.J., See Szedon, J.R., 4:36043, 
4:36044 


Bjarnason, O., See Jensson, O., 4:37518 

Black, D.L., See Sadler, J.W., 4:36779, 
4:36780, 4:36781 

Black, J.K., See van Dyck, O.B., 4:37373 

Blackburn, J.B. Jr., Satellite power system 
(SPS) mapping of exclusion areas for 
rectenna sites, 4:36074 (HCP/R4024— 
10) 

Blackburn, W.H., Black shale studies in 
Kentucky. Annual report, October 1, 
1977—September 30, 1978, 4:35814 
(ORO—5202-T1) 

Blackmore, D.R., Fuel economy of the 
gasoline engine: fuel, libricant and 
other effects, 4:36660 

Blackwell, B.D., See Cross, R.C., 4:37765 

Blair, J.B., See Fallon, J.J. Jr., 4:36341 

Blake, J.C., First international symposium 
on coal-oil mixture combustion, 
4:35693 (M—78-79) 

Blakely, E.A., See Roots, R., 4:37540 

Blakemore, R.W., Geothermal pump test 
facility. Final report, July 1977—July 
1978, 4:36216 (ALO—3715-1) 

Blanc, P., See Tonon, G., 4:37774 

Blanchard, R.L., Abundance and 
distribution of radionuclides 
discharged from a BWR nuclear 
power station into a marine bay, 
4:36487 

Blander, M., See Saboungi, M., 4:37199 

Blank, Yu.I., Some problems of 
thermodynamics of systems, water- 
correcting additives, 4:36253 

Blauer, J.A., Sixteen micron chemical laser 
study. Quarterly technical progress 
report, January 1, 1978—March 31, 
1978. Report No. 2, 4:35864 (COO— 
4323-T1) 

Blecher, W.A., See Robson, F.L., 4:35513 

Bleser, E., Magnetic field measurements on 
ISABELLE storage ring magnets, 
4:37370 (BNL—25801) 

Blom, J.H., Enthalpy extraction 
experiments at various stagnation 
temperatures in a shock tunnel MHD 
generator, 4:36759 

Bloyd, C.N., See Rubin, E.S., 4:35634 

Blurton, K.F., See Powers, M.J., 4:36566 

Boade, R.R., Assessment of current bed 
preparation concepts for true in situ 
oil shale processing, 4:35820 
(SAND—79-0148) 

True in situ processing of oil shale: an 
evaluation of current bed preparation 
technology, 4:35819 (SAND—78- 
2162) 

Bobbett, R.E., See Koelle, A.R., 4:37412 

Bobrovskii, G.A., See Berlizov, A.B., 
4:37796 

Bocharov, V.I., See Lobov, B.N., 4:37025 

Bocharov, V.N., Measuring spatial 
distributions of residual gas density 
electric potential in a plasma, 4:37783 

Bodner, S.E., See Armstrong, C.M., 
4:37819 

Bodrunov, A.P., See Shnee, Ya.I., 4:36281 

Boehlke, K., See Beck, F., 4:36574 

Boeoek, H., District heating in Finland, 
4:36956 

Boettcher, A., Combined photo voltaic and 
thermal solar collector, 4:36052 

Plastic solar collector with high 
efficiency, 4:36166 

Boettcher, K., Boiler with horizontal boiler 
selections, 4:36915 

Boghosian, B.M., See Carlson, G.A., 
4:37892 


27A 


R.C., See Verhoff, F.H., 

4:37522 

Bohachevsky, I.O., Effects of pellet yield 
on electricity cost in laser fusion 
generating stations, 4:37976 (CONF- 
780508—P1, pp 517-523) 

Bohdansky, J., See Vernickel, H., 4:37816 

Boiko, A.N., See Galkin, M.N., 4:36324 

Boiko, A.V., Design of subsonic turbine 
airfoils of optimal aerodynamic shape, 
4:36313 

Bokserman, A.A., See Vakhitov, G.G., 
4:35764 

Bol, K., See Hinnov, E., 4:37791 

Boley, B.A., See Jaeger, T.A., 4:36382, 
4:36383, 4:36384, 4:36385, 4:36386, 
4:36387, 4:36388, 4:36389, 4:36390, 
4:36391, 4:36460, 4:36461, 4:36462, 
4:36463, 4:36464, 4:36465, 4:36466, 
4:36467, 4:36468, 4:36469, 4:36470, 
4:36471, 4:36472, 4:36473, 4:36474, 
4:36486, 4:36510, 4:36511, 4:36512, 
4:36513, 4:36514 

Boley, C.D., Aspects of the kinetic theory 
of normal quantum fluids, 4:37660 
(CONF-781206—5) 

Bolfing, B.J., See Meyer, E.R., 4:37409 

Bolton, C.J., Cast to cast variations in 
Type 316 steel, 4:37065 (CONF- 
771267—1) 

Bombaugh, K.J., Non-site-specific test 
plan, 4:35623 (EPA—600/7-78-063, pp 
716-94 


Bond, W.D., Removal of americium and 
curium from high-level wastes, 
4:35897 (CONF-790415—27) 

Boner, U., See Grawe, J., 4:36694 

Bones, R.J., See Evans, L.S., 4:36564 

Bonka, H., Water resources and heat 
pumps, 4:36652 

Bonnemay, M., Accumulators including 
halogen electrodes operating with 
fused halide based electrolytes, 
4:36567 

Booker, M.K., Evaluation of creep and 
relaxation data for hastelloy alloy x 
sheet, 4:37068 (ORNL—5479) 

Booth, L.A., Production of 
electrothermochemical hydrogen 
using a fusion source of high- 
temperature process heat, 4:35956 
(CONF-780508—P1, pp 180-192) 

See Bohachevsky, I.0., 4:37976 

Borcherts, R.H., Improvements in 
automotive fuel economy, 4:37035 

Borisov, B.D., Use of a Kalman filter to 
process signals in y-ray flaw 
detection, 4:37319 

Borken, K.F., Lignite mine construction of 
the Prussian Electricity Co. 
(Preussenelektra), 4:35658 

Borodina, T.I., See Burenkov, D.K., 
4:36773 

Borovoi, A.A., 60 years of Soviet 
hydropower, 4:36006 

Borowski, S.K., See Peng, Y.K.M., 4:37938 

Borrass, K., First results with the 
SISYFUS code: the influence of 
plasma impurities on the performance 
of tokamak power plants, 4:37800 
(CONF-780508—P2, pp 1076-1083) 

Scaling of the mean fusion power 
density in wall contaminated tokamak 
reactors with finite burn time, 4:37799 
(CONF-780508—P2, pp 1070-1075) 

Bosio, M., See Coleman, J.R., 4:35602 

Bostock, J.L., Evaluation of the validity of 
superconducting evidence for 
anisotropy and multiple energy gaps, 
4:37744 

See MacVicar, M.L.A., 4:37745 

Bostwick, L.E., Control technology 
development for fuel conversion 
system wastes, 4:35606 (EPA—600/7- 
78-063, pp 424-430) 

Bottenbruch, H., Optimized stacks reduce 
SO immission, 4:37452 


Bouchez, J., See Ballam, J., 4:37672 

Bouchiat, C., Parity violation in atomic 
physics and neutral currents, 4:37686 

Bouldin, D.W., See Meyer, E.R., 4:37409 

Boulogiane, I.A., See Clark, J. Jr., 4:36926 

Bourgenis, N.A. Jr., Some PDP-11 basic-11 
extension routines, 4:38032 (SAND— 
79-0292) 

Bourgeois, N.A. Jr., Data acquisition and 
test system software, 4:35943 
(SAND_78.1972) 

Bourillot, C., See Aussourd, P., 4:36262 

Bourland, W.C., Tectogenesis of the rocks 
surrounding the Winnsboro intrusive 
complex and reconnaissance and 
petrography of the Pageland pluton, , 
4:36201 (ORO—5104-1) 

Bourque, R., See Kearney, D., 4:37881 

Bourquin, A.W., Interdependent 
microcosms for the assessment of 
pollutants in the marine environment, 
4:37489 

Bowen, H.K., Transport properties in the 
spinel electrode module, 4:36769 
(ANL—77-21, pp 131-134) 

Bowles, T., Inclusive (7/sup +-/,7°) 
reactions in nuclei, 4:37677 (CONF- 
790126—1) 

Bowman, K.O., Distribution of the t- 
statistic under non-normality, 4:38019 

Bowman, M.G., See Booth, L.A., 4:35956 

Boyd, D.W., Resource-allocation 
methodology for establishing RD and 
D budgetary priorities, 4:36611 
(ORO—5474-T1) 

Boyd, L.L., Use of waste heat from electric 
generating plants for greenhouse 
heating, 4:36927 (DOE/ET—0078, pp 
26p, App.A Paper 8) 

Boyd, W.K., See Vaughan, D.A., 4:37329 

Bracco, F.V., Formation and control of 
fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases, 
4:35538 (FE—2762-6) 

See Steinberger, R.L., 4:37001 

Bracken, W.M., See Berry, D.L., 4:37574 

See Slaga, T.J., 4:37571, 4:37575 

Bracker, G.P., See Collin, G., 4:35977 

Bradley, D.R., See Erdman, C.A., 4:36520 

Bradley, L.P., Pulse circuit for gas 
discharge laser, 4:37292 

Bradshaw, R.W., Formation of protective 
layers on alloys developed for use in 
coal gasification environments. Final 
report, 4:35541 (SAND—78-8277) 

Brady, J.M., See Marion, C.P., 4:35543 

Braithwaite, K.G., See Metcalf, S.G., 
4:37156 

Brambley, M.R., See Penner, S.S., 4:36877 

Brand, G.F., See Walsh, C.J., 4:37786 

Brand, J.S., See Puzas, J.E., 4:37509 

Brandhorst, H.W. Jr., See Evans, J.C. Jr., 
4:36040 

Brandt, B.A., See Goscombe, P.W., 
4:35651 

Brandt, J., Thermal insulation made to 
measure. Concrete buildings - 
calculation using SI units - hints for 
construction, 4:36844 

Brannen, J.P., See Balestri, R.J., 4:35926 

Branskii, V.S., See Nemtsev, Z.F., 4:37339 

Braski, D.N., Homogenization of Ti- 
Hastelloy-N, 4:37104 

Brauer, H., Waste water purification in a 
high performance reactor, 4:36943 

Braun, D.J., See Johnson, B.M., 4:36242 

Brauns, A., See Kaschani, D.T., 4:37160 

Brehm, W., Circuit layout and control of 
the h-bahn drives, 4:36901 

Brehm, W.F., Radionuclide release from 
316 stainless steel into 538°C sodium, 
4:37102 (HEDL-TME—78-85) 

See Anantatmula, R.P., 4:36412 

Brehob, W.M., See Borcherts, R.H., 
4:37035 





Breiter, M.W., Sulfur electrode, sulfur 
electrode container and methods of 
manufacture, 4:36572 

Brelsford, D.L., Environmental 

, 4:36741 (FE—1811-20, 
pp 147-153 


Brennan, J.A., Development studies on 
selected conversion of synthesis gas 
from coal to high octane gasoline. 


Quarterly — October— 
December 1977, 4:35973 (FE—2276- 


18) 
Brennan, M.P.J., See Robinson, G., 
4:36594 
Brenner, A.E., See Cutts, D., 4:37670 
K.M., Thermal insulation by 
plaster, 4:36831 
.F., See Manifacier, J.C., 4:37087, 
4:37109 
Breuer, H., See Hilscher, D., 4:37713 
Breun, R.A., Report to DOE on the 
evaluation of initial trapping studies, 
4:37758 (COO—4710-1) 
Brewer, J., See Shen, L., 4:36790 
Briceland, C., See Essenhigh, R.H., 4:35705 
Bridge, J., See Hoffman, E.W., 4:37392 
Briggs, D.E., See Oscarson, J.L., 4:37307 
Briggs, R.J., Transport of self-focused 
relativistic electron beams, 4:37968 
(CONF-771035—P1, pp 319-330) 
See Prono, D.S., 4:37932 
Brimmer, A.A., See Krutov, V.L, 4:37012 
Bite, J D.W., BERC re- “refining 
:an "engineering ig evaluation. 
Final re report, 4:35787 (BETC/RI—79/ 


1) 

Britton, J.N.H., The weakest link: a 
technological perspective on 
Canadian industrial 
underdevelopment, 4:36629 

F.J., Advances in lanthanum 
chromite MHD electrode 
development, 4:36770 (ANL—77-21, 

p 135-141) 

B.C., Scattered EM field due to 
rotating blades of horizontal-axis wind 
machines, 4:36227 (SAND—79-0434) 

Brockway, D.L., Development, 
replicability and modeling of naturally 
derived microcosms, 4:37484 

Brockway, M.C., See Carmichael, D.C., 
4:36036 

Brode, B.Q., See Brode, R., 4:38035 

Brode, R., Vectorizer system for Lawrence 
Livermore Laboratory, 4:38035 
(UCRL— 13948) 

J., 500 kV mercury 
accelerator, 4:37380 (BNL—25773) 

See Bertsche, A., 4:37366 

Brodskii, Yu.Ya., Experimental 
investigation of the interaction 
between an electromagnetic field and 
plasma layer, 4:37849 

Brolley, J.E., Edge and line enhancement 
by adaptive lattice filtering, 4:38023 
(LA-UR—79-863) 

Bronoeel, G., See Bonnemay, M., 4:36567 

Bronstein, J.M., High energy 
photoproduction of the rho and rho’ 
ral mesons, 4:37664 (COO—1195- 

Brooks, A.L., Influence of testicular 
microanatomy on the potential 
gen netic dose from internally deposited 

Pu citrate in Chinese hamster, 
mouse, and man, 4:37567 

Brooks, A.R., See Wallace, C.T., 4:36111 

Brosset, C., See Lee, Y.H., 4:37147 

Brousse, E., Study of a system using a heat 
pump and a 72kW distillation column, 
4:36918 

Brown, B.F., Exploratory study of 
inhibition of intergranular stress 
corrosion cracking in sensitized T 
304 stainless steel, 4:36375 (NUREG/ 
CR—0754 

Brown, D.R., See Birch, A.D., 4:37336 


28A 


Brown, N.L., Solar energy for village 
development, 4:36732 

Brown, R.A., See Busch, C.F., 4:35707 

Brown, R.L., Investigating the computer 
analysis of eddy current NDT data, 
4:37315 (HEDL-SA—1721) 

Browne, J.C., See Anderson, J.D., 4:37701 

Broxton, D.E., Uranium hydrogeochemical 
and stream sediment reconnaissance of 
the Dillon NTMS Quadrangle, 
Montana/Idaho, including 
concentrations of forty-three 
additional elements, 4:35840 (GJBX— 
38(79)) 

Bruce, S.G. Jr., See Luthy, R.G., 4:37178 

Brueggemann, G., SFs-high-energy- 
conduction. Development of high- 
reliable gas-insulated cables with 
special connections for transmission of 
high electrical power, 4:36365 
(BMFT-FB-T—78-16) 

Bruen, F., See Connor, J.J., 4:36536 

Bruer, G.G., See Marshak, Yu.L., 4:37340 

Bruestle, G.O., Anticipated trends and 
needs in industrial waste utilization, 
4:35997 

S., See Longwell, J.P., 4:35585 

Bruno, C., See Bracco, F.V., 4:35538 

Bruno, M.J., Production of aluminum— 
silicon alloy and ferrosilicon and 
commercial purity aluminum by the 
direct reduction process. First interim 
technical report, Phase B, September 
1—November 30, 1978, 4:37041 
(CONS—5089-5) 

Brunsvold, A.R., Liquid-metal MHD 
coupled to coal-fired fluidized-bed 
combustors, 4:36752 

Brusati, M., Ion energy balance in 
Ohmically heated PLT discharges, 
4:37768 

Bryan, R.H., See Whitman, G.D., 4:36374 

Bryant, H.C., See Hudgings, D.W., 4:37371 

Bryers, R.W., See Kerekes, Z.E., 4:37327 

Bubp, D.G., See Hester, R.E., 4:37381 

Buchanan, D.L., See Flaim, S.J., 4:36027, 
4:36028 

Buchanan, D.T., Total fission power plus 
120% decay heat transient for 29 mk 
scram, 4:36499 (UNI—1133) 

Buchel'nikova, N.S., Instability of a one- 
dimensional Langmuir wave: solitons 
and collapse, 4:37845 (UCRL-Trans— 
11469) 

Buck, H., At what level are our heating 
costs today, 4:36644 

Budker, G.I., See Balakin, V.E., 4:37364 

Buehring, W.A., See Evans, A.R., 4:36647 

Buende, R., See Borrass, K., 4:37800 

Buerger, E.J., Regional conceptual design 
and analysis studies for residential 
photovoltaic systems. Executive 
summary. Final report, 4:36048 
(SAND—78-7039(Vol.1)) 

Buglaev, V.T., See Andreev, M.M., 4:36261 

Bugov, A.U., See Pavlov, P.A., 4:36018 

Bukhalenko, E.I., Current status and future 
development of pumping equipment 
for waterflooding petroleum deposits, 
4:35751 

Bukhman, G.D., See Benenson, E.I., 
4:36286 

Bulang, W., See Donnert, K., 4:36169 

Bulgakov, R.B., See Kukharenko, Yu.N., 
4:35739 

Bulkin, Yu.P., Comparing operation of 
gastight boiler, bkz-420-140ngm, 
under supercharging and balanced 
draft conditions, 4:36319 

Bullock, R.E., See Hopkins, G.R., 4:37989 

Bunda, T., See Noguchi, M., 4:36993 

Bunk, A.R., See Carmichael, D.C., 4:36036 

Buraczewska, I., See Friberg, S., 4:37197 

Burch, R., Oxidation state of rhenium and 
its role in platinum—rhenium 
reforming catalysts, 4:37036 


ERA Vol. 4, No. 13 


Burdykin, V.D., See Baranov, V.A., 
4:36998 

Burenkov, D.K., Results of tests and studies 
of American materials in the channel 
of the MHD facility U-02 (Phase III), 
4:36773 (CONF-781009—1) 

Burford, J.L. Jr., Energy potential through 
bio-conversion of agricultural wastes: 
Phase II. Final report to Four Corners 
Regional Commission, 4:36061 

Burgess, C.H., See Behling, S.R., 4:36503 

Burgett, W.A., Helicopter-assisted 
radiometric survey of the Dixon 
Entrance Quadrangle, Alaska, 4:35839 
(GJIBX—19(79)) 

Burkhard, N.R., Gravity inversion code, 
4:37610 (UCID— 18043) 

Burkhart, J.A., See Seikel, G.R., 4:36749 

Burley, E.L., Oxygen suppression in 
boiling water reactors. Quarterly 
report 2, January 1—March 31, 1978, 
4:36372 (COO—285-22) 

Burnham, R. Jr., Burnham’s celestial 
handbook. An observer's guide to the 
universe beyond the solar system. 
Volume 3. Pavo through Vulpecula, 
4:37628 

Burns, B., Role of education and training 
programs in the commercialization 
and diffusion of solar energy 
technologies, 4:36032 (SERI/RR—S53- 
128) 

Burns, E.J.T., See Widner, M.M., 4:37967 

Burns, E.R., See Madewell, C.E., 4:36925 

Burns, H.D., See Heindel, N.D., 4:37217 

Burns, R.K., See Lister, E., 4:36641 

See Seikel, G.R., 4:36749 

Burolla, V.P., Prediction of yearly fluid 
replenishment rates for hydrocarbon 
fluids in thermal energy storage 
systems, 4:36549 (SAND—79-8209) 

Burrell, K., See Kearney, D., 4:37881 

Burtch, F.W., See Malmberg, E.W., 
4:35737 

Busch, C.F., Parametric study of coal-oil 
mixture combustion, 4:35707 (M—78- 
79, pp 183-196) 

Busch, J., See Grawe, J., 4:36694 

Buschow, H.J., See Elemans, J.B.4.A., 
4:37064 

Bush, J., Future need and impact on the 
particulate control equipment industry 
due to synthetic fuels, 4:35612 
(EPA—600/7-78-063, pp 528-534) 

Bush, L.R., Solar total energy systems final 
technical summary report. Volume I. 
Solar total energy systems market 
penetration, 4:36087 (SAN—1101-78/ 
1(Vol.1)) 

Busick, E.D., Air lift pump energy 
conversion apparatus, 4:36544 

Busse, F., Catalytic waste gas cleaning 
equipment, 4:37037 

Bussmann, W., Experience with a heat 
pump, 4:36837 

Butcher, A.D., See Elbert, R.J., 4:36767 

Butler, J., See Cutts, D., 4:37670 

Butler, P., Deborah combustion’s 
circulating fluid bed is looking good, 
4:37337 

Butler, T.A., See Washburn, L.C., 4:37213 

Buty, S.G., See Slaga, T.J., 4:37575 

Buxton, L.D., Steam explosion triggering 
and efficiency studies, 4:36524 
(SAND—79-0261C) 

Buyukozturk, O., See Connor, J.J., 4:36536 

Buzzi, J.M., See Cabe, J., 4:37948 

Bychenkov, V.Yu., Generation of pumping 
wave harmonics and diagnostics of 
plasma parametric turbulence, 4:37782 

Byrd, B.L., See Washburn, L.C., 4:37213 





JULY 15,1979 


Cc 


Cabe, J., Prepulse influence on the 
electron beam pinch behavior in a 
large aspect ratio diode, 4:37948 
(CONF-771035—P1, pp 23-35) 

Cabeen, R.P. III, See Fallon, J.J. Jr., 
4:36341 

Caffey, T.W.H., Self-energized credential 
system for the plutonium protection 
system, 4:35944 (SAND—78-2156) 

t, S., Solar electric generator 
system, 4:35728 

Cagliostro, D.J., See Romander, C.M., 
4:36506 

Cahill, E.J., Conservation options: 
purchasing power and energy 
consumption, 4:36655 

Cahill, R., See Kuhn, J.K., 4:35589 

Cain, K.T., See Generoso, W.M., 4:37576 

Cain, R.W., See Murphree, D.L., 4:36754 

Cainet, J., See Hoffman, E.W., 4:37392 

Cairns, J. Jr., Hazard evaluation with 
microcosms, 4:37488 

Calkins, W.H., Synthetic crude oils 
carcinogenicity screening tests. 
Quarterly report, October 16, 1978— 
February 15, 1979, 4:37577 (COO— 
4758-1) 

, A.P., See Washburn, L.C., 
4:37213 

Callister, W.D., Corrosion studies of MHD 
preheater materials, 4:36774 (FE— 
1811-20, pp 22-32) 

Callister, W.D. Jr., Corrosion of potential 
MHD preheater materials in liquid 
slag and slag-seed, 4:37122 (ANL— 
77-21, pp 265-269) 

Cameron, A.R., Megascopic description of 
coal with particular reference to 
seams in southern Illinois, 4:35641 

Cameron, D.S., Fuel cell energy 
generators. Platinum catalysts used in 
alternative energy source, 4:36802 

Camp, W.J., See Young, M.F., 4:36525 

Campbell, A.G., See Ruth, R.P., 4:36041 

Campbell, K.P., Biochemical and 
morphological characterization of 
light and heavy sarcoplasmic 
reticulum vesicles, 4:37514 (UR— 
3490-1504(Vol.1)) 

Biochemical and morphological 
characterization of light and heavy 
sarcoplasmic reticulum vesicles, 
4:37515 (UR—3490-1504(Vol.2)) 

Campolunghi, F., Full scale tests and 
thermal design correlation for coiled 
once-through steam generators, 
4:36333 

Canon, R.M., Engineering analysis and 
comparison of new processes for the 
recovery of resource materials from 
coal ash, 4:36936 (CONF-790205—3) 

Cap, F.F., Feedback stabilization of plasma 
instabilities, 4:37822 (INIS-mf—4401) 

Capps, W., Coal slag properties related to 
MHD, 4:37173 (ANL—77-21, pp 190- 
195) 

Caprara, C., See Betta, W., 4:36363 

Caram, H.S., See Schiesser, W.E., 4:35526 

Carbajo, J.J., See Howard, P.A., 4:36405 

Carbotte, J.P., Microscopic calcuations of 
energy gap anisotropy, 4:37743 

Carder, B.M., Driving pockels cells in 
multi-arm lasers, 4:37984 (UCRL— 
81241) 

Carey, K.L., Ice blockage of water intakes, 
4:36245 (NUREG/CR—0548) 

Carhart, S.C., Oil supplies, energy 
conservation, and global stability, 
4:36700 (BNL—50899) 

See Hoffman, K.C., 4:36602 

Carlin, J.R., See Tyler, T.N., 4:35744 

Carling, A., Effects of ene licy on 
industry, 4:36729 (USFFE— 1978-8) 


29A 


Carlson, G.A., Parametric studies of 
tandem mirror reactors, 4:37892 
(UCID—18158) 

Carlson, R.D., See France, D.M., 4:36404 

See Lorenz, J.J., 4:36429 

Carmichael, D.C., Evaluation of available 
encapsulation materials for low-cost 
long-life silicon photovoltaic arrays. 
Final report, 4:36036 (DOE/JPL/ 
954328—2) 

Carnahan, C.L., Simulation of geochemical 
reactions by equilibrum step codes, 
4:35917 (RHO-BWI-C—37) 

Carney, J., See Hirst, E., 4:36875 

See O'Neal, D.L., 4:36851 

Carnicom, D.E., Characteristics and 
development report for the MC2935 
Trajectory Strong Link Switch 
(314965), 4:37427 (SAND—78-1925) 

Carr, J.A., See Bensky, M.S., 4:35885 

Carr, J.H., Applications of thermal energy 
storage to process heat storage and 
recovery in the paper and pulp 
industry. Final report, September 
1977—May 1978, 4:36912 (CONS— 
5082-1) 

Carr, R.W. Jr., Studies in chemical 
reactivity. Progress report, January 1, 
1978—December 31, 1978, 4:37202 
(COO—2026-38) 

See McCluskey, R.J., 4:37208 

Carr, S.A., See Wilson, B.W., 4:37158 

Carroll, A., See Myers, S., 4:37382 

Carroll, A.S., Crafty cranes, or the 
feasibility of robots at ISABELLE, 
4:37388 (BNL—25881) 

Carroll, J.T., See Ballam, J., 4:37672 

Carruthers, R, Fusion - the programme in 
the UK - and other thoughts, 4:37870 
(CONF-780508—P1, pp 19-27) 

Carson, D.B., Power generation from 
refinery waste heat streams, 4:36935 

m, J.S., Image-scanning measurement 
using video dissection cameras, 
4:37322 (CONF-7804109—, pp 192- 
200) 

Carter, M.J., See Luthy, R.G., 4:35530 

Carter, N.L., Petrofabric analysis of the 
deformational behavior of Lyons, KS 
and Jefferson Island, LA rock salt. 
Technical memorandum report RSI- 
0063, 4:37626 (Y/OWI/SUB—78/ 
22303/9) 

Cartwright, D., See Barrera, G., 4:37639 

Casanova, P., Powered supports: key role 
in face mechanization, 4:37276 

Casarett, G.W., See King, M.A., 4:37547 

See Rosenblum, M., 4:37549 

Caskey, G.R. Jr., Fracture of Fe—Cr—Mn 
— steel, 4:37067 (DP-MS—78- 

8 


Caspi, S., See Lee, J.Y., 4:37257 

Cassapakis, C., See Verbinski, V.V., 
4:37408 

Castellanos C, G., Design of a sodium-air 
heat dissipator capable of transmitting 
powers till a megawatt, 4:36452 
(INIS-mf—4233) 

Castelliz, K.M., See Jacobs, J., 4:37119 

Catton, I., See Suo-Anttila, A.J., 4:36542 

Caudron, L., See Aussourd, P., 4:36262 

Cave, S., See Sutherland, H.J., 4:35925 

Cavin, O.B., See Morgan, C.S. Jr., 4:37110 

Cedolin, L., See Mang, H., 4:36248, 4:36263 

Cence, R.J., See Rudnicks, H., 4:37667 

Cerny, B.A., Numerical investigation into 
the properties of fuzzy numbers, 
4:38026 (LBL—8875) 

Chakrapani, B., See Giblin, F.J., 4:37536 

Chambers, F.W., See Lee, E.P., 4:37798 

Chambers, W.F., BA78: an improved 
Bence-Albee analysis program for 
Tracor Northern Systems, 4:37151 
(SAND—78-1835) 

Chambliss, C.W., Nashville testing 
experience, 4:36969 

Chan, C.C., See Pace, M.O., 4:36360 


CHIAO 


Chan, S.T., Comparison of hydrostatic and 
nonhydrostatic models as applied to 
the prediction of LNG vapor spread 
and dispersion, 4:35805 (UCID— 
18097) 


Chan, T.S., See Buerger, E.J., 4:36048 
Chandler, G.I., Overview of CTR-division 
control and data acquisition computer 
usage at the Los Alamos Scienti 
77 nat 4:38022 (LA-UR—79- 
154 
Chandramoleshwar, K., See Iyengar, P.K., 
4:36497 
Chang, H.H., See Lee, D.S., 4:37405 
Chang, J., Neutron production from 
advanced REB fusion targets, 4:37960 
(CONF-771035—P1, pp 195-205) 
Chao, A.W., Estimate of spin polarization 
for the electron storage rings SPEAR 
and PEP, 4:37398 (SLAC-PUB— 
2245) 
Chao, Bei Tse, Radiation energy collector, 
4:36190 
Chao, Y.A., Practical method for analyzing 
the effect of induced eddy currents on 
the vertical instability of a tokamak 
plasma, 4:37821 (CONF-780508—P2, 
atta 160-1166) 
rantz, E. .. 4:37820 
Chapin, D.L., Evaluation of potential 
blanket concepts for a Demonstration 
Tokamak Hybrid Reactor, 4:37899 
(CONF-780508—P1, pp 230-238) 
Chapman, D.G., Assessing the impact of 
nuclear-power plants on the 
environment. Second annual research 
progress report, 4:37554 (NUREG/ 
CR—0552) 
R.A., Summary of the CPU-400 
development, 4:36975 
A., See Greenwood, M.R., 
4:37163 
Chase, J., Industrial energy use--2. energy 
use in a light engineering factory, 
4:36919 
Chasnyk, S.F., See Shnee, Ya.I., 4:36281 
Chekanova, L.N., Electron beam studies on 
the high-current ERG accelerator, 
4: 437969 (CONF-771035—P1, pp 331- 


342) 

Chekunov, A.V., See Sollogub, V.B., 
4:37615 

Chen, K., See Erdman, C.A., 4:36520 

Chen, K.L., See Schiesser, W.E., 4:35526 

Chen, K.Y., See Rovner, L.H., 4:37994 

Chen, L., Theory of finite-8-modified drift 
waves, 4:37826 

Chen, T.P., See Epstein, M., 4:35537 

See Saxena, S.C., 4:35689 

Cheng, T.P., Muon number 
nonconservation in gauge theories, 
4:37688 

Chenoweth, W.L., U.S. exploration 
activities and significance, 4:35849 
(GJO—108(78)- p p 173-186) 

Cheremisinoff, P.N., ee Tabakin, R.B., 
4:35788 

rar V.1., See Gosteva, T.S., 

4: 

Cherrington, B.E., Potential well formation 
in electrostatic confinement devices. 
Technical summary report, 4:37757 
(COO—2323-7) 

Cherry, A.B., See Hossain, S.M., 4:35635 

, N.H., Use of dielectric properties 
in the determination of COM stability, 
4:35709 (M—78-79, pp 233-241) 

Chesterman, A.W., See Hester, R.E., 
4:37381 

Chi, J.W.H., See Chapin, D.L., 4:37899 

Chiang, C.C., See Skinner, G.B., 4:37154 

Chiang, T., See France, D.M., 4:36404 

Chiao, T.T., Fiber composite materials 
systems, 4:37129 (UCID—18092) 

High-performance fiber/epoxy 
cochLe pressure vessels, 4:37243 
L—52533) 





CHILDERS 


Childers, W.F., See Griffin, R.A., 4:35610 
Chin, J., See Ohkawa, T., 4:37909 
See Rovner, L.H., 4:37994 

Chinchilli, J., See Singer, P.C., 4:35608 

Chipchak, J.S., See York, A.A., 4:35942 

Chisholm, D., Heat pipes with header and 
artery systems, 4:37247 

Chizhov, V.V., See Sherstyuk, A.N., 
4:36315 

Choate, J.R., Log-b stove, 4:36863 

Choi, C.K., D-T seeded, terium- 
layered, tritium self-sufficient pellets, 
435953 (CONF-780508—P2, pp 1198- 

See Miley, G.H., 4:37964 

Chopp, J.A., See Turner, P.W., 4:36476 

Chou, T.T., High energy hadron-hadron 
collisions. Annual progress report, 
4:37692 (DOE/ER/00946—2) 

Christensen, J.J., See Izatt, R.M., 4:37191 

Christensen, K.G., Comparison of _ gas 
removal processes. Final 
wm No. I: D-1, 4:35523  2240- 


S.W., See Van Winkle, W., 

4:37568 

Christie, G.A., Coal-oil mixture (COM): a 
preliminary US market study, 4: 35721 
amg 79, phy: 373-386) 

Christmas, S., See Flaim, S.J., 4:36027, 
4: 36028 

Christoffel, E., Mechanism of the 
reforming reactions of some C.-Cs 
alkanes and cycloalkanes on Pt/ 
AkOs, 4:35775 

See Surjo, I., 4:35774 

Christol, C.Q., Satellite power system 
(SPS) international agreements, 
4:36072 (HCP/R4024—08) 

Cn Seen cee Ses 
er on 4:35798 (DOE/ 


C—1002 
Ls., See Pace, M.O., 
4:36360 
Chun, D., See Goscinski, J.S., 4:35644 
Chuvilo, L.V., See loffe, B.L., 4:37377 
Cialone, H., Role of hydrogen in the 
ductile fracture of plain carbon steels, 
4:37075 
Ciccioli, P., Graphitized carbon in gas- 
liquid-solid chromatography and gas 
pone erage y/mass spectrometric 
analysis 0} +. tg paseemben 
mixtures, 4:37169 
Cilliers, P., Use of chilled service water at 
east rand proprietary mines limited, 
4:37348 
Ciric, D., See Popovic, N., 4:35657 
Cirillo, N.C. Jr., Nearly free electron 
model of the BCS gap equation: 
— gap anisotropy in gallium, 
4:3774 
Cizewski, J.A., Level structure of *°Pt 
and the interactin boson 
approximation, 4:37714 
k, , See Ho, C.H., 4:35619 
Clark, D.A., See Hudgings, D.W., 4:37371 
Clark, D.G., Toxicity of some typical 
lubricating oil additives, 4:37588 
D.L., See Morgan, C.S. Jr., 4:37110 
Clark, J. Jr., Waste heat utilization from 
facilities, 4:36926 (DOE/ET—0076, 
pp 15p, 4 Paper 4) 
riggs, R.J., 4:37968 
See Hester, R.E., 4:37381 
R.G., Uranium market: domestic 
and foreign requirements, 4:35890 
(GJO—108(78), pp 33-58) 
Clark, W., See Phelps, D.A., 4:37956 
Clarke, J.F., Magnetic fusion program in 
the United States: an overview and 
Pee is 4:37869 (CONF-780508— 
1 


Clarke, H., he of the triplet 
state of chlorophylls. Technical 
rogress report, May 1, 1978—April 
1979, 4:37203 (COO—2570-5) 


30A 


T.W., See Greenwood, M.R.., 
4:37163 
Clauser, M.J., See Baker, L., 4:37958 
See Widner, M.M., 4:37967 

Clay, H.W., Reliability analysis applied to 
the SRM earthquake shutdown 
system (ESS), 4:36489 (ANL/EBR— 
103) 

Clayton, E.D., See Bierman, S.R., 4:36377 

Cleer, C.W., Jr., Fireplace heating system, 
4:36861 

Cleland, J.G., Program for parametric 
evaluation of pollutants from a 
laboratory gasifier, 4:35632 (EPA— 
600/7-78-063, pp 220-241) 

Cleland, R.E., Studies on the control of 
cell wall extension. Yearly progress 
report, September 1, 1977—August 
31, 1978, 4:37533 (RLO—2225-T19- 
50) 


Clements, L.L., Composite properties for 
S-2 glass in a room-temperature- 
curable epoxy matrix, 4:37125 

Cliff, W.C., Wind direction change criteria 
for wind turbine design, 4:36231 
(PNL—2531) 

Clinard, F.W. Jr., See Gold, R.E., 4:37993 

= D., High energy electron cooling to 

rove the luminosity and lifetime in 
colliding beam machines, 4:37376 
(SLAC-PUB—2278) 

Clinton, W.L., See Cirillo, N.C. Jr., 4:37747 

Close, D.A., See Jain, M., 4:35851 

Cobb, J.T. Jr., Addition of devolatilization 
equations to synthane computerized 
mathematical model. Quarterly 
report, September 15—December 15, 
1978, 4:35508 (COO—0277-1) 

M.H., See Smith, C.R., 4:36191 
C., Device for converting wave 
energy into useful energy, 4:36220 

Cohen, B. L., Hazards from radioactive 
waste in perspective, 4:35937 (CONF- 
790204—9) 

Cohen, D., See Ayres, D.S., 4:37674 

Cohen, G., Making use of low-level 
calories by means of trithermal cycles, 
4:36933 

Cohen, M.L., Protecting worker safety and 
health in coal conversion, 4:35727 
(EPA—600/7-78-063, pp 106-112) 

Cohen, M.M., See Zwilsky, K.M., 4:37991 

Cohen, N., See Singh,N.P., 4:37152 

Cohen, R.H., Collisional loss of 
electrostatically confined species in a 
magnetic mirror, 4:37769 

Cohn, D.R., Neutral-beam requirements for 
compression-boosted ignited tokamak 
plasmas, 4:37770 

Cohn, S.H., Comparative skeletal mass and 
radial bone mineral content in black 
and white women, 4:37526 

Evaluation of the health hazard from 
inhaled krypton-85, 4:37555 (BNL— 
25813) 

om. HS., See Berreth, J.R., 4:35898 

See Lamb, K.M., 4:35899 

Cole, R.L., See Fabris, G., 4:36756 

Coleman, CF., Rate phenomena in 
uranium extraction by amines, 4:37165 
(CONF-790219—2) 

Coleman, H.J., See Grizzle, P.L., 4:35795 

Coleman, J.R., South Australian coals and 
their troublesome impurities, 4:35602 

Collie, M.J., Heat pump technology for 
saving energy, 4:36828 

Collin, G., Pyrolytic recovery of raw 
materials from special wastes, 4:35977 

Collins, E.D., See Bigelow, J.E., 4:35867 

Collura, M.A., See Givens, E.N., 4:35582 

colombant, D.G., See Mosher, D., 4:37965 

Colsher, C.S., See Evans, A.R., 4:36647 

Coltman, R.R. Jr., See Kernohan, R.H., 
4:37920 

Combet, M., Gas research with a view to 
energy savings, 4:36838 


ERA Vol. 4, No. 13 


G.F. Jr., Uranium market activity, 
4:35889 (GJO—108(78), pp 17-32) 

Combs, S.K., Experimental data for 
ammonia condensation on vertical and 
inclined fluted tubes, 4:36091 
(ORNL—5488) 

Comel, E., See Baggini, L., 4:36321 

Compere, A.L., See Grune, W.N., 4:35738 

Comstock, D.R., See Denman, A.S., 
4:36661 

Concus, P., Numerical study of capillary 
stability in a circular cylindrical 
container with a concave spheroidal 
bottom, 4:37299 

Coniglio, W., See Landau, E., 4:37586 

Conn, R.W., Inelastic molecular collisions: 
applications of theoretical methods to 
— in relaxation phenomena, 

operation, and combustion 
kinetics. Progress report, February 
1—November 1, 1978, 4:37650 
(COO—2555-T1) 
See Abdel-Khalik, S.I., 4:37901 
See Lao, L.L., 4:37814 
See Moses, G.A., 4:37975 

Conney, A.H., See Slaga, T.J., 4:37571 

Connolly, T.F., Directory of crystal 
growth and solid state materials 

production and research, 4:37040 
{ORNL-RMIC__14) 

Connolly, T.J., Stanford PILOT energy/ 
economic model, 4:36608 

Connor, J.J., Missile impact on reinforced 
concrete structures, 4:36536 

connor, K.A., See Hickok, R.L., 4:37775 

Conover, W.J., Rank transformation as a 
method of discrimination with some 
examples, 4:38029 (SAND—78-0533) 

Conrad, J.R., Report to DOE on refueling 
of phaedrus, 4:37934 (COO—4710-2) 

Cook, C.S., See Marston, C.H., 4:36747 

Cook, C.W., Borehole-inclusion 
stressmeter measurements in bedded 
salt, 4:37624 (SAND—79-0377C) 

Pressure measurements in harsh 
environments, 4:37416 (SAND—78- 
2289C) 

Cook, D.L., Design of compact particle- 
beam-driven inertial-confinement 
fusion reactors, 4:37979 (CONF- 
780508—P2, pp 1178-1185) 

Cook, E.G., See Hester, R.E., 4:37381 

Cook, T.L., Multiphase interpenetration of 
shocked materials, 4:37656 (LA— 
7578) 

Cooper, G.W., See Moses, G.A., 4:37975 

Cooper, H.B.H. Jr., See Garcia G., A., 
4:36736 

Cooper, J.F., Electrolytic method for the 
— of lithium using a 

ithium—amalgam electrode, 4:37200 
Cooper, P.E., See Jensen, M.K., 4:37308 
Cooper, R., See Bailey, V., 4:37754 

G., See Goldstein, S.A., 
4:37951 
See Mosher, D., 4:37965 

Corbett, B.L., High Flux pape Reactor. 
Quarterly report, Octo’ 

December, 1978, 4: 5098 ‘ORNL/ 

TM—6861) 

Corbett, R.J., See Wiedl, M.A., 4:36852, 
4:36882 

Corbett, W =, Low-Btu gasification— 
environmental assessment, 4:35627 
(EPA—600/7-78-063, pp 133-143) 

Corble, J.C., See Zink, J.S., 4:36947 

Cordes, W., See Steinberg, M., 4:36911 

Cordwell, J.E., See Bolton, C.J., 4:37065 

Cork, C.P., See Loo, B.W., 4:37439 

Corlett, T.L., Heat transfer characteristics 
of liquid—liquid dispersions flowing 
in an annulus, 4:37314 

Cornwall, J.M., Semiclassical physics and 
confinement, 4:37699 

Corotis, R.B., Probability models of wind 
velocity and wind power, 4:36224 





JULY 15,1979 


Corradini, M.L., Heat transfer and fluid 
flow aspects of fuel—coolant 
interactions, 4:36504 (COO—2781- 
12TR) 

Correll, D.L., See Berk, H.L., 4:37767 

Corriveau, M.P., See Ginnard, K.J., 
4:35643 

Corriveau, O., See King, M.A., 4:37547 

Cort, G.E., See Booth, L.A., 4:35956 

Cosar, P., Themis solar electricity 
generating station, 4:36083 

Cosgrove, E.J., Conceptual design of an 
atmospheric fluidized-bed combustion 
electric power generating plant. 
Quarterly technical progress report, 
April—June 1978, 4:36268 (FE— 
2455-78-2) 

Conceptual design of an atmospheric 
fluidized-bed combustion electric 
power generating plant. Quarterly 
technical progress report, July— 
September 1978, 4:36269 (FE—2455- 
78-3) 

Costanzo, D.A., See Thiele, B.A., 4:36397 

Costello, C.E., See Wilson, B.W., 4:37158 

Costin, L.S., See Weisinger, R., 4:37622 

Coulter, W.N., See Bateman, K.W., 4:35601 

Cowdery, S.J., Lattice parameters of 
ferromagnetic DOs-structured iron- 
aluminum-silicon alloys, 4:37059 

Cox, D.E., See Khattak, C.P., 4:37111 

Cox, J.R., See Meyer, J.P., 4:35507 

Cox, K.E., See Booth, L.A., 4:35956 

Coxhead, B.A., See Goscombe, P.W., 
4:35651 

Craise, L., See Roots, R., 4:37540 

Crall, F.W., See Daniels, E.E., 4:37006 

Cramer, B.A., See DeFreece, D.A., 4:37930 

See Delaney, M.J., 4:37990 

Crase, K.W., See Becker, J.A., 4:37721 

Crawford, R.B., See Haight, R.C., 4:37242, 
4:37424, 4:38005 

Crawford L., French electrical industry: 
successful record of sustained growth, 
4:36722 

Creel, B.J., See Gisser, M., 4:37494 

Crenshaw, J.M., See Grune, W.N., 4:35738 

Crespi, I., Low- and medium Btu 
gasification: report on a focus group 
discussion, 4:35510 (DOE/TIC— 
10024) 

Crewe, A.V., See Parker, N.W., 4:37378 

Cripe, C.R., See Bourquin, A.W., 4:37489 

Crise, G.W., Variable displacement 
internal combustion engine having 
automatic piston stroke control, 
4:36992 

Crisp, V.H.C., See Hunt, D.R.G., 4:36884 

Cristy, G.A., Computer simulation of 
heating and cooling of ventilation air 
for a passive solar house, 4:36098 
(CONF-790106—1) 

Cronauer, D.C., Investigation of 
mechanisms of hydrogen transfer in 
coal hydrogenation. Quarterly 
progress report, January—March 
1978, 4:35500 (FE—2305-21) 

Investigation of mechanisms of 
hydrogen transfer in coal 
hydrogenation. Quarterly progress 
report, April—June 1978, 4:35501 
(FE—2305-24) 

Investigation of mechanisms of 
hydrogen transfer in coal 
hydrogenation. Phase I final report, 
July 1976—December 1977, 4:35574 
(FE—2305-18) 

Mechanism and kinetics of selected 
hydrogen transfer reactions typical of 
coal liquefaction, 4:35575 (FE—2305- 
21, pp 13-52) 

Croning, P.W., See Root, E.F., 4:36181 

Crooks, G., See Olsen, D.L., 4:35725 

Croset, M., Thin solid film fuel cell 
approach, 4:36805 (BNL—50756, pp 
139-145) 


31A 


Cross, R.C., Ohmic heating and ionization 
measurements for an axial discharge in 
hydrogen, 4:37765 

G.L., See Selig, W., 4:37149 

Croucher, D.W., Behavior of defective 
PWR fuel rods during power ramp 
and film boiling operation, 4:36393 
(NUREG/CR—0283) 

Crow, M.E., Designing a microcosm 
bioassay to detect ecosystem level 
effects, 4:37490 

Crynes, B.L., Catalysts for upgrading coal- 
dervied liquids. Final report, June 9, 
1975—March 8, 1978, 4:35572 (FE— 
2011-12) 

Development of a process for producing 
an ashless, low-sulfur fuel from coal. 
Volume IV. Product studies. Part 10. 
Final report of coal liquids catalyst 
work performed at Oklahoma State 
University. Solvent Refined Coal 
(SRC) process, June 17, 1970—June 
16, 1975, 4:35569 (FE—0496-T 10) 

Csanak, G., See Barrera, G., 4:37639 

Cudahy, J.J., See Novak, R.G., 4:35998 

Cudmore, J.F., Evaluation of coals for 
conversion to liquid hydrocarbons, 
4:35584 

Culver, D.W., See Schultz, K.R., 4:37944 

Cummings, D.A., Quantitative comparison 
of electronic component/solder joint 
stress relief in encapsulated 
assemblies, 4:37132 (BDX—613-2185) 

Cumo, M., Boiling sublayers along heated 
Pre 4:36381 

lunghi, F., 4:36333 

Carlee, wee See Lathrop, R.R., 4:35958 

Curran, G.P., CO2 Acceptor Process 
Gasification Pilot Plant: operations. 
Final report, Volume 6: Book 2 of 2, 
Appendices, January 1972—June 
1973, 4:35564 (FE—1734- 
39(Vol.6)(Bk.2)) 

0, J.P., See Gesell, T.F., 4:37559 

Cutler, A.J.B., Fire-side corrosion in 
power-station boilers, 4:36277 

Cutler, T.A., See Cohen, R.H., 4:37769 

Cutting, J.C., See Lu, C.L., 4:36764 

Cutts, D., Search for long lived heavy 
particles and the production of anti- 
nuclei by 400 GeV protons, 4:37670 
(COO—3130TB-252) 

Cuzick, J.M., See Fleiss, J.L., 4:37430 

Cybulska, R., Laboratory and field 
investigations of shotfiring fumes of 
mining explosives in Poland, 4:35729 

Czermak, H., See Poehnl, H., 4:36265 


D 


D'Andrea, L., Liquified natural gas 
imports: are they worth the risk, 
4:35803 

D’Silva, A.P., Multilaboratory analytical 
quality control for the 
hydrogeochemical and stream 
sediment reconnaissance. Quality 
control ~ i March 1979, 4: 3850 
(IS—4675) 

Dach, M.M., See Marion, C.P., 4:35543 

Daenner, W., FWLTB: a mathematical 
model to calculate the lifetime of the 
fusion reactor first wall, 4:37904 
(CONF-780508—P1, pp 347-356) 

See Borrass, K., 4:37800 

Daeschler, W., Process for the separation 
of a gaseous mixture consisting of 
water vapor, hydrocarbons, and air, 
4:35793 

Dagenhart, W.K., The ORNL/PLT 
neutral beam lines, 4:37933 (CONF- 
780508—P2, pp 1216-1223) 

Dahl, L.F., See Petersen, J.L., 4:37185 


DAVIS 


Dahl, P., See Bleser, E., 4:37370 
A ugerts, J., 4:37369 
.» See Owen, P.T., 4:37495 
D., Bailey, V., 4: 37754 
Dalessandro, J.A., First wall thermal stress 
analysis for suddenly applied heat 
fluxes, 4:37905 (CONF-780508—P1, 
pp 357-364) 
See Hopkins, G.R., 4:37989 
Dalgarno, A., Theoretical studies of highly 
ionized species. Progress report, 
March 1, 1978—February 28, 1979, 
4:37646 (COO—2887- 102) 
Dallhammer, R., See Brehm, W., 4:36901 
Daly, B.J., Downcomer flow calculations. 


Status rt, February 1979, 4:36521 
(NUREG/CR—0704) 
Daly, P.J., Radiochemical —hecitany aco agg of 


nuclear fe Progress report, 
October 1 , 1977—December 31, 1978, 
4:37712 (COO—1672- 74) 
Dandl, R.A., See Uckan, N.A., 4:37875 
Dang, V., Preliminary design and analysis 
of recovery of lithium from brine with 
the use of a selective extractant, 


4:36628 
, A.E., See Dymoke-Bradshaw, 
AK. L., 4:37818 
Dangullier, wW., See Gernhardt, P., 4:35551 
Daniels, E.E., Engine timing conrol circuit 
having a single pick-up for both 
starting and running, 4:37006 
Daniels, W.R., See Erdal, B.R., 4:35909 
Danilin, O.E., See Dolgov, PP, 4:36014 
Danilov, A.F., Tokamak plasma magnetic 
islands formation and evolution, 
4:37924 
Dankova, L.F., Titanium in the national 
industry, 4:37042 
, W., Reform of general insurance 
conditions, 4:36689 
Dantzig, G.B., See Connolly, T.J., 4:36608 
Danyluk, S., Chloride stress-corrosion 
cracking of stainless steel piping from 
the Synthane Coal-Gasification Pilot 
Plant: failure analysis oO 4:35504 
(ANL/MSD/FE—78-1 
Dapkus, P.D., See Ruth, R.P., a 36041 
Darden, E.B. Jr., See Storer, 1B., 4:37548 
Dery J., Household energy demand. 
irical studies concerning Sweden, 
4: «30670 (USFFE— 1978-7) 
See Carling, A., 4:36729 
Darr, D.G., tudies and research 
concerning BNFP: safety and 
environmental impact of interim AFR 
storage in the B —FRSS. Final 
report, 4:35933 (AGNS—1040-1.5- 
63(Rev.1)) 
Das, S., See Iyengar, P.K., 4:36497 
Daspit, C., See Eisenberg, es 4:36982 
David, L., "See Ladwig, A., 4: 36070 
Davidson, E.R., See Dunning, T.H. Jr., 
4:37176 
Davidson, R.C., Theory of high 
temperature plasmas. Final report, 
4:37808 (ORO—4513-T1) 
Davis, A., Compromise in coal seam 
description, 4:35642 

Measurement of reflectance of coal 
macerals: its automation and 

ificance, 4:35591 (FE—2030- 
TR10) 

Review of some physical methods of 
coal characterization, their application 
in constitution analysis and relevance 
to industrial utilization, 4:35592 (FE— 
2030-TR11) 

Davis, A.R., Solar heat storage and utility 
system, 4:36192 

Davis, H.A., Cornell's RECE-Program on 
field-reversing electron and ion rings, 
a. (CONF-771035—P1, pp 423- 

Davis, J.C., See Lefevre, H.W., 4:37719 

Davis, J.W., Economic impact ‘of using 
refractory metals for fusion reactors, 





4:38000 (CONF-780508—P2, pp 1224- 
1233) 
See Gold, R.E., 4:37993 
Davis, M.J., See Appleton, B.R., 4:37992 
Davis, R.C., See Dagenhart, W.K., 4:37933 
Davis, S.L., See Brusati, M., 4:37768 
Davison, A., See Wilson, B.W., 4:37158 
Davydov, N.I., Investigation of the 
capacity control system for a power 
unit with a straight-through boiler, 
4:36306 


Day, D.E., See Rahman, S.F., 4:35509 
Dayem, N.L., See Heckman, R.A., 4:35928 


De Geer, L.E., Particulate radioactivity, 
mainly from nuclear explosions, in air 
and precipitation in Sweden mid-year 
1975 to mid-year 1977, 4:37460 
(EML—349, pp 1.49-1.159) 

de Haan, P.H., See Jurgens, B., 4:37970 

de Souza, M., See Barrera, G., 4:37639 

Deadman, D., Modelling the u.k. waste 
paper market, 4:36944 

Deadmore, D.L., Airfoil cooling hole 
pmgsing by combustion gas impurities 

¢ type found in coal derived 
fuels, 4:37333 (DOE/NASA/2593— 
79/1) 

DeAngelis, D.L., Criteria that forbid a 
large, nonlinear food-web model from 
having more than one equilibrium 
ae 4:37497 

V.A., See Winsel, C.E., 4:37410 

DeCesare, RS., See Poppleton, H.O., 
4:37330 

Decoste, R., See Armstrong, C.M., 4:37819 

DeFreece, D.A., Duty cycle and coolant 
temperature trade study for tokamak 
power plants, 4:37930 (CONF- 
780508—P1, pp 541-547) 

Degtyarev, V.N., Results of thermal 

processing ‘of Mangyshlak oil in a 
ilot plant, 4:35796 
Deich, M.E., Investigation of steam 
discharge through a single annular 
slot, 4:36299 

Delaney, M.A., AECL devises new 
nuclear tube welding system, 4:37419 

Delaney, M.J., Structural stability analysis 
considerations in fusion reactor 

plasma chamber design, 4:37990 
{CONF- 780508—P1, pp 411-420) 

Dell, R.M., See Evans, L. 's., 4:36564 

Delorme, E., Washing and processing of 
coal and mineral ores, 4:35681 

Delvaux, J., See Cabe, J., 4:37948 

Demirci, S., Stability of colloidal gold and 
determination of the Hamaker 
constant, 4:37184 

DeMonbrun, J.R., Cooling water systems: 
treatment and materials of 
construction, 4:37250 

Demuth, R.B., See Cook, T.L., 4:37656 

, A.S., Proceedings of the 
Northwest regional energy 
conference, 4:36661 (CONF- 
7805139—) 

Denning, C.E., See Verhoff, F.H., 4:37522 

Denning, R.S., See Kok, K.D., 4:37973 

Dennis, B.R., Hot dry rock, an abundant 
clean energy resource, 4:36213 

Denson, K.B., See Ciccioli, P., 4:37169 

Derbidge, T.C., See Shimizu, A.B., 4:35701 

Derouin, C., See Lynn, D.K., 4:37030 

Desio, C.J., See Waznys, P.J., 4:36967 

Desrosiers, R.E., Process designs and cost 
estimates for a medium Btu 

asification plant usi ng a wood 
ee 4:35976 (SERI/TR—33- 


pater R, Coal gasification program, 
reports on work by C F Braun and 
Co. Index: revision 2, 4:35525 (FE— 
2240-99) 

Deutscher, S.B., See Harrar, J.E., 4:36218 

DeVan, J.H., See Tortorelli, P.F., 4:37090 


Dew-Hughes, D., Thermodynamics of Al5S 


isotope 
field, 4:37523 (MLM— 
03) 


Dexter, W.L., See Hester, R.E., 4:37381 
Dey, A., See Morrison, H.F., 4:36206 
Deye, J.F., See Calkins, W.H., 4:37577 
Dhahir, P., See Greenwood, M.R., 4:37163 
Dickenson, R.L., See Olsen, D.L., 4:35725 
Dickerson, D., See Kuhn, J.K., 4:35589 
Dickson, E.M., See Yabroff, 1.W., 4:35731 
Diebold, F.E., Characterization of coal for 
open cycle MHD power generation 
system, 4:35590 (FE—1811-20, pp 3- 
21 


Diebold, R., Report of the Hadron 


Experiments Group, 4:37668 (ANL- 
HEP-CP_-78-85) 


See Ayres, D.S., 4:37674 

Diel, J.H., See Brooks, A.L., 4:37567 

Dienes, J.K., Inference of crack statistics 
from observations on an outcropping, 
4:37619 (LA-UR—79-522) 

Diesburg, D.E., See Grobner, P.J., 4:37094 

Dietz, P.L., See Hoekje, H.H., 4:36576, 
4:36598 

Dik, E.P., See Marshak, Yu.L., 4:37340 

Dikman, G.I., See Shorr, B.F., 4:36293 

Dimock, D., See Hinnov, E., 4:37791 

Dinger, B.E., See Luxmoore, R.J., 4:37498 

Dingo, T.T., Update: General Motors’ coal- 
oil mixtures program, 4:35700 (M— 
78-79, pp 73-79) 

DiPippo, R., Minutes of the ninth meeting 
of the Centers for the Analysis of 
Thermal—Mechanical Rope N 
Conversion Concepts. 

—- 4:36193 (COO 4051- 


31) 

Dissinger, G.R., See Schiesser, W.E., 
4:35526 

DiStefano, J.R., Mechanical properties test 
data for structural materials. 
Semiannual progress report for period 
ending January 31, 1979, 4:37070 
(ORNL/BRP—79-1) 

Distenfeld, C., Environmental radioiodine 
monitoring to control exposure 
expected from containment release 
accidents. Final r 7 4:37479 
(NUREG/CR—031 

Divakov, N.V., Tecusieae of engine wear 
on the total number of crankshaft 
revolutions, 4:36999 

Dixon, G.L., See Spengler, R.W., 4:37611 

Dnestrovskii, Yu.N., See Danilov, A.F., 
4:37924 

Dobson, R.L., Toxicity of tritium, 4:37564 
(UCRL—81756 

Dodd, R., Detroit diesel Allison expands in 
Europe, 4:37032 

Dodson, M.G., See Birch, A.D., 4:37336 

Doering, H., Saving energy by the use of 
gas, 4:36917 

See Bade, I., 4:35800 
J.K., Univ., Berlin, Germany, 
4:37204 

Dolgopolov, A.A., Investigation of stability 
of the state of equilibrium of a 
transportation vehicle with partial 
unloading of propulsor by the air 
cushion, 4:36895 

See Solomatenko, V.N., 4:36894 

Dolgov, P.P., Aggregating electric power 
systems with hydroelectric power 
plants in a structural analysis, 4:36014 

Doll, P., Systematic study of Coulomb 
absorption in heavy ion scattering, 
4:37710 

Don, S., See Burford, J.L. Jr., 4:36061 

Donaldson, M.R., Imaging optical probe 
for pressurized 620°K steam-water 
environment, 4:37411 (CONF- 
790505—5) 


ERA Vol. 4, No. 13 


Donath, F., Supervision system based on 
the example of three typical district- 
lines laid in the ground, 
4:36865 
Donnert, K., Solar collector, 4:36169 
DonVito, P., Regional residential sector 
energy price forecasts for 1978: 
electricity, natural hr number 2 fuel 
oil, and propane, 4:36665 (DOE/ 
EIA—0102/46 ) 
Dooher, J., See Batra, S.K., 4:35708 
Dooher, IP., Feasibility of using coal/ 
water/oil as a clean liquid fuel, 
4:35706 (M—78-79, pp 169-182) 
Doran, M.H., Cattle as a store of wealth in 
Swaziland: implications for livestock 
development and overgrazing in 
Eastern and Southern Africa, 4:36615 
O.V., See Gurvich, L.V., 
4:37225 
Dorris, W.J., See Gerth, H.L., 4:37290 
Dorsey, G.F., See Schmitt, C.R., 4:37426 
Doucet, H.J., See Cabe, J., 4:37948 
Dove, W.F., Advanced fusion concepts 
Preesisn 4:37873 (CONF-780508— 
Dover, C. Pe and antiprotons as 
probes of the nucleus, 4:37675 
(BNL—25580) 
Present and future prospects for kaon 
physics, 4:37676 (BNL—25878) 
S.E., See Kruse, L.W., 4:37393 
Dragel, G.M., See Danyluk, S., 4:35504 
Dreike, P.L., Cornell intense ion beam 
og gram, 4:37949 (CONF-771035— 
Dee Ee 37-56) 
Experimental status of 
pay be electrodynamics, 4:37698 
SLAC-PUB—2222) 
Dresner, S., See Slaga, T.J., 4:37571 
Drewes, D.R., See Sandusky, W.F., 4:37440 
Driemeyer, D., See Gilligan, J.G., 4:37907 
F.E., Reference thorium fuel 
cycle, 4:35868 (DPST-TFCT—77- 
101(Rev.1)) 
Drobot, A., See Kapetanakos, C.A., 4:37914 
See Sprangle, P., 4:37839 
Drokonov, A.M., See Gogolev, I.G., 
4:36288 
lushin, V.F., See Romanov, Yu.A., 
4:37859 
Dube, D.A., Thermal response of fusion 
reactor containment to lithium fire, 
4:37943 (CONF-780508—P2, pp 946- 
952 


Dubi, A., Optimal choice of parameters for 
— biasing in Monte Carlo, 
4:36446 


Dubovoi, L.V., See Gosteva, T.S., 4:37795 

Dubrovskii, V.D., See Parshin, A.A., 
4:37343 

D.J., See Booth, L.A., 4:35956 
See Dubi, A., 4:36446 
M., Some considerations in the 

a of aquatic microcosms for 
plankton studies, 4:37483 

Duewer, W.H., Predictions of the effects 
on the stratosphere of changes in the 
oxides of nitrogen, 4:37442 (UCRL— 
82553 

Dufala, R.J., See Elbert, R.J., 4:36767 

Duffy, C.J., See Erdal, B.R., 4:35909 

Duisman, J.A., Cadmium sulfide 

hotovoltaic cell and method of 

‘abrication, 4:36050 

Dukowicz, 4 K., See Ramshaw, J.D., 
4:37655 

Dumbaugh, W.H., Laser fusion project 
second annual report, 4:37982 
(COO—4079-2) 

Dumont, J.N., See Slaga, T.J., 4:37575 
Duncan, D.A., Research and development 
of rapid hydrogenation for coal 

conversion to synthetic motor fuels 
(riser cracking of coal). Second 
quarter report, July 1—September 30, 
1978, 4:35576 (FE—2307-42) 





JULY 15,1979 


Duncan, J., See Friedman, P., 4:36616 

Dunlap, B.D., See Shenoy, G.K., 4:37723 

Dunn, D.R., Safeguards signal process task 
quarterly report, October—December 
1978, 4:35947 (UCID—18108) 

Dunn, J.D., Interaction of ethanol and 
mercury body burden in the mouse, 
4:37583 (UR—3490-1575) 

Dunn, R.M., New England Power Service 
Company demonstration project, 
4:35697 (M—78-79, pp 35-50) 

Dunning, T.H. Jr., Determination of 
orbitals for use in configuration 
interaction calculations, 4:37176 
(CONF-780883—1) 

Gaussian basis sets for molecular 
calculations, 4:37653 

Duong, N., See Winn, C.B., 4:36099 

Dupart, J.M., Unusual resistance effect 
shown in a periodic S—N—S system 
(Pb—Sn lamellar eutectic), 4:37749 

Dupuis, R.D., See Ruth, R.P., 4:36041 

Duquette, D.J., See Baeslack, W.A. III, 

:37093 


Durst, B.M., See Bierman, S.R., 4:36377 

Dutcher, R.R., Field description of coal, 
4:35639 

Dutton, G., Time, technology and capital: 
do we have enough to solve the 
energy crisis, 4:36673 

Duzick, F.P., See Zasedatelev, I.B., 4:36358 

Dvirka, M., Role of energy markets i in 
influencing system design, 4:35991 

Dyakonov, R.I., See Gogolev, I.G., 4:36288 

Dyatlov, V.G., See Volkov, Ya.F., 4:37788 

Dymoke-Bradshaw, A.K.L., Plasma heating 
by injection of relativistic electron 
beams in neutral gas, 4:37818 (CONF- 
771035—P1, pp 343-354) 

Dyukov, V.M., See Marshak, Yu.L., 
4:37340 

Dzhabarov, S.G., See Khasaev, R.M., 
4:35808 

Dzhamai, V.V., See Shorr, B.F., 4:36293 


E 


Eadie, W.J., See Sandusky, W.F., 4:37440 

Easoz, J.R., Design of a negative ion 
neutral beam system for TNS, 4:37935 
(WFPS-TME—79-002) 

Eastham, A.R., See Atherton, D.L., 
4:37020 

Eberle, J.W., Utilization of coal oil 
mixtures in existing utility and 
industrial boilers, 4:35720 (M—78-79, 
pp 364-372) 

Echtler, J.P., Non-plugging pressure tap, 
4:37249 

Ecker, B., See Bailey, V., 4:37754 

Eddlemon, G.K., See Giddings, J.M., 
4:37482 

Edel, Yu.U., Role of Froude’s criterion in 
cavitation tests, 4:37306 

Edelfelt, I.H., See Lustenader, E.L., 
4:37029 

Edgar, T.F., See Gregg, D.W., 4:35546 

Edison, R.R., See Holloway, R.L., 4:35773 

Edwards, D. Jr., See Schneider, W.J., 
4:37395 

Edwards, M.S., See Meyer, J.P., 4:35604 

Efimenko, A.N., See Marshak, Yu.L., 
4:37340 

Efimochkin, G.I., Investigation of self- 
oscillations in the gravitational 
scheme of mixing preheaters for the 
K-300-240 turbine made by Leningrad 
Metal Works, 4:36311 

Egger, R., Heat pump, 4:36840 

Eggers, R., Development and planning of 
plant for the high-pressure extraction 
of natural products, 4:36916 

Eglit, S.G., See Marshak, Yu.L., 4:37340 


33A 


Ehlert, T.C., Stabilities of some potassium 
compounds important in high 
temperature processes, 4:37222 
(ANL—77-21, pp 227-229) 

Ehrhardt, J., Intercomparison of auto- and 
cross-power spectral density 
surveillance systems for sodium 
boiling detection in fast reactors, 
4:36422 

Eiber, R.J., Cold leg integrity evaluation, 
Phase I. Final report, July 1978— 
September 1978, 4:36519 (NUREG/ 
CR—0584) 

Eichenberger, C.B., See Dreike, P.L., 
4:37949 

Sa G.D., See Turner, P.W., 


Eickhatt,' W. Measurement of quantity of 
gaseous emission, 4:37453 

Finbrodt, H.J., Fluorine exposure of 
humans in coking plants and their 
neighbourhood, 4:37455 

Eisenberg, L., Status of energy- 
management academic programs in 
U.S. institutions of higher education: 
executive summary, 4:36982 (COO— 
4465-2(Exec.Summ.)) 

Eisenhaure, D.B., Development of an 
advanced flywheel bearing 
performance model. Final report, 
4:37028 (SAND—79-7003) 

Eissenberg, D.M., See Patrinos, A.A.N., 
4:36347 

Eissinger, R.A., See Henderson, S.P., 
4:36928 

Eklund, J.D., See Parry, H.L., 4:35655 

, J.M., Parametric studies of COM 
combustion, 4:35703 (M—78-79, pp 
101-112) 

Stability of coal-oil mixtures, 4:35712 
(M—78-79, pp 273-287) 

EI'chanin, P.F., See Arzhanov, F.G., 
4:35767 

El Jehaimi, T., Oil conservation: what it 
means to developing countries, 
4:36711 

E! Mallakh, D.H., See El Mallakh, R., 
4:36675 

El Mallakh, R., Energy options and 
conservation, 4:36675 

Elbert, R.J., Refractory ceramic-to-metal 
graded structure, 4:36767 (ANL—77- 
21, pp 121-125) 

Elder, J.L., See Somerville, M.H., 4:35512 

Eldridge, B.J., Evaluation of borehole data 
in relation to open-pit coal mine 
design, 4:35674 

Elemans, J.B.A.A., Comment on the 
crystal and magnetic structures of 
CaCus-type compounds of Th with 
Fe, Co, and Ni, 4:37064 

Eliezer, I., Calculation of activities in the 
system KOo s—AIO; s—SiOnz, 4:37183 

See Eliezer, N., 4:37223 

Eliezer, N., Vapor pressure measurement 
studies on slag-seed component 
equilibria: the silica-potassium oxide 
system, 4:37223 (ANL—77-21, pp 
230-235) 

See Eliezer, I., 4:37183 

Elkind, M.M., See Utsumi, H., 4:37541 

Elkins, W., Solar heat exchange panel, 
4:36145 

Elleman, T.S., Hydrogen transport and 
solubility in non-metallic solids, 
4:37941 (CONF-780508—P2, pp 763- 


770) 

Elliott, G.R.B., See Vanderborgh, N.E., 
4:35540 

Elliott, R.O., See Russell, A.M., 4:37063 

Ellis, A.B., Luminescent 
photoelectrochemical cells. Use of 
tellurium-doped cadmium sulfide 
photoelectrodes to probe surface 
recombination during the conversion 
of optical energy to electricity, 
4:37206 


Ellis, K.J., See Cohn, S.H., 4:37526, 
4:37555 

Ells, G.D., Stratigraphic cross sections 
extending from Devonian Antrim 
Shale to Mississippian Sunbury Shale 
in the Michigan Basin, 4:35813 (FE— 
2346-30) 

Emergy, A.F., Optimal energy design of 
structures by using the numerical 
simulation of the thermal response— 
with emphasis on the passive 
collection of solar energy, 4:36119 

Emerman, J.T., Simple technique for 
detection and quantitation of lactose 
synthesis and secretion, 4:37507 

Emerson, D.B., Liquefaction 
environmental assessment, 4:35631 
(EPA—600/7-78-063, pp 208-219) 

Emigh, C.R., See Armstrong, D.D., 
4:37372 

Emmerich, W., Heat recovery plant, 
4:36846 

Emmons, J.S., See Mech, S.J., 4:36411 

Engelhard, L., Determination of absorption 
from reflection seismograms, 4:37618 

P.C., See Lineberger, W.C., 
4:37171 
Enger, M.D., See Hampel, A.E., 4:37510 
-B., See Wahl, A.C., 4:37220 

Englesson, G.A., Technical and economic 
feasibilities of wet/dry tower systems 
for water conservation, 4:36241 
(DOE/ET—0076, pp 29p, App.A 
Paper 2) 

, W., Process and measuring 
arrangement for determining the 
concentration profile of air impurities 
or natural components of the 
atmosphere, 4:37456 

Engstroem, J.A., See De Geer, L.E., 
4:37460 

Entel, P., Influence of Fermi surface 
anisotropy on H/sub c2/(T), 4:37729 

Enuestuen, B.V., See Demirci, S., 4:37184 

Epperly, W.R., EDS coal liquefaction 
process development, Phases IIIB/IV. 
Annual technical progress report, July 
1, 1977—June 30, 1978, 4:35579 (FE— 
2893- 17) 

M., Analysis of coal 
hydrogasification processes. Final 
report, 4:35537 (FE—2565-14) 

See Yim, A., 4:37301 

Erdal, B.R., Laboratory studies of 
radionuclide distributions between 
selected ground waters and geologic 
media. Progress report, October 1— 
December 31, 1978, 4:37491 (LA— 
7638-PR) 

Sorption—desorption studies on granite. 
I. Initial studies of strontium, 
technetium, cesium, barium, cerium, 
europium, uranium, plutonium, and 
americium, 4:35909 (LA—7456-MS) 

Erdman, C.A., Bubble behavior in LMFBR 
core disruptive accidents. Annual 
report, October 1977—September 
1978, 4:36520 (NUREG/CR—0604) 

R.C., Risk methodology 
presentation, 4:36508 (EPRI-NP—79- 
1-LD) 

Erdmann, W., Thermal drying during pit- 
coal dressing in the Federal Republic 
of Germany, 4:35680 

Eremin, I.V., See Ammosov, I.I., 4:35603 

Erkhan, F.M., See Neklepaev, B.N., 
4:36364 

Ermak, D.L., ATMAS: a three- 
dimensional atmospheric transport 
model to treat multiple area sources, 
4:37441 (UCRL—52603 

Erpenbeck, J.J., Molecular dynamics 
techniques for hard-core systems, 
4:37654 


Eshelman, F.R., Solar furnace, 4:36185 
Eskin, N.B., See Glebov, V.P., 4:36298 





R.H., Thermal efficiency of a 
hot wall furnace fired with coal/oil 
mixtures at low concentrations (0 to 
16%), 4:35705 (M—78-79, pp 153-168) 

nae L.G., 4:35594, 4:35595 

Essmann, U., See Kiessig, H., 4:37732 

Estes, Z.L., ‘Synthesis of chlorine-free 
TATB, 4:37422 (MHSMP—79-3) 

Estlimbaum, P., Domestic heating by heat 
pumps, existing machines, possible 
progress, 4:36873 

Eterno, C.T., See Powell, J.R., 4:37868, 
4:37886 

Etievant, C., Thermodynamic conversion 
of solar energy, 4:36085 

See Cosar, P., 4:36083 

Etkin, A., See Ashford, V., 4:37383 

Etsell, T.H., Performance of solid oxide 
fuel cell electrodes, 4:36815 (BNL— 
50756, 44 Sorte! 

Evans, A.R., Evaluation of selected near- 
term energy-conservation options for 
the Midwest, 4:36647 (ANL/EES- 
TM—41) 

Evans, J.C. Jr., Application of 
semiconductor diffusants to solar cells 
by screen printing, 4:36040 

Evans, L.S., Electric battery cell, 4:36564 

Electrical battery cell, 4:36587 

Evans, M., See Gisser, M., 4:37494 

Evans, M.L., See Jain, M., 4:35851 

Evans, R.K., Lithium reserves and 
resources, 4:35951 

Evans, S., See Jory, H., 4:37927 

Evans, T.J., Native bituminous materials in 
Texas, 4:35812 

Everett, C.J., Combinatorics of random 
walk with absorbing barriers, 4:38040 

Eyman, L.D., See Trabalka, J.R., 4:35932 

Eyring, L., Nature of extended defects and 
their ordering in fluorite-related 
refractory oxides, 4:37112 (ANL—77- 
21, pp 170-179) 

Ezoe, M., See Fujishiro, T., 4:36989 


F 


Fabian, H.W., Incineration plant with flue- 
gas scrubbers for disposal of chemical 
waste, 4:36942 

Fabris, G., Influence of wall-jet pas 
injection on liquid-metal MHD 
generator performance, 4:36756 

Facer, J.F. Jr., Trends in uranium 
production, 4:35854 (GJO—108(78), 
pp 189-196) 

airfax, R., Railways and mining: moving 
into the ‘80s, 4:37278 

Fallon, J.J. Jr., Improved system for using 
waste heat and process for its 
manufacture and installation, 4:36341 

Faltens, A., Acceleration systems for 
heavy-ion beams for inertial 
confinement fusion, 4: er (CONF- 
771035—P1, pp 57-7 

Faltens, A.A., See lester 2 R.E., 4:37381 

Fano, he Correlations of excited electrons, 


wee a J.P., See Greenwood, M.R., 

4:37163 

Farber, M., See Lu, C.L., 4:36764 

Farchadzadaeh, E.M., Constructive 
exactness of the safety data of 
interconnected networks on the basis 
of statistical data, 4:36362 

Farello, G.E., See Cumo, M., 4:36381 

Farfaletti-Casali, F., Design of a modular 
blanket with gas cooled =" lithium, 

— (CONF-780508—P1, pp 249- 


See Biggio, M., 4:37995 
Faris, J.P., aration of metal ions by 
anion exchange in mixtures of 


34A 


hydrochloric acid and hydrofluoric 
acid, 4:37164 (ANL—78-78) 

Farley, E., See Becker, J.A., 4:37721 

Farnsworth, A.V. Jr., See Chang, J., 
4:37960 

Farrar, L.E., See Eberle, J.W., 4:35720 

Farrar, S.S., See Bourland, W.C., 4:36201 

Farrell, D.E., See Huebener, R.P., 4:37740 

Farrell, D.R., Method for re ejuvenating 
catalysts in hydrodesulfurization of 
hydrocarbon feedstock, 4:35776 

Farrell, K., Helium-induced shift in the 
temperature d dence of swelling, 
4:38002 (CONF-790125—34) 

Farthmann, F., Minister for work, health, 
and social questions of the North 
Rhein-Westphalen District: removal 
of cooling tower heat from power 
stations. A contribution to the 
discussion of location problems in the 
planning of power stations and power 
station parks, 4:36438 (ANL-Trans— 
1146) 

Fartum, P., See Kvernes, I., 4:35797 

Fasman, G.D., See Fulmer, A.W., 4:37508 

Fattah, A-F.M-A., See Price, A.F., 4:37246 

Fazlutdinov, A.R., Elimination of hydrate 
lock during the operation of gaslift 
wells, 4:35755 

Feagin, J.M., Atomic excitation effects on 
nuclear resonances and Q values, 
4:37715 (ORO—2408-148) 

Fearon, J., History and development of the 
heat pump, 4:36839 

Fecht, K.R., Geology of Gable Mountain- 
Gable Butte Area, 4:37608 (RHO- 
BWI-LD—5) 

Fedchun, L.V., See Vorob’ev, V.M., 
4:37026 

Fedor, B.J., See Alien, H.L., 4:37998 

Fedorishin, M. I, See Vazhnov, A.L., 
4:36289 

Fedorov, V.I., See Gusakov, E.Z., 4:37857 

Fedoseenko, A.V., Thermal fatigue testing 
of finned tube panels, 4:36292 

Feely, H.W., Radionuclides and trace 
metals in surface air, 4:37465 (EML— 
349(app.), pp B.1-B.174) 

See Toonkel, L.E., 4:37145 

Feit, M.D., See Fleck, J.A. Jr., 4:37432 

Felber, F.S., Laser acceleration of reactor- 
fuel pellets, 4:37936 

Felder, R.M., See Ferrell, J.K., 4:35515 

Feldman, B.J., Enhancement of laser pulse 
contrast ratios via transient response 
of narrow band resonant absorbers, 
4:37293 

Feldman, W.C., Electron characteristics in 
the high speed solar wind, 4:37632 
(LA-UR—78-3043) 

Fellner, W., See Page, W.P., 4:36623 

Fels, M.F., Breakdown of rapid rail energy 
costs: a study of three systems, 


Fenstermacher, J.E. Jr, Progress in the 
testing of refractories for directly- 
fired MHD air heater service, II, 
4:36766 (ANL—77-21, pp 114-120) 

Fenton, F.H. Jr., Survey of cyclic load 
capabilities of fossil-steam generating 
units. Final report, 4:36236 (EPRI- 
EL—975) 

Fenton, J., Truck chassis design, 4:37031 

Ferguson, R. B., Uraniferous gorceixite 
occurrences in Aiken County, South 
Carolina. National Uranium Resource 
Evaluation Program. 
Hydrogeochemical and stream 
sediment reconnaissance, 4:35847 
(GJBX—47(79)) 

Fernandes, J., Practical operating 
problems of energy recovery from 
municipal wastes, 4:35988 

Fernandes, J.H., Overview of energy 
recovery from municipal waste, 
4:37332 


ERA Vol. 4, No. 13 


Fernandez, S.J., Methods evaluation for 
the continuous monitoring of carbon- 
14, krypton-85, and iodine-129 in 
nuclear fuel reprocessing and waste 
solidification facility off-gas, 4:35869 
(ICP—1187) 
See McDonald, F.N., 4:35870 
Fernelius, W.A., East Mesa geothermal test 
site, 4:36196 
Ferrante, J.G., Heterotrophic bacteria 
associated with the degradation of 
zooplankton fecal pellets in Lake 
Michigan, 4:37485 
Ferrari, G., See ae. F., 4:36333 
See Cumo, M., 4:36381 
— G., Uppe 1 Gesso: 1500 MVA for 
the Italian network, 4:36545 
Ferrell, J.K., Coal gasification: - 
cleaning test facility, 4:35515 (EPA— 
600/7-78-063, pp 375-386) 
Fertis, D.G., See Lieblein, S., 4:36229 
Fessenden, R.W., See Zemel, H., 4:37210 
Fessenden, T.J., See Briggs, R.J., 4:37968 
See Hester, R.E., 4:37381 
Fetkovich, J.G., Studies of biofouling i in 
ocean thermal energy conversion 
plants, 4:36090 (COO—404 1-3) 
Feynman, R.P., Correlations in hadron 
collisions at high transverse 
momentum, 4:37695 
Fike, C.D., Heating device, 4:36867 
Filat'eva, R.I., See Davydov, N.I., 4:36306 
Filby, R.H. Shah, K.R., Trace elements in 
the solvent refined coal process, 
= (EPA—600/7-78-063, pp 266- 
282 
Filippov, G.A., Investigation of turbine 
separator stage for low thermal 
gradients, 4:36285 
Fillo, J., Fusion reactor thermal— 
hydraulics, 4:37929 (BNL—25631) 
Fillo, J.A., First wall fusion blanket 
temperature variation - slab geometry, 
4:37931 
Fillo, J.P., Analysis of RA-21 effluent 
data: GFERC slagging fixed bed 
gasifier, 4:35613 —2496-24) 
P., Process and equipment for gas 
cleaning, 4:36946 
Fincke, J.R., See Winsel, C.E., 4:37410 
Finfgeld, C.R., See Zwilsky, K.M., 4:37991 
Fink, C.E., See Curran, G.P., 4:35564 
Fink, J.H., See Carlson, G.A., 4:37892 
Fink, W., See Schlegel, D., 4:37318 
Firth, B.A., See Swanson, A.R., 4:35682 
Fischer, H., Ash handling system of the 
Elbistan power plant in Turkey, 
4:36275 
Fischer, S.M., See Berry, D.L., 4:37574 
See Slaga, T.J., 4:37575 
r, T., Back-pressure turbine sets in 
heat-electric stations. High-s 
geared turbosets or direct-drive units, 
4:36320 
Fischer, W.A., Solid electrolyte with 
Ses ion conduction at 
igher temperatures, 4:37186 
B.1., See Kononenko, V.E., 
4:36591 
ee H.G., See Veach Long, T. II, 
Fisher, A., E-beam heating of a mirror 
confined plasma as a function of the 
diode geometry and the magnetic field 
at the diode, 4:37755 (CONF- 
771035—P1, pp 355-367) 
Fisher, E.R., See Maples, M.D., 4:38039 
Fisher, R.A., See Feldman, B.J., 4:37293 
Flagg, J.F., Hydrocarbon conversion with 
an acidic multimetallic catalytic 
composite, 4:35777 
Flaim, S.J., Economic feasibility and 
market readiness of solar technologies. 
Draft final report. Volume I, 4:36027 
(SERI/TR—S52-055d(Vol.1)) 
Economic feasibility and market 
readiness of solar technologies. Draft 





JULY 15,1979 


final report. Volume II, 4:36028 
(SERI/TR—S52-055d(Vol.2)) 
, J.E., See Dumbaugh, W.H., 
4:37982 
Flatley, T., See Cutler, A.J.B., 4:36277 
Fleck, J.A. Jr., Time-dependent 
propagation of high-energy laser 
through the atmosphere: II, 
4:37432 
Fleck, R.N., Method of producing 
mechanical energy from geothermal 
fluids, 4:36214 
H.H., See Davis, H.A., 
4:37913 


Fleiss, J.L., Degree of similarity within 
several binomial samples: a measure 
and test thereof, 4:37430 (COO— 
2874-43) 

Fleming, E.S., See Waibel, R.T., 4:35691 

Fletcher, G.N., See Luckie, P.T., 4:35677 

Fliedner, T.M., Cell biology basis for the 
life of an organism in the radiation 
field, 4:37542 (ANL-Trans—1152) 

A.M., See Boyd, L.L., 4:36927 

Flood, J.F., Protein synthesis inhibition 
and memory for pole jump active 
avoidance and extinction, 4:37503 

Flower, W.L., Analysis of particle- 
temperature modulations induced by 
pulsed-laser sources, 4:37228 
(SAND—79-8607) 

Floyd, M.A., See D'Silva, A.P., 4:35850 

Floyd, R., Secondary beam line phase 

space measurement and modeling at 
LAMPF, 4:37374 (LA-UR—79- +49) 

Flumerfelt, R.W., Basic studies in the 
displacement of residual oil by 
chemical flooding. Annual report, 
4:35736 (BETC—5075-1) 

Flynn, K.F., See Gindler, J.E., 4:36449 

Fogaroli, R.P., See Buerger, E.J., 4:36048 

Foldiak, G., Rate constants for the 
are of radicals by iodine, 
4:3714 


Fonash, S. i. See Szedon, J.R., 4:36044 

Fontana, M. H., Breeder Reactor Safety 
and Core Systems Programs. Progress 
report, July—September 1978, 
4:36523 (ORNL/TM—6698) 

Foote, D.E., See Hunt, C.E.L., 4:37062 

Ford, J.R., See Rowell, R.L., 4:35713 

Ford, W.T., Track-finding program for the 
central drift chamber, 4:37407 
(COO—2114-29) 

Foreman, K.M., See Gilbert, B.L., 4:36234 

Forrestal, M.J., Tamped impulse 
simulation with an electrically 
exploded etched copper mesh, 4:37239 
(SAND—79-0132) 

Forster, G.A., Pressure sensor for high- 
temperature liquids, 4:36423 

Fortak, H., Concerning the thermal load 
on the atmosphere especially from 
power station parks, 4:36348 (ANL- 
Trans—1146) 

Foster, C.B., Overview of the US DOE 
Coal-Oil Mixture program, 4:35694 
(M—78-79, pp 9-20) 

Foster, R.E., See Wechsler, M.S., 4:37103 

Foust, O.J., Sodium—NaK engineering 
handbook. Volume IV. Sodium 
pumps, valves, piping, and auxiliary 
equipment, 4:36424 

Fowler, J.S., See Wolf, A.P., 4:37212 

Fox, U., Examination of the economy of an 
external air-water heat pump with gas 
boiler in parallel and alternative 
operation, 4:36874 

Fradin, F.Y., See Shenoy, G.K., 4:37723 

Fraley, S.K., Bounded flux-at-a-point 
estimators for multigroup Monte 
Carlo computer codes, 4:36447 

France, D.M., CHF-induced thermal 
oscillations measured in an LMFBR 
steam generator tube wall, 4:36404 
(ANL-CT—78-1) 


35A 


Frandsen, G.B., Selection of the reference 
concept for the surface examination 
stations in the fuels and materials 
examination facility, 4:37263 (HEDL- 
SA—1597) 

Frank, K., See Einbrodt, H.J., 4:37455 

Frank, R.B., Integrated computer network 
high-speed parallel interface, 4:38021 
(LA—7718-MS) 

Franke, F.H., Brown coal dust - direct 
utilization for process heat generation, 
4:35724 

See Wenzel, W., 4:35545 

Frankel, R.F., See Nawrocky, R.J., 4:37384 

Franklin, A.D., See Young, K.F., 4:36821 

Frantz, E.R., Vertical instability in TNS, 
4:37820 (CONF-780508—P2, pp 851- 
857) 

See Chao, Y.A., 4:37821 

Frazier, D.H., High-level radioactive 
waste management, 4:35894 

Frazier, G.C., See Meyer, J.P., 4:35507 

Frazier, M.E., See Morris, J.E., 4:37511 

Frederking, T.H.K., See Lee, J.Y., 4:37257 

Freedman, D.Z., Supergravity field 
theories and the art of constructing 
them, 4:37750 

Freeman, J.M. Jr., Combined wall burner 
and flame holder for heat recovery 
steam generator, 4:36342 

Freeman, J.R., See Baker, L., 4:37958 

See Kuswa, G.W., 4:37953 
See Miller, P.A., 4:37971 

Freistaedter, O., Device to generate 
electricity such as a galvanic element, 
4:36563 

Frenkel, A.L., See Mikhailovskii, A.B., 
4:37834 


Frenzel, P., Extinction measurements of 
dust emissions from firing solid fuels, 
4:37451 

Frey, W.P., See Harrar, J.E., 4:36218 

Friberg, S., Solubilization by nonionic 
surfactants in the HLB-temperature 
range, 4:37197 

Fridlyander, L.Ya., Opening a seam with a 
capsule gun when the stratal pressure 
is greater than the face pressure, 

747 


Fridman, L.I., Adaptability of turbine 
blades, 4:36322 

Friedlander, E.M., How fast does the 
multiplicity of particle production in 
p—p collisions really increase with 
primary energy, 4:37682 (LBL—8530) 

Friedman, A., See Dreike, P.L., 4:37949 

Friedman, P., External vs. internal 
knowledge acquisition: joint venture 
activity and R and D intensity, 
4:36616 

Friedman, S.A., Field description and 
characterization of coals samples by 
the Oklahoma Geological Survey, 
1971—1976, 4:35645 

Friedrich, R., Criteria and methods for site 
selection, 4:36359 (IKE-K—51-1, pp 
E.1-E.27) 

Simulation of the system energy— 
environment—industry, 4:36605 
(IKE-K—51-1) 

Frigo, A.A., See Van Loon, L.S., 4:37492 

Frisch, H.L., Some aspects of equations of 
state, 4:37657 (LA—7591-MS) 

Fritch, J.R., 
Bicyclobutadienylene(tricyclo[4.2.0.0? 
5Jocta-1,3,5,7-tetraene)-eta5- 
cyclopentadienylcobalt. A possible 
intermediate in the remarkable gas 
phase rearrangement of 1,2-diethynyl- 
eta*-cyclobutadiene-eta5- 
cyclopentadienylcobalt, 4:37194 

Fritz, I.J., Response of ferroelectric 
ceramics to uniaxial stress, 4:37117 
(SAND—79-0610C 

Frolov, V.V., See Andreev, N.E., 4:37831 

Frommhold, G., See Grawe, J., 4:36694 


Frost, W., Summary of atmospheric wind 
design criteria for wind energy 
conversion system development, 
4:36222 (NASA-TP—1389) 

Frye, L.D., Weldability of electroformed 
nickel, 4:37047 (Y—2171) 

L.H., See Siegel, S., 4:37335 

Fujishiro, T., Electronic closed loo 
fuel ratio control system, 4:36989 

Fukui, J., See Takabatake, T., 4:36357 

Fulcher, M.K., See Fernelius, W.A., 
4:36196 

Fulford, P.J., See Moran, T.J., 4:36451 

Fuller, G.M., Comparison of five reactor 
concepts on the basis of scheduled 
maintenance requirements, 4:37997 
(CONF-780508—P2, pp 965-973) 

Fuller, R.H., Energy efficiency at the Ohio 
State University, 4:36653 

Fulmer, A.W., Analysis of chromatin 
reconstitution, 4:37508 

Funk, H.F., System for treating and 
recovering energy from exhaust gases, 
4:37359 

Funk, R.L., Cobalt way to dl-Estrone, a 
highly regiospecific functionalization 
of 2,3-bis(trimethylsilyl)estratrien-17- 
one, 4:37196 

Funyushkin, I.I., Conditions for miscibility 
ye! a with carbon dioxide, 
4:35754 


G 


Gagne, R.W., See Thomas, D.C., 4:35862 

Gaincev, V.A., See Kononenko, V.E., 
4:36591 

Gaines, G.B., See Carmichael, D.C., 
4:36036 

Gajdos, L.J., Studies in support of 
recirculating bed reactors for the 
Pp of coal. Topical report, 

4:35497 —2449-8) 

Gal'perin, M.I., Hydraulic turbines with 
the trade mark of the Leningrad Metal 
Works for export, 4:36019 

Galbraith, D.L., Simple binary collision 
theory of high beta mirror reactors, 
«3780 (CONF-780508—P2, pp 1134- 

14 
Galde, D.O., Cooling towers. 


Bibliography, , January—December 

1978, 4:36246 (TID—3360(Suppl. 3)) 

Galkin, M.N., Method of determination of 
internal boundary conditions of heat 
exchange in cooled gas turbine blades, 
4:36324 

Gallagher, R.H., See Mang, H., 4:36248, 
4:36263 

Gallaher, R.B., See Scott, R. “Rie 4:36532 

Gallinat, H.E., Effect of the insulation 
ordinance and the modernization and 
energy-conservation statutes on the 
thermal insulation of buildings, 
4:36649 

Gallyamov, F.S., See Nagumanov, M.M., 
4:35748 


Gamester, B., See Crawford L., 4:36722 
Gammnl, G., See Mobley, R.M., 4:37387 
Ganguli, A., Heat transfer characteristics of 
a non-boiling pool with spatially 
uniform gas injection, 4:36505 
(COO—4171-3) 
Gano, K.A., Analysis of small mammal 
populations inhabiting the environs of 
a low-level radioactive waste pond, 
4:37562 (PNL—2479 
Gans, B.E., See Freeman, J.M. Jr., 4:36342 
Ganser, K., Space-related aspects of energy 
policy i in departmental research of 
est Germany, 4:36693 
H.T., See Hanisch, J.L., 
4:37454 





Garber, H.J., TNS tritium systems, 4:37940 
(CONF-780508—P2, pp 680-689) 

Garcia G., A., Utilization of municipal 
solid waste from the city of Austin as 
supplementary fuel for combination 
firing with coal at the Fayette 
Electric Power Plant, 4:36736 (UT/ 
CES-ES—3) 

Gardner, D., See Bleser, E., 4:37370 

Gardner, W.L., See Dagenhart, W.K., 
4:37933 

Garfinkel, M., Floating Substrate Process. 
Large-Area Silicon — Task, Low- 
Cost Solar Array Project. Final 
oat 4:36037 (DOE/JPL/954350— 


3) 
Garkusha, A.V., See Shnee, Ya.I., 4:36281 


Garren, A., See Cline, D., 4:37376 

Garrett, D.E., Investi _—~ of Woody 
biomass species for fuel production in 
warm climate, non-agricultural land 
irrigated by brackish on saline water. 
re quarterly report, 4:36058 (TID— 
28998) 


Garrett, J.N., Petroleum-producing 
capacity in the non-communist world 
through 1990, 4:36709 

Garrett, K., —s with metal o-ring 
seals, 4: 3699 

Stonefield teat vehicles, 
4:37233 
W.M. Jr., See Parker, E.R., 
4:37054 

Gaskell, D.R., Thermodynamic properties 
of slags, 4:37198 (ANL—77-21, pp 
185-189 

Gaspar, P.P., See Schlyer, D.J., 4:37182 

vic, N., Cyclic processes with 
nitrogen tetroxide. Calculations, 
4:36274 

Gati, L., See Pinter, F., 4:37294 

Gavrilov, E.I1., Graphic and analytic 
method of determination of static 
pressures in gas exhaust channels of 
chimneys, 4:36297 

Geer, R.L., Ocean engineering capabilities 
and requirements for the offshore 
petroleum industry, 4:35770 

Gelles, D.S., Experimental method to 
determine the role of helium in 
neutron-induced microstructural 
evolution, 4:37101 (HEDL-SA—1610) 

Genberg, R.W., See Dooher, J.P., 4:35706 

See Mullen, F.K., 4:37741 
, W.M., Heritable-translocation 
test in mice, 4:37576 

Gentry, J.C., See Perey, F.G., 4:37700 

Geoerg, W., Thermal insulation: a must in 
housing modernization, 4:36687 

Geoffroy, K., See Beene, J.R., 4:37711 

George, T.J., See Ber , P.D., 4:35719 

Georgi, H., Winner of the vector-model 
look-alike contest, 4:37687 

Geppert, O., See Poehnl, H., 4:36265 

Geraci, E.E., Measurement and control of 
the coal in coal-oil mixtures, 4:35711 
(M—78-79, pp 260-270) 

Gerber, K.A., See See Sethian bien. D., 4:37917 

Gericke, B., ‘Natural circulation i in waste- 
heat steam generators, 4:36931 

, P., Seismic and environmental 
qualification of class IE equipment 
manufactured in Spain, 4:36509 (INIS- 
mf—4256) 

Gerling, L., See Kramer, R., 4:36008 

P., Gas generator with 
cylindrical pressure reactor, 4:35551 
ler, W., Use of the volumetric 

water-flow measurement for 
determining the efficiency of large 
pumps and turbines, 4:36276 

L.E., See Lake, L., 4:37573 

Gerth, H.L., Analysis of diamond-turned 
>a optics, 4:37290 (Y/DA— 


Gerwin, R., Fuel burner, 4: . 

Gesell, T.F., Personnel B-dosim 
method for red energy 
dependence, 4:37559 (I 12090) 

, L.B., Kinetic equations of fracture 
in complex a of cyclic 
loading, 4:3631 

H., Process for the partial 
oxidation of liquid hydrocarbonaceous 
fuels, 4:35969 

Ghaly, M.A., See Epstein, M., 4:35537 

Ghanem, — Paradox of conservation, 
4:36658 

Ghassemi, M., See aiaee. § C. F., 4:35628 

Ghosh, S., See Klass, D.L 4:36059 

Gibbons, a Behaviour of slow Langmuir 
solitons, 4:37848 

Giblin, F.J., Effects of x-irradiation on lens 
reducing systems, 4:37536 (COO— 
2012-37) 

Gibson, C.1., See Anderson, D.R., 4:37486, 
4:37570 

Gibson, W.H., See Papaconstantinou, J., 
4:37505 

Giddings, J.M., Some ecological and 
experimental properties of complex 
aquatic microcosms, 4:37482 

Giddings, S.J., See Young, D.A., 4:37506 

Gies, R.A., See Ballou, J.E., 4:37563 

Giessen, B.C., See Russell, A.M., 4:37063 

Gil'man, E.S., Typical tensometric device 
to measure axial forces in steam 
turbine tests, 4:36326 

Gilad, P., Processes leading to enhanced 
energy deposition by particle beams, 
4:37961 (CONF-771035—P1, pp 207- 
218) 

Properties of high v/y diodes using thin 
Hy anodes, 4:37962 (CONF-771035— 
p 219-230) 
met, BL Fluid dynamics of diffuser- 
augmented wind turbines, 4:36234 

Gillet, R., See Berthet, M., 4:37259 

Gillette, J.L., See Singer, R.M., 4:36543 

Gilligan, J.G., Divertor design for the D- 

He field-reversed mirror, 4:37907 
(CONF-780508—P2, pp 865-872) 

Gilmartin, B.J., See Dooher, J.P., 4:35706 

Gilmore, J.M., Computer simulation of 
radial transport in tandem mirror 
machines, 4:37811 (UCID—18065) 

Gindler, J.E., Fission yields for fast- 
neutron fission of uranium-238, 
4:36449 

Ginnard, K.J., Correlation of weathered 
lignite with pH and depth of cover, 
4:35643 

Gintz, J.R., Central receiver design 
considerations for Brayton cycle solar 
power plants, 4:36081 (AED-Conf— 
78-212-016) 

Gisser, M., Water: agriculture vs energy 
development in the Four Corners 
Area, 4:37494 (LA—7643-MS) 

Gitman, M.L., Utilization of the condensing 

ity of heat-and-power plants in 
unified power systems during non- 
heating seasons, 4:36339 

Givens, E.N., Hydroprocess solvent 
refined coal, 4:35582 

Gladkii, A.M., Experimental investigation 
of quasistationary waves excited on 
periodic injection of electron bunches 
into a plasma, 4:37851 

Phase focusing of density-modulated 
electron beam in plasma, 4:37797 

Glass, J.W., See Wendt, J.O.L., 4:35690 

Glebov, V.P., Investigation of deposits 
formed “during com os treatment 
of feedwater, 4:362' 

Glendenin, L.E., See Gindler, J.E., 4:36449 

Glennon, C.B., See Rowell, R.L., 4:35713 

Glomm, H.M., See Zink, J.S., 4:36947 

Gluz, 1.S., See Benenson, E.I., 4:36286 

Glysson, E.A., Incineration residue 
separation: recovery of ferrous 
fraction, 4:37331 


ERA Vol. 4, No. 13 


Godfrey, B.B., Galerkin algorithm for 
multidimensional plasma simulation 
codes. Informal report, 4:37804 (LA— 
7687-MS) 

Godrick, J.A., Solar collector surface, 
4:36189 

Godwin, D.W., See Murray, W.L., 4:35669 

Goericke, P., Block heat and power station 
No. 1 in Heidenheim, 4:36237 

Goerling, H., Operation experience of the 
salt cavity storage Huntorf of EWE, 
4:35811 

Goetzberger, A., Array to convert light 
energy into thermal energy, 4:36168 

Gogolev, 1.G., Effect of input conditions on 
characteristics of gas turbine output 
devices, 4:36288 

Gol’tsman, V.L., See Brodskii, Yu. Ya., 
4:37849 

Golan, S., See McDonald, J.S., 4:36406 

Goland, A.N., Experimental evaluation of 
the primary damage process: neutron 
energy effects, 4:37988 (BNL—25807) 

Gold, R.E., Special purpose materials: an 
assessment of needs and the role of 
these materials in the national 
program, 4:37993 (CONF-780508— 
P1, pp 588-597) 

, D., Marketing activities of a 
natural gas company, 4:36713 

Goldbach, J., Recent studies on the 
cadmium content in raw petroleum 
and mineral oil products, 4:35790 

Golden, J., See Kapetanakos, C.A., 4:37914 

Goldenbaum, G.C., See Sethian, J.D., 
4:37917 

Goldstein, D.J., See Wei, I.W., 4:35609 

Goldstein, N., See Stark, M., 4:36205 

R.A., See DeAngelis, D.L., 
4:37497 

Goldstein, S.A., Transport and focussing 
on intense electron and ion beams 
using external magnetic fields and 
— channels, 4:37951 (CONF- 

71035—P1, pp 71-81) 
See Mosher, D., 4:37965 

Golenetskii, S.I., Seismicity of Pre-Baikal: 
a history of its study and several 
results, 4:37616 

Golimbet, V.Ye., See Koronelli, T.V., 
4:35791 

Golling, B., Algorithm to quantify energy 
consumption and pollutant emissions 
in ground transportation of persons 
for alternative transportation system 
structures. Contribution to an 
objectification of transportation policy 
measures, 4:36902 

Goloshchapov, V.G., See Bukhalenko, E.I., 
4:35751 

—, Yu.P., See Zhukovskii, M.I., 


Golovko, v V., See Madoyan, A.A., 
4:36309 


Golzio, P.C., See Ferratini, G., 4:36545 

Gombert, D. II, Laboratory scale glass 
melter for ‘testing defense waste glass, 
4:35900 (CONF-790420—3) 

See Berreth, J.R., 4:35898 

—, ALL, See Marshak, Yu.L., 
4: 

Gontarovskaya, T.N., See Kozlov, LA., 
4:37260 

Gonzalez, F., Catalytic composition for 
internal combustion engines, furnaces 
and boilers, 4:37038 

Goode, P., See Rockmore, R., 4:37703 

Goodhue, L.H., See Shaw, M.L., 4:36667 

Goodman, D., See Steinberg, M., 4:36911 

, R.T., See Larson, G.F., 

4:35835 

Gootzait, E., See Austin, L.G., 4:35594, 
4:35595 

See Essenhigh, R.H., 4:35705 

Gora, M., Simple nano-seconds current 
impulse generator for heterojunction 
lasers, 4:37296 





JULY 15,1979 


Gorbanenko, N.A., See Davydov, N.L, 
4:36306 


Gorbunov, L.M., See Zauehr, K., 4:37863 
Gordeev, A.V., See Baranchikov, V.I., 
4:37947 
Gordeeva, N.P., See Shtern, E.N., 4:36355 
Gordienko, Yu.I., See Lebedinets, N.P., 
4:35752 
Gordon, J.L., Estimating hydro 
powerhouse crane capacity, 4:36016 
Gore, B.F., See Hartley, J.N., 4:35952 
Gorelov, D.N., Calculation of natural 
vibrations of sectorial plates of 
variable thickness, 4:3 
M.V., Measurement of 
anisotropy in the cosmic background 
radiation on a — angular scale at 33 
GHz, 4:37629 (LBL—7968) 
W.D., See Gisser, M., 4:37494 
» C., See Berk, H.L., 4:37767 
See Tonon, G., 4:37774 
, S.S., See Matveev, V.V., 
4:36295 
Gorshkov, G.P., Seismicity and 
seismogeology of eastern Siberia, 
4:37612 
Goscinski, J.S., ae gy description of 
coal drill cores, 4:35644 
Goscombe, P.W., Computer-based geolog/ 
assaylog system for coal exploration 
and evaluation, 4:35651 
J.T., Solar wind stream evolution, 
4:37631 (LA-UR—78-3031) 
.D., See Abou Ellail, M.M.M., 
4:37342 


Gosslee, D.G., See Generoso, W.M., 
4:37576 

Gosteva, T.S., Effect of amplification of a 
reverse current on interaction of 
intense relativistic electron beam with 
a gas target, 4:37795 

Gotskalo, B.L., See Shokotov, N.K., 
4:37010 

Gough, C.E., Influence of magnetic 
anisotropy on the properties of 
niobium in the mixed state, 4:37734 

Gough, P.B., See Jenkinson, D.E., 4:35686 

Gough, W.C., Alternative fusion concepts: 
engineering and utility considerations, 
— (CONF-780508—P1, pp 58- 

Gould, G., State water law in the West: 
implications for energy development, 
4:36624 (LA—7588-MS) 

Gould, J.R., Photochemistry as a route to 
chemicals. Synthesis and chemistry of 
acetylenic compounds. Recent 
advances in petrochemical processing: 
new routes. General papers, 4:37207 

Goulding, F.S., See Loo, B.W., 4:37439 

Govan, F.A., Experience with burning 
industrial wastes in steam-generating 
and high-temperature heat recovery 
systems, 4:3 

Govas, G., Uninterruptible power supply 
for the Gentilly Nuclear Power 
Station, 4:36402 

Gowan, M.J., Slimes dam design in S.A.-- 
from small ae around 
barberton to the massive dumps of 
today, 4:37279 

Goyal, K.P., See Kassoy, D.R., 4:36200 

Grace, R.P., See Deadman, D., 4:36944 

Gradov, O.M., Low-frequency oscillation 
of an rae pe oat layer of 
magnetized plasma, 4:37864 

Graefen, H., Gas-metal interaction with 
special regard to the type of 
mechanical load, 4:37080 

Graeff, R.W., Solar collector in flat plate 
construction, 4:36167 


Graetzel, M., Control of light-induced 
electron transfer reactions by micells, 
4:35966 

See Kiwi, J., 4:35967 

Graham, T.M., See Morris, J.E., 4:37511, 

4:37524 


37A 


Grallert, H., Solar heating systems. 
Technical aspects and economic 
limits, 4:36031 

Gralnick, S.L., Plasma engineering: a 
perspective, 4:37784 (CONF-780508— 
P2, pp 818-823) 

Grambow, L., See Vielstich, W., 4:36565 

Granatstein, V.L., See Sprangle, P., 4:37839 

Grandjean, P., See Siewert, C.E., 4:36448 

E.H.A., See Jurgens, B., 
4:37970 
G.N., See Fetkovich, J.G., 


4:36090 

Grassino, R., See Ferratini, G., 4:36545 

Grathwohl, M., Energy supply. Resources 
- technologies - perspectives, 4:36674 

Grawe, J., Area planning and energy 
policy, 4:36694 

Gray, K.E., Enhancement of 
superconductivity by quasiparticle 
tunneling, 4:37724 

Gray, L.W., Determination of cadmium in 
solutions containing uranium, 
neptunium, and plutonium, 4:37155 
(DP—1480) 

Gray, W.H., User's guide to the CALVEC 
software library: a computer program 
for emulation of CALCOMP graphics 
on a versatec printer/plotter, 4:37805 
(ORNL/TM—6477/R1 

Green, L., Fusion blanket integral 
neutronics experiments, 4:38008 
(WFPS-TME—79-009) 

Greenburg, H.J., Primer and user manual 
for a Fortran Language Interactive 
Processor (FLIP), 4:38017 (DOE/ 
EIA—0103/25) 

Greenwood, J.R., REBEL/BASIC: real- 
time language extensions. A user's 
guide, 4:38037 (UCRL—52646) 

Greenwood, M.R., Epidemiological 
experience with the Magos’ reagents 
in the determination of different forms 
of mercury in biological samples by 
flameless atomic absorption, 4:37163 

Gregg, D.W., Underground coal 
gasification, 4:35546 

Gregory, W.D., Analysis of evidence for 
superconducting energy gap and 
pairing interaction anisotropy for two 
types of experiments, 4:37746 

Gregory, W.S., See Martin, R.A., 4:37261 

Grein, H., Fatigue cracking in stay vanes 
of large Francis turbines, 4:36013 

Hydraulic forces acting on the upstream 
and downstream pipelines and the 
casing of butterfly valves during 
closing, 4:36012 

Grekas, A.J., See Gregory, W.D., 4:37746 

Grennard, A.H., Underground storage for 
cold and hot products and methods 
for constructing same, 4:35810 

Grenzner, M., See Grawe, J., 4:36694 

Gresho, P.M., See Chan, S.T., 4:35805 

Greskovich, E.J., See Givens, E.N., 
4:35582 

Greubel, W., See Goetzberger, A., 4:36168 

Gribulya, Vv. B., See Savitskii, E. M., 4:37187 

Griego, R., Correlation of FR80 16mm 
COM and full frame 16mm projection 
aperture, 4:38020 (LA—7705-MS) 

Griffin, P.M., See Bashkin, S., 4:37643 

Griffin, R.A., Solubility and toxicity of 
potential pollutants in solid coal 
wastes, 4:35610 (EPA—600/7-78-063, 
pp 506-518) 

Griffith, P., See Kirchner, W., 4:36540 

Griffith, W.L., See Grune, W.N., 4:35738 

Griffiths, V. V., See Callister, W.D. Jr., 
4:37122 

bat cog G., See Collin, G., 4:35977 

Grimes, W.R., See Saltmarsh, M.J., 4:37889 

Grinchenkov, V. P., See Lobov, B. N., 
4:37025 

Grinstead, E., See Lewis, R.W., 4:36562 

Gripenberg, H., Recovery of the energy in 
the cooling water from different 


furnaces at metallurgical plants, 
4:36929 (JERNF-D—221) 

Grishin, V.K., Problems of charge and 
current neutralization on electron 
beam injection into a bounded 
waveguide with a magnetized plasma, 
4:37856 

Grizzle, P.L., Correlation of crude oil 
source with nitrogen, sulfur, and 
carbon stable isotope ratios, 4:35795 

Grobner, P.J., Effect of molybdenum 
content on the sulfide stress cracking 
resistance of AISI 4130-type steel 
with 0.035% Cb, 4:37094 

Grogan, P.J., See Rubin, E.S., 4:35634 

Grose, L.T., Geology of the Gerlach- 
Hualapai Flat geothermal area, 
northwestern Nevada, 4:36202 

Gross, D.J., Mechanism for quark 
confinement, 4:37684 

Gross, S., Characterization of fragmented 
fuel from a thermal fuel-sodium 
interaction, 4:36515 

W., See Steinhauer, L.C., 
4:37876 

Grotheer, R.H., See Sterne, K.E., 4:36143 

Grubaugh, S., See Veach Long, T. II, 
4:37024 

Gruber, R., See Bernard, L.C., 4:37825 

Gruen, D.M., Method and device for 
storing thermal energy, 4:36554 

See Krauss, A.R., 4:37785 

Grundy, W.D., See Hetland, D.L., 4:35833 

Grune, W.N., Enhanced oil recovery 
chemicals from renewable wood 
resources, 4:35738 (ORNL—5525) 

Gryczkowski, G.E., First-wall design 
limitations for linear magnetic fusion 
(LMF) reactors, 4:37903 (CONF- 
780508—P1, pp 334-346) 

Gschneidner, K.A. Jr., L.S. (Larry) 
Darken’s contributions to the theory 
of alloy formation and where we are 
today, 4:37057 (IS-M—189) 

Gude, W.D., See Ball, F.L., 4:37580 

Gudenau, H.W., See Wenzel, W., 4:35545 

Gudzyuk, V.L., See Tverskoi, Yu.S., 
4:37341 

Guenther, R., Noise caused by turbulent 
diffusion flames, 4:35807 

Guerin, M.R., See Ho, C.H., 4:35619 

Guild, W.R., See Smith, M.D., 4:37529 

Gulbransen, E.A., See Huang, T., 4:37092 

Gulko, G.M., See Marion, C.P., 4:35543 

Gulyaeva, T.A., See Davydov, N.L., 
4:36306 

Gunderson, M., See Reistad, G.M., 4:36215 

Gupta, V.P., See Gesell, T.F., 4:37559 

Gurvich, L.V., Thermodynam‘> functions 
of gaseous K2SO, and Cs2SQ, in the 
standard state, 4:37225 (ANL—77-21, 
pp 241-246) 

Gusakov, E.Z., Decay of electromagnetic 
wave into two plasmons in an 
inhomogeneous plasma, 4:37857 

Guseva, L.A., See Gorelov, D.N., 4:36017 

Gushchin, N.I., See Fridlyander, L.Ya., 
4:35747 

Gusman, M.T., See Bikchurin, T.N., 
4:37284 

Gustavsson, G., Low-energy greenhouse, 
4:36890 

Gut, L., Effect of microsomal enzyme 
induction on benzene 
biotransformation in rats, 4:37584 

Gutman, E.M., Influence of corrosion 
fatigue of oil pipeline material on 
pipeline reliability, 4:35794 

Guyette, W.A., See Young, D.A., 4:37506 

Guzik, A.I., Determining the efficiency of 
gas-lift wells, 4:35769 

Gwyn, C.W., See Magnuson, W.G. Jr., 
4:37325 





H 


Haack, B.N., See Istvan, L.B., 4:35826 
Haas, W.J. Jr., See D’Silva, A.P., 4:35850 
Haddad, C., Bulb turbines, 4:36005 (IDO— 
10076, pp 109-121) 
T., See Koizumi, H., 4:37162 

Hadenfeldt, A., Heat pump in competition 
with other space-heating systems, 
4:36858 

Haese, E., See Gernhardt, P., 4:35551 

Hafer, J.F., See Bohachevsky, 1.0., 
4:37976 

Hafez, M.M., Power consumption in a 
reciprocating plate extraction column, 
4:36920 

Hagford, D., See Marston, C.H., 4:36747 

Hahemann, R.F., See Troiano, A.R., 
4:37095 

Hahn, F.F., See Lundgren, D.L., 4:37553 

Hahn, H., Longitudinal coupling 
impedance of step discontinuities in a 
circular beam tube, 4:37365 (BNL— 
25732) 

Hahn, H.T., Effect of constituent 
properties on composite strength, 
4:37126 (UCRL—82051) 

Haight, R.C., Research on gun-barrel 
erosion mechanisms, 4:37242 
(UCRL—52000-79-1, pp 9-15) 

Upgrading the Site 300 explosive 
hydrodynamic test facility, 4:37424 
(UCRL-52000-79-1, pp 24-33) 

Vacuum technology for magnetic 
research, 4:38005 (UCRL—52000-79- 
2, pp 16-24) 

Haimes, R., See Kolb, C.E., 4:36791 

Haj-Issa, S., See Zerna, W., 4:36260 

Hakanen, M., Determination of "Pu in 
evnironmental samples by liquid 
scintillation counting: preliminary 
report, 4:37472 (COO—3011-10, pp 
79-90) 

See Jaakkola, T., 4:37473 

See Tahtinen, P., 4:37166 

Halbert, M.L., See Beene, J.R., 4:37711 

Hale, H.J., Solar project cost report, 
4:36112 (SOLAR/2018—78/60) 

Hall, E.J., See Rini, F.J., 4:37539 

Hall, G.M., Gas industry and soft path 
technology, 4:36672 

Hall, R.N., See Garfinkel, M., 4:36037 

Halpin, W.J., Mathematical treatment of 
measurement data for supplanting the 
use of an optical comparator in 
inspection of manufactured parts, 
4:37316 (SAND—78-1787) 

Halter, J.M., See Parry, H.L., 4:35655 

Hamilton, R.W., See Evans, A.R., 4:36647 

Hamilton, W.R., See Ross, H.R., 4:36715 

Hamley, W., See Herington, J., 4:37493 

Hammer, D.A., See Dymoke-Bradshaw, 
A.K.L., 4:37818 

See Sethian, J.D., 4:37917 

Hamner, G.P., See Bearden, R. Jr., 4:35779 

Hampel, A.E., Physically altered leucyl- 
tRNA synthetase complex in a CHO 
cell mutant, 4:37510 

Hampton, R.K., See Velzy, C.O., 4:36964 

See Chiao, T.T., 4:37243 

Hanafee, J.E., Analysis of beryllium parts 
for cosmos 954, 4:37046 (UCRL— 
52597) 

Hangebrauck, R.P., Environmental 
assessment methodology for fossil 
energy processes, 4:35511 (EPA— 
600/7-78-063, pp 15-52) 

Hanisch, J.L., Ambient carbon monoxide 
monitoring and instrumentation, 
4:37454 

Hanna, W.F., See Spengler, R.W., 4:37611 

Hannon, B., Energy and labor intensities 
projected = the year 2010, 4:36662 
(COO—4628-2) 


Energy and labor in the construction 
sector, 4:36730 
Hansen, G.J., See Kruse, L.W., 4:37393 
weer ty See Maniscalco, J.A. 


reconstruction: the 
detection of small objects, 4:37527 
(LA-UR—79-544) 
Hantman, R.G., See Fabris, G., 4:36756 
Hara, T., See Li, N.C., 4:35587 
Harak, A.E., See Boade, R.R., 4:35819 
Harbar, J.R., See Evans, L.S., 4:36564, 


gress 
May 15, 1978—15 August 1978, 
4:36782 (FE—2706-08 

, E.P., Analyses of quality control 
samples at EML and contractor 
laboratories during 1978, 4:37150 
(EML—349, pp I.161-1.183) 

Hardy, E.P. Jr., EML diet studies: second 
— 1978, 4:37475 5 ML 38, pp 
I1.4-I1.6) 

Environmental Measurements 
Laboratory environmental quarterly, 
September 1—December 1, 1978, 
4:37458 (EML—349) 

Hardy, M.P., Numerical modelling of rock 
stresses within a basaltic nuclear waste 
repository. Phase II. Parametric 
desi; studies, 4:35916 (RHO-BWI- 
C—23) 

Harley, J.H., UNSCEAR-who bone 
rogram, 4:37558 (EML—349, pp 
1.7-I1.9) 

Harlow, F.H., See Cook, T.L., 4:37656 

B.N., See Petermam, D.J., 
4:37113 

Harms, K., North Sea 1978, 4:36705 

Harrar, J.E., On-line tests of organic 
additives for 4 gy a ad the 
precipitation of silica from agg 

Ti brine, 4:36218 (UCI 

Harris, L.A., Ultrafine structure of coal 
determined by electron microscopy, 
4:35586 (CONF-790415_-28) 

Harrison, F.L., See Smith, B.M., 4:37579 

H., Solar energy collector, 
4:36150 
J., See Floyd, R., 4:37374 

Harrison, J.M., Forecasting revenue 

requirements, 4:36720 
M.A., Open confinement 
—_—. 4:37893 (UCRL—50050-78-4, 

Stetinen W., See Raphaelian, L.A., 

4:35502 


Harry, I.L., See Isaacs, H.S., 4:36801 
Hart, B.R., See Hanisch, J.L., 4:37454 
Hart, T.G., Electrochemical systems based 
on oy chlorine sap a gas phase, 
4:36577 
Hart, W., Combustion and heat recovery 
from polymeric materials, 4:35999 
Harte, J., See Dudzik, M., 4:37483 
R.W., See Calkins, W.H., 
4:37577 
Hartley, J., Mitsubishi Mirage, 4:37234 
Skill-building basic transport, 4:36984 
Hartley, J.N., Potential lithium 
requirements for fusion power plants, 
4:35952 
Hartmann, H., See Speitkamp, L., 4:36251 
Hartmann, H.J., See Schmid J., 4:36832 
Harva, K., See Jaakkola, T., 4: 37473 
Harvey, A., See Hoffman, E.W., 4:37392 
Harvey, one energy collector, 4:36160 


+» 4:36318 


Hassanain, M.A., 
OPEC FO se tie 4:3671 
Hasselriis, Hollander, on. 4:36002 


ERA Vol. 4, No. 13 


Hatano, M., EPDC COM R and D 
laboratory tests and pilot plants, 
4:35704 (M—78-79, pp 113-152) 

R.H., Low temperature matrix IR 
and EPR spectroscopic studies of 
reactions intermediate in reactions of 
alkali metal atoms with H2O, CO, 
CHe, CaH, and COz, 4:37226 
CNL? -21, pp 283-288) 

Hauksdottir, H., phy Gee O., 4:37518 

Haumberger, H. Jr., See Riley, J.T., 
4:36880 

Hauser,G.M., See Yim, A., 4:37301 

R., District-heat supply, 
combined heat/power cycles, and the 
problems of our power supply, 
4:36957 

Havik, K.P., See Jones, R.L., 4:37050 

Hawryluk, R.J., See Hinnov, E., 4:37791 

Hay, K.A., See Cutler, A.J.B., 4:36277 

Hay, P.J., See Dunning, T.H. Jr., 4:37653 

Hay, R.D., See Marston, C.H., 4:36747 

Hayama, H., Solar heat collecting 
apparatus, 4:36157 

Hayes, J.M., See Ciccioli, P., 4:37169 

Hayes, R.L., See Washburn, L.C., 4:37213 

Haynes, V.O., See O'Neal, D.L., 4:36851 

Hazelrigg, G.A., New approaches to the 
economic evaluation of fusion 
research, 4:37883 (CONF-780508— 
P1, pp 500-509) 

Heap, R.D., Heat requirements and energy 
use in British houses, 4:36878 

Heath, R.T., Holistic study of an aquatic 
microcosm: theoretical and practical 
Heck lications, 4:37487 

-M., See Howland, H.R., 4:37887 

Hecke, S.S., See Rohr, D.L., 4: 37074 

Hecklinger, RS., Correlation of furnace 
operation and test results, 4:36968 

Heckman, R.A., Site suitability criteria for 
solidified high level waste 
repositories, 4:35928 (UCID—17831) 

Hedden, K., Hydrogen as raw material for 
the chemical and metallurgical 
industry, 4:35971 

ees DS CHP experience in Skultuna, 


Heath. CL. See Se E.F., 4:37807 
See Uckan, N.A., 4:37875 

Hedstrom, J.C., Solar heating and cooling 
results for | the Los Alamos study 
center, 4:36107 (LA-UR—78-2588) 

Heege, R., Device for —— the total 
efficiency of water central heating 
plants heated by oil or gas burners, 
4:36240 

Heerwagen, D.R., See Emergy, A.F., 
4:36119 

Hege, H., See Stark, M., 4:36205 

Hegji, S., See Jory, H., 4:37927 

Heiburg, O., Domestic gas fired heat pump 
plant in Dortmund, 4:36842 

Heat pump installation with gas engine 

drive-design and operational 
experience, 4:36953 

Heiden, C., See Schneider, R., 4:37742 

Heidrick, T.R., Application of a 3-beam y 
densitometer to two-phase flow 
— and density measurements, 

312 


Heil, B., See Nagy-Magos, Z., 4:35778 
Hein, K., See Goericke, P., 4:36237 
Heindel, N.D., Chemistry of 
radiopharmaceuticals, 4:37217 
Heinrich, R., See Schmid, J., 4:36832 
Heising, C.D., Reprocessing decision: a 
study in policymaking under 
uncertainty, 4:35874 
Helgeson, N.L., See Lu, C.L., 4:36764 
Hellberg, M.A., Ion cyclotron instability 
induced by perpendicular beam 
injection into a plasma, 4:37827 
Helm, S., Process for temperature 
treatment of components made of heat 
resisting materials, 4:36328 
Hembach, R.J., See Mullen, F.K., 4:37741 





JULY 15,1979 


rae ag R., See Rentz, O., 4:36352 
D.B., See Stroscio, M. A., 
4:37987 


— See Sheridan, T.F., 
4:3594, 

Henderson, “3: P., Hatchery culture of 
molluscs i in conjunction with the 
waste thermal effluent of a power 
plant, 4:36928 (DOE/ET—0078, pp 
13p, App.A Paper 9) 

Hendrey, G.R., Impacts of acid 
precipitation on decomposition and 
plant communities in lakes, 4:37433 
(BNL—25066) 

Hendricks, C.D., Power plant production 
of inertial confinement fusion targets, 
4:35954 (UCRL—52539) 

Hendrie, D.L., See Doll, P., 4:37710 

Hendrie, J.C. Jr, See Spencer, F.E. Jr, 
4:35687 

Hennig, H., See Fleck, R.N., 4:36214 

Henriksen, R., See Kvernes, I., 4:35797 

Henry, R.E., Test plan: large scale molten 
salt-water vapor explosion studies to 
be conducted at Ispra, Italy, 4:36522 
(NUREG/CR—0728) 

Hensley, D.C., See Beene, J.R., 4:37711 

Henson, T.J., See Tiegs, T.N., 4:36398 

Herington, J., Price of coal in Belvoir, 
4:37493 

Hermann, W., Solar collector comprising 
an evacuated cover, 4:36152 

Hermann, W.D., See Cahill, E.J., 4:36655 

Hernandez H, A., Metalogenic pattern for 
the uraniferous ore deposits at the 
Sierrita Nuevo Leon and Tamaulipas 
area, 4:35834 (INIS-mf—4238) 

Hernandez R., E., Microdams in Cuba: the 
Maniabon Hy draulic Complex, 
4:37232 (DOE-tr_—15 5) 

Herr, H., See Cline, D., 4:37376 

Herrera, . J.C., High frequency bunches for 
proton—proton storage accelerators, 
4:37396 (BNL—25794) 

W., Mass migration of spiny 
lobster, Panulirus argus (Crustacea: 
Palinuridae): synopsis and orientation, 
4:37502 

Hess, W., See Tonon, G., 4:37774 

Hester, R.E., Experimental test accelerator 
(ETA), 4:37381 (UCRL—82448) 

See Briggs, R.J., 4:37968 

Hetland, D.L., Potential urani 
resources, 4:35833 (GIO. 108(78), pp 
149-164) 

Hetzer, D.C., See Fernandez, S.J., 4:35869 

Heubner, U., Lead-calcium alloy, 4:36597 

Hewett, E.A., Soviet and East European 
energy crisis: its dimensions and 
implications for East—West trade, 
4:36614 (UT/CES-PS—2) 

Hewitt, H.C. Jr., Test for determining a 
best flow rate through solar 
collectors, 4:36164 

Heylen, P.P., Fast reactor program 
reprocessing project-pyrochemical 
head-end preliminary technical and 
economic evaluation, 4:35875 (PNL- 
TR—356) 

Heywood, J.B., Modelling study of the fuel 
consumption and NO/sub x/ 
emissions of spark-ignition engines 
over a range of design and operating 
conditions, 4:37002 (HCP/M—2881) 

Hickman, A.P., See Smith, F.T., 4:37648 

Hickman, R.H., See Eberle, J.W., 4:35720 

Hickok, R.L., Collected abstracts on 
particle beam diagnostic systems, 
4:37776 (COO—2229-55) 

Ion beam probe plasma diagnostic 
system. Technical progress report, 1 
February 1977—31 December 1978, 
4:37775 (COO—2229-50 

Hietala, J., See Boyd, L.L., 4:36927 

Higbie, P.R., Evolution of substorm and 
quiet-time electron anisotropies (30 = 


39A 


E/sub e/ = 300 keV), 4:37635 (LA- 
UR—78-3049) 
See Baker, D.N., 4:37636 

Higgins, J.M., See Heywood, J.B., 4:37002 

Hilborn, H.S., Publications, 1978, 4:38013 
(DP—929-1(Suppl.2)) 

Hill, J. 1V, See Brockway, D.L., 4:37484 

Hill, R.A., Combustion diagnostics, 
4:36763 (ANL—77-21, pp 25-30) 

a ~ E., See Papaconstantinou, Bs 

37505 


Hill, R F., ESCOE ——t program. 
Quarterly report, June 1, 1978— 
August 31, 1978, 4:35529 (FE—2468- 
34 


Hilscher, D., Neutron emission from the 
strongly damped reaction **Ho + 
56Fe at 8.5 MeV, 4:37713 (COO— 
3496-71) 

Himeno, Y., Sodium mists behavior in 
cover gas space of an LMFBR: 
experimental study, 4:36416 
(JAPFNR—406) 

Hinnov, E., Effects of tungsten radiation 
on the behaviour of PLT tokamak 
discharges, 4:37791 

See Suckewer, S., 4:37789 

Hinze, J., See Dunning, T.H. Jr., 4:37176 

Hirano, K., Linear reactor system with 
impurity-seeded multiple-mirror end 
plug, 4:37896 

Hirst, E., Feasibility of zero residential 
energy growth, 4:36875 

Projections of future demand for 
electricity in the TVA region: the 
residential sector, 4:36855 (TID— 
29448) 

Residential water heaters: energy and 
cost analysis, 4:36731 

See Hutchins, P.F. Jr., 4:36854 

See O'Neal, D.L., 4:36851 

Hishaw, R.J., Evaluation of 
polyphenylsulfone, 4:37128 (BDX— 
613-2145(Rev.)) 

Hishinuma, Y., See Sato, I., 4:37358 

Hitchcock, J.T., See Young, M.F., 4:36525 

Ho, C.H., Aromatic nitrogen compounds 
in fossil fuels: a potential hazard, 
4:35619 (CONF-790415—23) 

Hoare, R., British Gas region's driving has 
cut fuel use, 4:36650 

Hocking, G., See Hardy, M.P., 4:35916 

Hocott, C.R., Requirements for the 
development, management and 
implementation of research in support 
of the Department of Energy 
Enhanced Oil Recovery Program, 
4:35735 (BETC—2025-1) 

Hodgens, H.F., See Gray, L.W., 4:37155 

Hodgson, D., Noise problems in PFR 
safety system power supplies, 4:36485 
(ND-R—230(R)) 

Hodson, J.N., Geology of the UE17e drill 
hole, Area 17, Nevada Test Site, 
4:37625 (USGS—1543-2) 

Hoefer, J.J., Process monitoring system, 
4:37321 (BDX—613-2113(Rev.)) 
Hoekje, H.H., Electrochemical secondary 
cell with a negative zinc electrode, 

4:36576 

Secondary electrochemical cell with a 
non-consumable silicon cathode, 
4:36598 

Hoeller, H.K., New test facilities in the 
hydraulic turbomachinery laboratory, 
4:36021 

Hoerster, H., See Hermann, W., 4:36152 

Hoffert, F.D., See Stover, S.E., 4:35514 

Hoffman, E.J., See Phelps, M.E., 4:37525 

Hoffman, E.W., High intensity beam 
profile monitors for the LAMPF 
primary beam lines, 4:37392 (LA- 
UR—79- 747) 

Innovative spin precessor for 
intermediate energy protons, 4:37375 
(LA-UR—79-752) 

See van Dyck, O.B., 4:37373 


Hoffman, G.W., Energy projections: oil, 
natural gas, and in the USSR and 
Eastern Europe, 4:36695 (UT/CES- 


PS—3) 

Hoffman, K.C., Long-term strategic 
analysis (towards an energy doctrine), 
4:36602 (BNL—25250) 

Hoffman, N.J., Component devel 
times required for liquid systems 
in a 1000 MW net electric power plant 
based on laser fusion, 4:37978 (CONF- 
780508—P2, pp 1148-1159) 

Hoffman, T.J., See Fraley, S.K., 4:36447 

Hojo, H., See Watanabe, T., 4: 37866 

Holdsworth, T., See Heckman, R.A., 


Holmes, iA. Evolution of flux conserving 
tokamak equilibria with 
cross sections, 
(ORNL/TM—6761) 
Holthaie, 3.7 See Wang, J.L.F., 4:37085 
Holtz, R.E., Cogeneration systems for 
residential/commercial 


applications, 
4:36954 (DOE/ET—0076, pp 23p, 
5 


, J.F., 4:37200 
bas D., 4:37217 


Honma, A., See Ashford, V., 4:37383 
Hood, D.W., See Turner, P.W., 4:36476 
Hood, P., Method and equipment to 
manufacture ofa fuel, 4:35985 
Hooper, A.J., See Bolton, C.J., 4:37065 
Hooper, J.L., Reactor safety research 


rograms. Quarterly report, July 1— 
September 30, 1978, 4:36518 
/CR—0546) 


Hoover, A.D., See Hilscher, D., 4:37713 

Hoover, D.L., See Hodson, J.N., 4:37625 

Hoover, D.Q., ECAS MHD system 
studies, 4:36751 

Hopkins, G.R., Assessment of carbon and 
silicon carbide as first wall materials 
in inertial confinement fusion reactors, 
—— (CONF-780508—P1, pp 324- 


Hopman, H.J., See Jur; B., 4:37970 
Horbelt, O., See Rumpf, H.G., 4:36600 
Horn, L., Lead battery, 4:36596 
Horn, S., See Gre , W.D., 4:37746 
Horowitz, J.S.,OTEC power systems, 
4:36089 (CONF-7811 1 12-12) 
Horton, E.H., See Lawton, R.G., 4:36208 
Horton, J.F., See Banks, W.F., 4:36907 
Horton, W. Jr., Entropy production by 
anomalous drift wave transport, 
4:37824 
Hosaka, A., See Fujishiro, T., 4:36989 
Hosea, J.C., See Brusati, M., 4:37768 
Hoskins, R.A., See Hirst, E., 4:36731 
Hossain, S.M., Control technology 
development for products/by- 
products of coal conversion systems, 
oa (EPA—600/7-78-063, pp 387- 


) 
Hostetler, T.E., See Reagan, D., 4:37394 
Houthakker, H.S., Long-range energy 
prospects, 4:36677 
Hovingh, J., See Hopkins, G.R., 4:37989 
Howald, R.A., See Eliezer, I., 4:37183 
See Eliezer, N., 4:37223 
Howard, J., See Moses, G.A., 4:37975 
Howard, J.B., See Longwell, “ P., 4:35585 
Howard, KE. See Hurt, S.S., 4:36495 
Howard, P.A., PLENUM- 2A: a dos. gram 
for transient analysis of LM 





HOWARTH 


oI plenums, 4:36405 (ANL-CT— 

See Lorenz, J.J., 4:36429 

Howarth, W.L., Em irical method to 
calculate Clinch River Breeder 
Reactor Plant (CRBRP) inlet ‘tas 
transient temperatures, 4:3642 

Howden, D.G., See Martin, D.C., 4:36478 

Howe, J.W., See Brown, N.L., 4:36732 

Howe, R.E., See Becker, J.A., 4:37721 

Howell, Y., Engineer's guide to solar 
energy, 4:36117 

Howland, H.R., Low-cost Ignition 
Demonstration Reactor (IDR), 
4:37887 (CONF-780508—P2, pp 1259- 
1266) 

Howng, W.Y., X-ray photoelectron 
of LazOs, Cr2Os and LaCrOs, 4:37172 
(ANL—77-21, pp 165-169) 

Hradcovsky, R.R., Method for lead crystal 
storage cells and storage devices made 
therefrom, 4:36570 

Hruby, V., See Klepeis, J., 4:36758 

See Klepeis, J.E., 4:36753 

Hruby, V.J., See Loubsky, W.J., 4:36799 

Hsieh, B.J., Uniqueness and stability of 
endochronic plasticity theory, 4:37264 
(ANL-CT—78-51) 

Hsu, J., See Chen, L., 4:37826 

Hsu, P.C., Effect of heating rate on 
thermoluminescent efficiency in the 
linear dose range, 4:37406 

Photon counting in thermoluminescent 
measurement for the determination of 
low exposure, 4:37404 

Hu, M.C., See Englesson, G.A., 4:36241 

Huang, S.C., See Phelps, M.E., 4:37525 

Huang, T., Hot corrosion of Ni-base 
turbine alloys in atmospheres in coal- 
conversion systems, 4:37092 

Hubble, B.R., See Siegel, S., 4:37335 

Huber, W., See Rentz, O., 4:36352 

Hudgings, D.W., Time-resolved beam 
energy measurements at LAMPF, 
4:37371 (LA-UR—79-702) 

Huebener, R.P., Anisotropy in the 
intermediate state of superconducting 
mercury, 4:37740 

Huff, D.D., See Luxmoore, R.J., 4:37498 

Huff, S.W., See Generoso, W.M., 4:37576 

Huhns, M.N., See Jur, T.A., 4:36441 

Huizenga, J.R., See Hilscher, D., 4:37713 

Hulseman, R., See Longwell, J.P., 4:35585 

Humphrey, J.P., Energy from in situ 
processing of Antrim oil shale, 
4:35817 —2346-29) 

Humphries, S. Jr., Intense ion beam 
acceleration and transport, 4:37952 
(CONF-771035—P1, pp 83-97) 

See Kuswa, G.W., 4:37953 

Hungate, F.P., Mutagenesis by large dc 
electric fields, 4:37516 (PNL— 
2850(Pt.1), pp 2.1-2.3) 

Progress in developing a fully portable 
blood irradiator, 4:37400 (PNL— 
2850(Pt.1), pp 3.127-3.129) 

Hunt, C.E.L., High temperature strain 
behavior of Zircaloy-4 and Zr—2.5Nb 
fuel sheaths, 4:37062 

Hunt, D.R.G., Lighting controls: their 
current use and possible improvement, 
4:36884 

Hurley, J.R., Energy conservation 
opportunities in commercial 
appliances. Final report, 4:36888 
(ORNL/Sub—7261/1) 

Hurley, P.J., See Carr, J.H., 4:36912 

Hurst, F.J., Recovery of uranium from 
phosphoric acid, 4:35855 (CONF- 
790332—2) 

Hurt, S.S., Bulk Shielding Facility 
quarterly report October, November, 
and December of 1978, 4:36495 
(ORNL/TM—6766) 

Hurtubise, R.J., See Silver, H.F., 4:35577, 
4:35578 


Hutchins, P.F. ae ing-economic 
analysis o fasgiek ily dwelling 
thermal performance, 4:36854 
(ORNL/CON—35) 

Hutzler, M.J., See Shaw, M.L., 4:36667 

Hwang, L.T., Finite amplitude thermal 
convection in porous media with 
uniform heat source, 4:36541 

Hyde, J.C., See Armstrong, D.D., 4:37372 

Hyman, J.M., MOLID: a general purpose 
subroutine for the numerical 
solution of differential 
equations, 4:38018 (LA—7595-MS) 

Hynes, J.P., See White, S.J., 4:35676 


LL. Harry, DOE overview of — oxide 


4:36803 (BNL—50756, po sis 
Ibrahim, S.A., See Singh,N.P., 4:37152 
Ichikawa, Y.H., Solitons, envel 

in a pot 

‘onon, G., 4:37774 
Idel’chuk, iE Investigation of distribution 
of dust and gas flow in paired 
constant-section collectors under 
different flow discharge conditions, 
4:37361 
v, Yu.L., See Volkov, T.F., 

4:37911 
Iglova, L.V., See Biryukova, T.M., 4:36745 
Ikeda, S., See Kusaka, Y., 4:36755 

v, T.Z., See Kukharenko, 

Yu.N., 4:35739 
Iman, R.L., See Conover, W.J., 4:38029 
Imasaki, K., Enhanced deposition of 

intense electron beam energy into low 

Z targets, 4:37963 (CONF-771035— 

P1, pp 231-242) 

GR Effects of radiation on TFTR 
coil materials, 4:37919 (CONF- 
790125—37) 

Ingenhuett, H., General thoughts on the 
planning of the maintenance service at 

the Hambach opencast mine, 4:35670 
Inman, B., See Benedict, H.M., 4:36055 
Inman, G.W. Jr., See Johnson, J.D., 

4:37180 
Invernizzi, A., See Baggini, L., 4:36321 
Ioffe, B.L., Scheme of an 14 MeV intense 

neutron generator with two-frequency 

deuteron linac, a by 

4:37377 (LA-tr— 

Iordan, G.G., See Mironov, V.D., 4:36304 

Irani, A.A., See Mobley, R.M., 4:37955 

Isaacs, H.S., ac technique for 
characterizing solid oxide fuel cells, 

4:36809 (BNL—50756, pp 153-159) 

Proceedings of the workdbop on high 
——— solid oxide fuel cells, 
1 (BNL—S50756) 
P Russel. P.G., 4:36817 
Isachsen, Y Preliminary investigation 
of two. ae in New York State in 
terms of possible potential for hot dry 

rock _— energy, 4:36199 

(COO—26 
Isaev, G.V., See “Pavlov, P.A., 4:36018 


Ishizuka, H., Pad Prono, D.S., 4:37932 

Ishizuka, T., See Okada, Y., 4:37027 

Istvan, LB. Environmental monitoring 
and analysis in support of Antrim oil 
shale research. Topical report, March 
1977—February 1978, 4:35826 (FE— 
2346-28 


Itayim, F., Some factors influencing oil 
output and pricing policies in selected 
countries, 4:36708 

Itman, D.L., See Sotnikov, 1.A., 4:36301 


ERA Vol. 4, No. 13 


Ito, H., See Takabatake, T., 4:36357 

Itoh, S., Measurements and calculations of 
fast neutron spectra in a graphite- 
reflected lithium assembly, 4:37906 
(CONF-780508—P1, pp 385-393) 

Itskovich, V.Ya., See Parshin, A.A., 
4:37343 

Ivanov, B.A., See Gosteva, T.S., 4:37795 

Ivanov, P.A., See Marshak, Yu.L., 4:37340 

Ivanov, V.S., See Parshin, A.A., 4:37343 

Ivanov, Yu.Ya., See Vazhnov, A.I., 4:36289 

Ivantotov, A.A., Application of pulsational 
smoke meters made by the all-union 
thermal engineering institute in gas 
and oil-fired b boilers, 4:36354 

Iyengar, P.K., PURNIMA: a PuO,-fueled 
zero-energy fast reactor at Trombay, 
4:36497 

Izatt, R.M., Second symposium on 
macrocyclic compounds, 4:37191 
(COO—4731-1) 

Izmailov, G.N., See Gradov, O.M., 4:37864 

.V., See Lebedev, V.A., 4:37088 
Izumi, Y., See Okada, Y., 4:37027 


J 


Jaakkala, T., See Mussalo, H., 4:37557 
Jaakkola, T., Studies on behaviour of 
transuranic elements in plants, 4:37473 
(COO—3011-10, pp 92-104) 
See Hakanen, M., 4:37472 
See Keinonen, M., 4:37561 
See Mussalo, H., 4:37556 
See Tahtinen, P., 4:37166 
See Tillander, M., 4:37474 
Jackson, D.H., Steam generation and 
pollution control system, 4:36930 
Jackson, D.V., Recovery from industrial 
and domestic wastes in centralized 
treatment plants, 4:36949 
Jacob, J.H., See Kovacs, M.A., 4:37286, 
4:37287 
Jacobs, J., Electrical conductivity and 
thermal expansion of potential MHD 
electrodes based on mixed perovskites 
of lanthanum strontium chromite and 
strontium zirconate, 4:37119 (ANL— 
77-21, pp 148-153) 
Jacobson, A.J., Cells having cathodes 
containing chalcogenide compounds 
of the formula M/sub a/FeX/sub b/ 
and species thereof exhibiting alkali 
metal incorporation, 4:36569 
Jadaun, Y.S., Designing hydro 
switchyards to save space and money, 
4:36010 
Designing hydro switchyards to save 
space and money, 4:36015 
Jaeger, D.L., See Popolato, A., 4:37421 
Jaeger, E.F., Radial transport in the 
ELMO Bumpy Torus in collisionless 
regimes, 4:37807 (ORNL/TM—6806) 
Jaeger, T.A., Advanced stress analysis of 
PWR containments in the region of 
nozzles, 4:36390 (INIS-mf—4373, pp 


vp) 

Analysis of a prestressed concrete 
containment dome with circular 
o_ 4:36466 (INIS-mf—4373, pp 


vp 
Analysis of piping loads on shells of 
revolution, 4:36467 (INIS-mf—4373, 


PP vp) ; 

Analysiss of reinforced concrete 
containment vessels considerin 
concrete cracking, 4:36463 (INIS- 
mf—4373, pp vp) 

Comparison of calculated and 
experimental values in a full pressure 
containment after a loss-of-coolant 
— 4:36512 (INIS-mf—4373, pp 
vp. 





JULY 15,1979 


Complex study on the reliability 
assessment of the containment of a 
PWR. II. Probabilistic approach to 
describe the behavior of materials, 
4:36391 (INIS-mf—4373, pp vp) 

Complex study on the reliability 
assessment of the containment of a 
PWR. Part I. Magnitude and 
probability of internal load behavior, 
4:36511 (INIS-mf—4373, pp vp) 

Complex study on the reliability 
assessment of the containment of a 
PWR. III. Structural reliability 
assessment under internal and external 
loading conditions, 4:36513 (INIS- 
mf—4373, pp vp) 

Containment liner plate anchors and 
steel embedments test results, 4:36465 
(INIS-mf—4373, pp vp) 

Cut and cover design of a commercial 
nuclear power plant, 4:36388 (INIS- 
mf—4373, pp vp) 

Design of concrete containments for 
tangential shear loads, 4:36468 (INIS- 
mf—4373, pp vp) 

Design of nozzles in reactor 
containments, 4:36389 (INIS-mf— 
4373, pp vp) 

Design of reinforced concrete 
containments, 4:36383 (INIS-mf— 
4373, pp vp) 

Effects of thermal cracking on the 
dynamic behavior of reinforced 
concrete containment structures, 
4:36464 (INIS-mf—4373, pp vp) 

Existing methodologies in the design 
and analysis of we hore floating 
nuclear power plants, 4:36382 (INIS- 
mf—4373, pp vp) 

Frequency analysis of FNP platforms 
using a high precision thick plate 
bending element, 4:36473 (INIS-mf— 
4373, pp vp) 

Influence of concrete cracking in the 
stress distribution in some typical 
structures, 4:36462 (INIS-mf—4373, 


Pp Vv 

Instability behavior of stiffened dome 
liners under construction condition, 
4:36469 (INIS-mf—4373, pp vp) 

Metal containments: nature of loads and 
behavior limits, 4:36472 (INIS-mf— 
4373, pp vp) 

Model for capacity control of a 
reinforced concrete shell section, 
4:36461 (INIS-mf—4373, pp vp) 

Reinforced concrete containment 
structures in high seismic zones, 
4:36510 (INIS-mf—4373, pp vp) 

Simulation of dynamic pressure 
differences in full-pressure 
containments after a loss-of-coolant 
accident, comparison between 
theoretical and experimental results, 
4:36514 (INIS-mf—4373, pp vp) 

Special criteria developed for the design 
and analysis of floating nuclear plant 
containment structures, 4:36474 
(INIS-mf—4373, pp vp) 

Statistical analysis of the leak rate 
measurements of reactor 
containments, 4:36386 (INIS-mf— 
4373, pp vp) 

Swedish underground containment 
studies state of art, 4:36486 (INIS- 
mf—4373, pp vp) 

Thermal effects in concrete members, 
4:36470 (INIS-mf—4373, pp vp) 

Thermoelastic stress analysis of reactor 
secondary containment, 4:36460 
(INIS-mf—4373, pp vp) 

Time domain analysis model of a 
floating structure and its frequency 
dependent added mass, 4:36471 (INIS- 

mf—4373, pp vp) 

Two, three, and Yl buttressed PWR 
containment vessels. A comparative 


41A 


study, 4:36385 (INIS-mf—4373, pp 
vp) 

Unified approach for interior concrete 
design, 4:36384 (INIS-mf—4373, pp 
vp) 

Unsteady thermal stresses in outer 
shielding wall with dome under solar 
radiation and ambient temperature, 
4:36387 (INIS-mf—4373, pp vp) 

Jaenisch, H., Installation of heat pumps in 
housing, 4:36859 

Jagger, F., Bore core evaluation for coal 
mine design, 4:35673 

Jain, M., Nondestructive assay technology 
for uranium resource evaluation. 
Infinite medium calculations. Final 
report, 4:35851 (LA—7713-MS) 

Jain, S.C., Visualization of drug-nucleic 
acid interactions at atomic resolution. 
VI. Structure of two drug/ 
dinucleoside monophosphate 
crystalline complexes, ellipticine: 5- 
iodocytidylyl(3’-5’)guanosine and 
3,5,6,8-tetramethyl-n-methy] 
phenanthrolinium: 5-iodocytidylyl(3’- 
5’)guanosine, 4:37193 (UR—3490- 
1595) 

Jakatt, S., See Batra, S.K., 4:35708 

Jakatt, S.E., See Dooher, J.P., 4:35706 

Jaklevic, J.M., See Loo, B.W., 4:37439 

Jakobsson, S., See De Geer, L.E., 4:37460 

James, B.W., See Walsh, C.J., 4:37786 

James, L.W., See Moon, R.L., 4:36042 

Janetzke, D.C., See Kaza, K.R.V., 4:36228 

Jank, R., Heat distribution: a program of 
research and development sponsored 
by the Federal Ministry for Research 
and Technology (BMFT), 4:36645 

Janke, D., See Fischer, W.A., 4:37186 

Jao, S.S., See Lee, D.S., 4:37405 

Jaquay, K.R., Simplified design methods 
for bellows, 4:36410 (ESG-DOE— 
13267) 

Jarnuszkiewicz, S., Two-stroke 
multicylinder, spark ignition, 
pumpless injection internal 
combustion engine, 4:37004 

Jarvik, M.E., See Flood, J.F., 4:37503 

Jasionowski, W.J., See Pangborn, J.B., 
4:37269 

Jassby, A., See Dudzik, M., 4:37483 

Jassby, D.L., Maximum neutron yeidls in 
experimental fusion devices, 4:37890 
(PPPL—1515) 

See Cohn, D.R., 4:37770 

Jeck, A., See Gettert, H., 4:35969 

Jefferson, R.M., Transportation: the vital 
tendons of the nuclear industry, 
4:35886 (SAND—79-0466C) 

Jeffs, E., Nuclear profile of Japan, 4:36635 

Jenkinson, D.E., Coal sorting by x-ray 
transmission, 4:35686 

Jennings, C.W., Dimensional and electrical 
characteristics of printed boards made 
with Multipurpose Test Pattern, B-25, 
4:37414 (SAND—77-1837) 

Jennings, W.C., See Hickok, R.L., 4:37775 

Jensen, L., Digital control of climate 
processes, 4:36830 (TFRT—1014) 

Jensen, M.K., Boiling heat transfer and 
dryout in restricted annular 
geometries, 4:37308 

Jensen, T.H., See Wang, T.S., 4:37922 

Jenson, R.J., See Robinson, C.P., 4:37189 

Jensson, O., Survey of human 
chromosomal abnormalities in 
Iceland, 4:37518 

Jentz, N.E., See O'Hara, J.B., 4:35517 

Jerina, D.M., See Slaga, T.J., 4:37571 

Jernigan, M.C., See Storer, J.B., 4:37548 

Jesser, W.A., Simulating the CTR 
environment in the HVEM. Annual 
progress report June 11, 1977— 
September 30, 1978, 4:38006 (UVA- 
CTR—8) 

Jessop, E.S., See Chiao, T.T., 4:37243 


Jewell, D.M., See Cronauer, D.C., 4:35574, 
4:35575 
Jimeson, R.M., Are environmental 
pa scars attaining a realistic 
lance amo me energy and 
environmental goals, 4:36621 
Job, P.K., See Iyengar, P.K., 4:36497 
Jobst, J.E., Aerial measuring systems 
program, 4:37401 
Johnsen, G.W., See Behling, S.R., 4:36503 
Johnson, A.L., See Sterne, K.E., 4:36143 
Johnson, B.M., Comparative cost study of 
various wet/dry cooling concepts that 
use ammonia as the intermediate heat 
exchange fluid, 4:36242 (DOE/ET— 
0076, pp 32p, App.A Paper 3) 
Johnson, C., See Templeton, D., 4:37179 
Johnson, C.A., See Owen, P.T., 4:37495 
Johnson, D., See Hinnov, E., 4:37791 
Johnson, D.G., See Pangborn, J.B., 4:37269 
Johnson, D.J., See Kuswa, G.W., 4:37953 
Johnson, D.L., See Petermam, D.J., 
4:37113 
Johnson, F.G., Will electric vehicles be 
another idea in exile, 4:37022 
Johnson, G.B., See Verdeyen, J.T., 4:37957 
Johnson, H., Characterization and 
po ge of industrial wastes, 
4:35995 


Johnson, J.C., Environmental aspects of 
fossil energy demonstration plants, 
4:35625 (EPA—600/7-78-063, pp 105) 

Johnson, J.D., Kinetics of chlorine— 
ammonia reactions in seawater. 
Annual report, June 1, 1977—May 31, 
1978, 4:37180 (NUREG/CR—0528) 

Johnson, IS., Safe handling of chemical 
carcinogens in the research 
laboratory, 4:37587 (UCRL—82387) 

L.D., Organic analysis for 
environmental assessment, 4:35624 
(EPA—600/7-78-063, pp 95-104) 

Johnson, L.M., See Robbins, J.C., 4:38041 

Johnson, L.O., LOFT advanced 
densitometer for nuclear loss-of- 
coolant experiments, 4:36490 (CONF- 
790505—6) 

Johnson, M.W., Test methods to assess 
engineering geology of coal mines 
from bore-hole data, 4:35672 

Johnson, R., See Steinberg, M., 4:36911 

Johnson, R.A., See Abshire, G., 4:37385 

See Jesser, W.A., 4:38006 

Johnson, R.E., See Ruth, R.P., 4:36041 

Johnson, R.M., MHD systems 
instrumentation and data acquisition, 
4:36777 (FE—1811-20, » PP » 86-128) 

Johnson, R.T. Jr., Effect of heat treatment 
on the electrical resistance of 
photoresist as related to radioisotopic 
thermoelectric generator aging, 
4:35961 (SAND—79-0320) 

Johnson, S.H., See Schiesser, W.E., 
4:35526 

— W.B., See Reeves, C.A. Jr., 

4:37244 


Johnson, W.C., See Ranney, J.W., 4:37469 
Johnson, W.L., Structure and properties of 
transition ‘metal-metalloid glasses 
based on refractory metals, 4:37116 
(CALT—822-107) 
See Hendricks, C.D., 4:35954 
See Williams, A., 4:37131 
Johnston, S.C., Precombustion fuel/air 
distribution in a stratified charge 
engine using laser Raman 
spectroscopy, 4:37003 (SAND—78- 
8707) 
Jones, A.G., See Wilson, B.W., 4:37158 
Jones, A.K., See Lipkin, J., 4:35816 
Jones, B, Physics of the long spark, 
4:36367 


Jones, D.E., See Gesell, T.F., 4:37559 

Jones, D.W., See Lustenader, E.L., 4:37029 

Jones, G.J., Summary of application 
analysis for photovoltaic systems, 
4:36046 (SAND—78-0980C) 





JONES 


Jones, I.W., See Robinson, G., 7 - 36594 

Jones, K.W., See Bashkin, S., 4:37643 

—_ M.C,, Helium research in support of 
rconductin —— transmission, 
6369 (HCP/T 10—01) 

pe M.E., Proposal for the study of 
laminar relativistic electron beam 

eneration by a foilless diode, 4:37759 
A—7681-P) 

Jones, M.J., Tenth international mineral 
processing congress, 1973, 4:35859 

aan, 5 P.L., Augusta 1°x 2°NTMS area 

oo and South Carolina, 4:35846 
(GIBX—45(79)) 

Jones, R.L., Development of induction 
heat treatment for automatic offshore 
pipe welding , 4:37050 

Jones, S., See Sawatzky, A., 4:37097 

Jonke, A.A., See Saxena, S.C., 4:35689 

Jonsson, oe "Hot springs at Joekulfell, 
4:362 

Jordan, S., * Alexas, A., 4:37136 

Jory, H., Development program for a 200 
kw, CW, 28-GHz oT == 
Quarterly re rool No. 11, October— 
December 1978, 4: 37927 (ORNL/ 
Sub—01617/11) 

Joseph, G.P., See Apparao, T.V.S.R., 
4:36403 


Josson, J., Hot springs at 
Vandraedatungur, 4:36207 

Jost, E.M., Method to produce sintered 
carriers for electrodes of galvanic 
elements, 4:36580 

Joubert, J.1., See Bergman, P.D., 4:35719 

Jouys, J.C., See Cabe, J., 4:37948 

Judd, D.L., See Faltens, A., 4:37950 

Juentgen, H., See Peters, W., 4:35561 

Junkhan, G.H., See Bergles, A.E., 4:37236 

Jur, T.A., Study of advanced professional 
educational requirements relative to 
nuclear fuel —_— engineering in 
industry an a ees. Final 
report, 4:36441 (SRO—0947-M2) 

Jurgens, B., Measurements on the energy 
loss of a relativistic electron beam in a 
plasma, 4:37970 (CONF-771035—P1, 
pp 369-380) 


K 


oo N.Z., See Khachaturov, R.M., 

Kaemmer, K., See Bottenbruch, H., 4:37452 

Kagan, D.N., See Shpil'rain, E.E., 4:37303 

Kahn, B., See Blanchard, R.L., 4:36487 

Kalafati, D.D., Comparing thermodynamic 
cycles of internal combustion engines 
in relation to mean pressure, 4:36996 

Kalatschew, S.L., See Kotscherginskii, 
M.D., 4:36561 

Kalbeitzer, F.L., See Gesell, T.F., 4:37559 

0, S.S., See Voitsenya, V.S., 

4:37771 

Kalinin, V.F., Exploitation of wells by 
creating instantaneous multiple high 
depressions on a bed, 4:35750 

Kalinin, V.G., See Teterin, F.1., 4:35761 

Kalish, D., See Rack, H.J., 4:37079 

Kalitkin, N.N., Construction of the 
equation of state for chemical 
compounds, 4:37181 (UCRL-Trans— 
11474) 

Kalmykov, G.S., See Ammosov, LL, 
4:35603 


Kalmykov, V.A., See Filippov, G.A., 
4:36285 

Kalvius, G.M., See Shenoy, G.K., 4:37723 

Kamat, D.P., See Baughman, M.L., 4:36718 

Kammash, T. ., See Galbraith, D.L., 4:37801 

Peng, Y.K.M., 4:37938 

Kampwirth, R.T., See Huebener, R.P., 

4:37740 


42A 


Kan, N., See Tewari, K.C., 4:35600 
P., See Herrnkind, W., 4:37502 
Kane, R., See Jimeson, R.M., 4:36621 
Kane, R.P., Particle chromatographic 
separation of coal fly ash, 4:35616 
Kanter, E., See Rockmore, R., 4:37703 
Kantzenbach, E., Economic guide for the 
construction of the energy economy, 
4:36619 
LM., See loffe, B.L., 4:37377 


C.A., NRL ion — program, 
4:37914 (CONF-771035—P1, pp 435- 
449 


) 

Kapil, S.K., See lyengar, P.K., 4:36497 

Kaplan, I.R., See Grizzle, P.L., 4:35795 

Kaplan, Z., See Gilad, P., 4:37961, 4:37962 

Kapmeyer, E., See Baumann, H., 4:36654 

Karas, B.R., See Ellis, A.B., 4:37206 

Karasalo, I., See Concus, P., 4:37299 

Karney, C.F.F., Stochastic ion heating by a 
lower hybrid wave. II, 4:37761 
(PPPL—1528) 

Karpov, V.P., Turbulent burning of nearly 
limiting mixtures of hydrogen, 4:35972 

Karttunen, J.O., Cesium-137 in various 
Chicago foods. , 4:37476 (EML—349, 
pp III.3-II1.6) 

Kasai, S., See Na; 

See jima, 

Kaschani, D.T., Method for the 
determination of total phenols in 
vehicle exhaust condensate by UV- 
spectroscopy, 4:37160 

J., Properties of coking coals 
from overseas, 4:35499 

Kassoy, D.R., Modeling heat and mass 
transfer at the Mesa geothermal 
Anomaly, Imperial Valley, California. 
Final project report, 4:36200 (LBL— 

84 


8784) 

Katsnel'son, B.D., Sce Parshin, A.A., 
4:37343 

Kauffmann, S.K., See Doll, P., 4:37710 

Kaufman, H.C., See Marion, C.P., 4:35543 

Kaugerts, J., ISABELLE insertion 
quadrupoles, 4:37369 (BNL—25800) 

See Bleser, E., 4:37370 

Kaukonen, M., See Mussalo, H., 4:37557 

Kaun, T.D., Electrode for an 
electrochemical secondary cell, 
4:36590 

Kautz, F., See Connor, J.J., 4:36536 

Kaw, P.K., See Chen, L., 4:37826 

Kawamura, H., See Kimura, H., 4:38010 

Kawamura, K., See Nagao, H., 4:36051 

Kay, T., Solar collector panel and 
—— system operated thereby, 


Kaye, R.J., See Verdeyen, J.T., 4:37957 

Kayser, F.X., See Cowdery, S.J., 4:37059 

Kaza, K.R.V., Evaluation of MOSTAS 
computer code for predicting 
dynamic loads in two-bladed wind 
turbines, 4:36228 (DOE/NASA/ 
1028—79/2) 

Kazak, A.S., See Arzhanov, F.G., 4:35767 

Kazimi, M.S., See Dube, D.A., 4:37943 

Keane, J., See Bertsche, A., 4:37366 

Keane, J.T., See Brodowski, J., 4:37380 

Kearney, D., Doublet demonstration fusion 
— reactor, 4:37881 (CONF- 

80508—P1, pp 458-467) 

—— D.A., See Jur, T.A., 4:36441 

Keefe, D., See Faltens, A., 4:37950 

aay AM., See Connolly, — F., “y 37040 

Kefalas, A., See Govas, G., 4:3 

M.R., Closed aes cell, 

4:36586 

Kehl, A., Method and arrangement to 
remove excess heat from a solar 
collector, 4:36173 

Keinonen, M., Plutonium in tissues of 
reindeer « — 1963—1977: the 
gastrointestinal absorption from food, 
4:37561 (COO—3011-10, pp 58-66) 

See Jaakkola, T., 4:37473 
Keller, A., See Lochner, K., 4:36171 


ERA Vol. 4, No. 13 


Kellog, W.W., Effects of human activities 
lobal climate. Part II, 4:37431 
Kelly, H., Photovoltaic power systems: a 
tour through the alternatives, 4:36053 
Kelly, J.J., See Knight, C.E. Jr., 4:36547 
, J.L., See Chapin, D.L., 4:37899 
Kelsey, J.R., Real-time estimation of 
aerodynamic coefficients by means of 
an extended Kalman filter, 4:37230 
(SAND—78-2032) 
Kelsey, P.V., See Imel, G.R., 4:37919 
Kemp, R.L., See Doran, M.H., 4:36615 
Kenik, E.A., Influence of helium on 
microstructural evolution in an ion- 
irradiated low-swelling stainless steel, 
4:37084 (CONF-790125—30) 
Kennedy, H.J.F., New Zealand's Rangipo 
project, 4:36007 
M., See Houthakker, H.S., 
4:36677 
Kennedy, W.V., What about the 
environmental pollution test, 4:37467 
Kerekes, Z.E., Corrosion mechanisms in 
refuse-fired steam generators related 
to superheater tube failure, 4:37327 
wv, Sh.K., See Vakhitov, G.G., 
4:35764 
Kermode, R.I., See Murali, D., 4:35583 
Kern, E.C. Jr., Phase-one experiment test 
plan solar photovoltaic/thermal 
residential experiment, 4:36100 
(COO—4577-6) 
Kern, J., Heat exchangers, 4:37251 
Kernodle, N.K., See Popolato, A., 4:37421 
R.H., Cryogenic radiation 
effects on electric insulators, 4:37920 
(CONF-790125—38) 
Kerrebrock, J.L., See Kolb, C.E., 4:36791 
See Martinez-Sanchez, M., 4:36789 
Kertamus, N.G., Combined shift- 
methanation processes. Final report, 
4:35524 (FE—2240-97 
Kesner, J., See Breun, R.A., 4:37758 
See Conrad, J.R., 4:37934 
See Lao, L.L., 4:37814 
Kesselring, F., Storage element for an 
absorption heat storage system, 
4:36552 
Key, J.F., See Turner, P.W., 4:36476 
Keyser, N.H., Interlake, Inc. 
demonstration project, 4:35699 (M— 
78-79, pp 66-72 25 
Keyser, P., See Kirk, T.K., 4:37532 
V.B., See Kvetnyi, M.A., 
4:36291 
Khachaturov, R.M., Testing and 
development of deep wells in areas of 
the Grozneft Association, 4:35749 
Khanin, G.A., Types of vibrations of 
ating valves of steam turbines, 
4:36284 
Kharin, A.A., See Galkin, M.N., 4:36324 
Kharkin, Yu.A., See Sotnikov, I.A., 4:36301 
Khasaev, R.M., Effect of inhibitors on the 
inflammability of natural gas at high 
temperatures and pressures, 4:35808 
Khattak, C.P., Phase equilibria in the 
(La,Sr)CrOs system, 4:37111 (ANL— 
77-21, pp 160-164) 
Khayat, A., See Greenwood, M.R., 4:37163 
Khiet, Tu., Nonlinear modulation of lower- 
hybrid and ion-cyclotron waves, 
4:37846 
Khodusov, V.D., See Akhiezer, A.I., 
4:37843 
Khokhlov, L.K., See Biryukova, T.M., 
4:36745 
Khristin, L.M., See Parshin, A.A., 4:37343 
-— See Apparao, T.V.S.R., 


4:3 

Khudyakov, M.A., See Gutman, E.M., 
4:35794 

Kidd, D., See Kuhn, J.K., 4:35589 

Kierolff, H.E., Satellite power system 
(SPS) financial/management 
scenarios, 4:36076 (HCP/R4024—13) 





JULY 15,1979 


., Anisotropy of H/sub c2/ in 
PeTielioys 4:37732 
Kiessling, R., Grids for lead storage 
batteries, 4:36593 
E., See Hakanen, M., 4:37472 
Kilgore, W.C., Alternative world oil price 
scenarios for NEP-II, 4:35781 (DOE/ 
EIA—0102/19) 

Petroleum allocation model. Technical 
memorandum No. 78-1, 4:36702 
(DOE/EIA—0103/19) 

Kilkenny, J.D., See ee, 
A.K.L., 4:37818 
Kiltau, D.K., See Jones, R. ~ 4:37050 
.» See Bracco, F.V., 4:35538 
-» See Bertolacini, R.J., 4:35772 
» See a W.K., 4:37933 
Lee, J.Y., 4: 37257 
a T., 4:36420 
See Shenoy, G. K., 4:37723 
Kimura, H Heat flux to the material 
surfaces in a tokamak, 4:38010 
See Nagami, M., 4:37792, 4:37793 
See Odajima, K., 4:37794 
.F., See Calkins, W.H., 4:37577 
» See Paog e' H., 4: 36349 
.G., Se e Jenkinson, D.E., 4:35686 
been. J. 4:37119 
.F., See Klueh, R. a 4:37069 
L.J., See Bigelow, J. E., 4:35867 
King, M.A., Study of irradiated bone: Part 
III. /sup 99m/Tc pyrophosphate 
autoradiographic changes, 4:37547 
(UR—3490-1592) 
King, R.N., See Breiter, M.W., 4:36572 
King, W.C., Bioassay at uranium mills: a 
discussion of Nuclear Regulatory 
Commission regulatory guide 8.22, 
4:35938 (UCID—18027) 
ee E.P., See Eisenhaure, D.B., 
4:370; 


Kingsbury, G.L., Development of 
multimedia environmental goals 
(MEG's) for pollutants from fuel 
conversion processes, 4:35622 (EPA— 
600/7-78-063, pp 53-75) 

Kinra, R.K., See Marshall, P.W., 4:37355 

Kinshova, L.A., See Blank, Yu.I., 4:36253 

Kintner, E.E., Fusion energy applications 
in the world’s energy future, 4:37880 
(CONF-780508—P1, pp 143-148) 

Kioseva, M.E., See Shtern, E. N., 4:36355 

oe CJ. See Emergy, A. F., 

Kirchner, E.M., See Oren, J.W. ITI, 4:36161 

Kirchner, HH. Measuring solid and 
gaseous emission. Requirements and 
experience, 4:37450 

Kirchner, W., Reflood heat transfer in a 
light water reactor, 4:36540 

Kirii, A.Yu., See Andreev, N.E., 4:37831 

Kirillov, V.V., See Burenkov, D.K.., 
4:36773 

Kirk, T.K., Chemistry and physiology of 
the fungal degradation of lignin, 
4:37532 

Kirpich, A., See Buerger, E.J., 4:36048 

A.V., See caeck A.G., 
4:36283 

Kishnevskii, V.A., See Blank, Yu.I., 4:36253 

Kitagaki, T., See Whitmore, J., 4:37679 

Kitamura, M., Identifiability of dynamics 
of a boiling water reactor using 
autoregressive modeling, 4:36376 

Kitchin, J.B., See Jackson, D.V., 4:36949 

Kiwi, J., Oxygen evolution from water via 
redox catalysis, 4:35967 

Klaffky, R.W., Radiation damage studies 
on synthetic NaCl crystals and natural 
rock salt for waste disposal 
applications, 4:35903 (BNL—25708) 

Klaiss, H., Model for simulating the system 
energy—environment—industry as 
demonstrated by Baden— 
Wuerttemberg, 4:36604 (IKE-K—51- 

1, pp A.1-A.18) 

See Friedrich, R., 4:36605 


43A 


Klare, K.A., See Chandler, G.I., 4:38022 

Klasen, F.A., Reflections on the fuel oil 
market, 4:35784 

Klass, D.L., Methane production by 
anaerobic digestion of Bermuda grass, 
4:36059 


Waste and biomass as energy resour: 
4:35975 (CONF-790512—11) 

Klawitter, E., Heat recovery plant for 
heated buildings, 4:36848 

Klebniczki, J., See Pinter, F., 4:37294 

Klein, G.A., Predictive technique for 
temperature and eddy diffusivity 
distributions in liquid metal turbulent 
pipe flow, 4:364. 

Kleinau, J.H., Overcoming obstacles to 
energy recovery from industrial 
wastes, 4:36001 

Kleinwachter, H., Sun as future energy 
source especially for Egypt, 4:36023 
(CONF-7704101—2) 

Kleinwaechter, J., Solar concentrators with 
adjustable power density distributions, 
4:36180 

Klemenic, J., Production capability, 
4:35857 (GJO—108(78), pp 197-218) 

Klemetson, S.L., Treatment of phenolic 
wastes, 4:35607 (EPA—600/7-78-063, 

pp 447-460) 

Klemish, J., See Distenfeld, C., 4:37479 

Klepeis, J... MHD power generation 
experiments with a large disk channel: 
verification of disk scaling laws, 
4:36758 

Klepeis, J.E., Development program for 
MHD power generation. Volume II. 
Disk generator performance. Final 
report, 1 July 1975—31 December 
1976, 4:36753 (FE—2015-19) 

Kleshchevnikov, V.P., See Andreev, M.M., 
4:36261 

Klimovskikh, N.M., See Lebedev, V.A., 
4:37088 

Klingler, G.A., Particle accumulator for 
collecting and rendering visible small 
particles contained in a flowing 
medium, 4:37362 

Klueh, R.L., Mechanical properties of 
ERNiCr—3 weld metal deposited by 
gas tungsten-arc process with hot- 
wire filler additions, 4:37069 
(ORNL—5491) 

See Swindeman, R.W., 4:37072 
Klumpe, H.W., See O'Hara, J.B., 4:35517 
Klyavin, R.M., Corrosion stability of 

tamping cement with addition of 
calcium chloride, 4:35762 

Klyuchevskii, Yu.E., See Umarov, G.Ya., 
4:36129 

Knecht, J., Analysis of dust with combined 
X-ray photoelectron and atomic 
absorption spectroscopy, 4:37159 

Knight, C.E. Jr., Inertial energy storage 
device, 4:36547 

Rim for rotary inertial energy storage 

device and method, 4:36548 

Knizia, K., Plant for manufacturing solid 
and gaseous products from coal with 
low sulphur content for combined 
power and gas generation, 4:35552 

Knudsen, J.G., See Corlett, T.L., 4:37314 

Knyazeva, T. M., See Klyavin, R. M., 
4:35762 

Kobayashi, M., Cesium injection system 
for negative ion duoplasmatrons, 
4:37644 

——- L.N., See Madoyan, A.A., 

4:36309 


Koch, E., Geothermal energy: alternative 
or complement to nuclear energy, 
4:36194 


Kochen, R.L., See Navratil, J.D., 4:35915 

Kocherga, O.D., See Sitenko, A.G., 
4:37860, 4:37861, 4:37862 

Koehl, G., Possibilities and limitations of 
government influence on public 
energy and water supplies, 4:36688 


Koehler, D.R., See Young, T.J., 4:37139 

Koelle, A.R., Technical aspects of 
electronic identification and 
temperature monitoring =. 
Informal rt, October 1, 1977— 
September 30, 1978, 4: 37412 (LA— 
7641-MS) 

Koenig, E., Procedure and device for 
inv ting air and water pollutants, 
pin fine dusts by means of 
flameless atomic absorption, 4:37457 


Koetsier, W.T. Chemical ina 
changing world, rT | . 


Koizumi, Speciation of organometallic 
compounds by Zeeman atomic 
absorption spectrometry with liquid 
chromatography, 4:37162 

Kok, K.D., Design and evaluation of a laser 
fusion energy station for industrial 
applications, 4:37973 (CONF- 
780508—P1, pp 203-209) 

ITR maintainability, 4:37999 (CONF- 
780508—P2, pp 1041-1047) 

Kokkinos, A., See Essenhigh, R.H., 4:35705 

Kolb, C.E., Characterization of open-cycle 
coal-fired MHD generators. Quarterly 
technical summary report No. 6, 
October 1—December 31, 1977, 
4:36791 (ARI-RR—116) 

See Martinez-Sanchez, M., 4:36789 

Koller, G.R., Glens Falls 1°x 2° NTMS 
area New Hampshire, New York, and 
Vermont, 4:35845 (GJBX—44(79)) 

ma Sie we R.L., 4:36475 

, A.A., See Chekanova, L.N., 
4: 37969. 

Komeno, N., See Shinano, T., 4:36318 

Kondakov, A.Yu., See Ryzhkova, L.S., 
4:37252 

Kondo, K., See Abshire, G., 4:37385 

Konish, H.J., Inelastic analysis and creep 
damage evaluation of a 
circumferentially notched cylindrical 
bar tensile en, 4:37073 
(WARD-HT—3045-37) 

Konkashbaeyv, I.K., Possibility of 
decreasing the electron heat flux from 
open traps, 4:37790 

Kononenko, N.S., See Kononenko, V.E., 
4:36591 

Kononenko, V.E., Method to produce an 
iron electrode for alkali accumulators, 
4:36591 

a I.N., See Marshak, Yu.L., 


seamen, ~v .I., See Khachaturov, R.M., 
4:35749 

Koons, H.F., See Zink, J.S., 4:36947 

Kopp, R.A., Solar wind acceleration in 
coronal holes, 4:37633 (LA-UR—78- 
3156 

Koralek, C.S., Flue gas sampling during 
the combustion of solvent refined coal 
in a utility boiler, 4:35605 (EPA— 
600/7-78-063, pp 152-165) 

Korff, H.K., Floor shasta of high-rise 
buildings, 4:36857 

Korn, P., See Phelps, D.A., 4:37956 

Kornilov, D.N., See Lebedinets, N.P., 
4:35752 

Korol’kov, B.P., Selecting the method of 
thermophysical parameter averaging 
in calculating heat exchanger 
dynamics, 4:37248 

Korolev, N.A., See Kvasha, N.V., 4:36305 

Korolev, V.D., See Baranchikov, V. I, 
4:37947 

Koronelli, T.V., Aquatic petroleum- 
oxidizing arthrobacteria, 4:35791 

Korotkov, A., See Pik, M., 4:36640 

Korpela, H., See Hakanen, M., 4:37472 

Kortenko, V.V., See Gil'man, E.S., 4:36326 

Korytnikov, V., See Sokolov, Y., 4: 36639 

ee V.V., oa lift in ’ segmental 


Kostin, in Alt’ Relation between indicator 
efficiency and integral and differential 





KOSTOMAROV 


characteristics 4 _ supply and 
dissipation, 4:370 
ee DP., Danilov, AF., 
4:37924 


Kostoulas, I., See Ashford, V., 4:37383 

Kostyuk, A.G., Self-oscillations and 
stability of turbine rotors in sliding 
bearings, taking nonconservative 
aerodynamic forces into account, 
4:36283 

Kosyak, Yu.F., See Shnee, Ya.I., 4:36281 

Kotin, A.D., Satellite power system (SPS) 
resource requirements (critical 
materials, energy, and land), 4:36066 
(HCP/R4024—02) 

— power system (SPS) state and 
local regulations as applied to satellite 

eset system microwave recei 
antenna facilities, 4:36069 (HCP/ 
R4024—05) 

Satellite Power System (SPS) resource 
requirements (critical materials, 
at and land), 4:36077 (SE—4024- 

1) 


Kotscherginskii, M.D., Galvanic battery of 
manganese zinc elements where each 
element is placed in a two-capsule 
plastic casing, 4:36561 

Kovacs, M.A., Metal vapor excimer laser. 

ly progress report, May 1, 
1978—July 31, 1978, 4:37286 (COO— 
4275-5) 

Metal vapor excimer laser. Quarterly 
progress report, August 1, 1978— 
October 31, 1978, 4:37287 (COO— 
4275-6) 

Kovalenko, V.P., See Gladkii, A.M., 
4:37797, 4:37851 

Kowalski, J., Fourth international 
conference on atomic physics. 
Abstracts of contributed papers, 
4:37637 (CONF-740711—(Absts.)) 

Kozak, O.R., See Hradcovsky, R.R., 
4:36570 

a oe S.N., See Boiko, A.V., 


Kozlov, F.A., See Bikchurin, T.N., 4:37284 

Kozlov, LA. Investigation of the state of 
stress and strain of a 
cryoturbogenerator rotor, 4:37260 

Kozlov, M.G., Mironov, V.D., 4:36304 

Kozlov, V.V., See Marshak, Yu.L., 4:37340 

Kozma, L., See Santa, I., 4:37295 

Krahn, D.F., See Calkins, W.H., 4:37577 

Krahn, P., Device to take up thermal 
energy from solar radiation, 4:36170 

Krakowski, R.A., See Booth, L.A., 4:35956 

See Gryczkowski, G.E., 4:37903 
See Moses, R.W., 4:37877 

Kramer, R., Fully automatic run-of-river 
power stations, 4:36008 

Kramer, S.L., See Ayres, D.S., 4:37674 

Krapp, R., See Bammert, K., 4:36336 

Krasil'nikov, Yu.M., Swirler-type boiler, 
4:36310 

Krasilnikov, D.D., See Chekanova, L.N., 
4:37969 

Krause, H.H., See Vaughan, D.A., 4:37329 

Krause, K.J., See Burgett, W.A., 4:35839 

Krauss, A.R., Application of secondary ion 
emission to impurity control in 
tokamaks., 4:37785 (CONF-790125— 


36) 

Kravchenko, V.P., See Ladikov, Yu.P., 
4:37832 

Kravchuk, L.V., Prospects of using a 
wedge-shaped model to investigate 
thermocyclic life of turbine blades, 
4:36294 

Krechetova, G.A., See Shpil'rain, E.E., 
4:37303 


Kreischer, K., See Cohn, D.R., 4:37770 
Kremer, H., Gas heat pumps. Present 
status and [that 136836 
See Skunca, 7447 
Krey, G., See Bammert, K., 4:36336 
Kreysa, G. Electrochemical cell, 4:37201 


condensation heat 
transfer inside inclined tubes, 4:37313 
Basic theoretical principles of 
noise emission and immissions with 
——, systems in brown coal 


and power system, 4:36642 
Kruse, C., See Kuhn, J.K., 4:35589 
Kruse, L.W., Interactive NOS group area 
for electron beam 
erator diagnostics, 4:37393 
(SAND—78-1068) 
Kruse, T.H., See Bashkin, S., 4:37643 
Krutiev, V.A., See Shtern, E.N., 4:36355 
Krutov, V.1., ge omy | method of 
evaluation the dynamic properties 
of diesel engine automatic control 
systems, 4:37012 
Krylov, M.V., See Krutov, V.I., 4:37012 
Kubo, Y., See Takabatake, T., 4:36357 
Kubota, Y., See Mohri, A., 4:37916 
Kudryavtsev, A.M., See Bocharov, V.N., 
4:37783 
Kuefner, K., Subroutine package for I/O 
operations within the modular 
TO} ing system KAPROS, 
4:36450 (DO: 


tr—63) 
Kuehne, H.J., See Einbrodt, H.J., 4:37455 
Kuehnel, R., COM profitability: sensitivity 
to coal-oil price differentials, 4:35718 
(M_—78-79. pp 347-350) 
Kugel, R.W., Determination of coal-oil 
mixture stability, 4:35714 (M—78-79, 


300-316) 
Kant DE. See phelps, M.E., 4:37525 
Wilsdorf, D., See Jesser, W.A., 
4: ms 38008 
Kuhn, J.K., Volatility of coal and its by- 
wn 3s 7R 4:35589 (EPA—600/7-78- 
a Were oo 
ater as a working and 
transport fluid in mining. Pt. 2, 
4:35 
Kuhrwahl, H., All-electric multi-purpose 
a "for a senior citizens’ home, 
4: 
“tan Yu.N., Drilling conditions 
and geophysical studies of reservoir 


Kulhorai’ RR. See Striffler, C.D., 4:37918 
Kumada, T., Diffusion coefficients of 
sodium vapors in argon and helium, 
4:36420 
Kumnick, A., Thermal shock behavior of 
magnesia chromite ceramic exposed 
to coal slag, 4:37115 (ANL—77-21, pp 
270-275) 
Kunica, S.W., See Root, E.F., 4:36181 
Kunieda, T., See Masuzaki, M., 4:37915 
wP., Research and development 
tasks of the basalt waste isolation 
rogram, and their relationship to the 
io" 4:35918 O- 
BWI-C 


Kuo, J.T., ae Ht momentum transfer 
in the flow of bubbles throu 
nozzles. Topical report, 4:36379 

Kurilenko, B.G., See Kvasha, N.V., 4:36305 

Kuroda, P.K., Origin of the elements: pre- 
Fermi reactor and plutonium-244 in 
nature, 4:35836 

Kursunoglu, B., Origin of spin, 4:37683 

Kurtinov, V.M., See Fridlyander, L.Ya., 
4:35747 

Kurzeka, W.J., See Bensky, M.S., 4:35885 

Kusaka, Y., Experimental investigation of 
cold wall type generating channel by 
. =— 1 MW class MHD generator. II, 


ERA Vol. 4, No. 13 


Kustov, I.A., See Timofeeva, E.N., 4:37056 

Kusubov, A.S., Design and execution of the 
Rayleigh wave experimental program 
at Yucca Lake, Nevada, 4:37614 
(UCRL—52446) 

Kuswa, G.W., High power magnetically 
insulated radial diode, 4:37953 
(CONF-771035—P1, pp 99-111) 

Kuushkraa, V.A., Economics of offshore 
oil production, 4:35785 

Kuz’ L.V., See Glebov, V.P., 
4:36298 

Kuz'michova, L.V., See Margulova, T.Kh., 
4:36258 

Kuzin, A.J., See Kononenko, V.E., 4:36591 

L.V., See Kalitkin, N.N., 4:37181 

Kuznetsov, M.G., See Vasil'ev, N.N., 
4:37912 

Kuznetsov, V.I., See Rasizade, Ya.M., 
4:35768 

Kuznetsov, Y.A., See Tatarnikov, V.P., 
4:36444 


ae 1 LL, See Bikchurin, T.N., 
4:37284 

Kuznetsova, M.P., See Shtern, E.N., 
4:36355 

Kuznetsova, R.I., See Badaeva, T.A., 
4:37060 

Kvasha, N.V., Decentralized boiler unit 
control system using small process 
computers, 4:36305 

Kvernes, be Development and engine 
testing of coatings on a engine 
components, January 1978— 
eee 1978, 4:35 35797 (HCP/T— 

Kvetnyi, M.A., Mathematical model of 
nonstationary hydraulic conditions in 
steam generating elements of straight- 
through boilers, 4:36291 

Kydes, A.S., Brookhaven Energy System 
Optimization Model: its variants and 
uses, 4:36603 (BNL—50873) 


L 


Labuntsov, D.A., Generalization of 
experimental data on critical 
discharge of boiling-up liquids, 
4:37302 

Lach, J., See Whitmore, J., 4:37679 

Ladikov, Yu.P., Suppression of plasma 
flute oscillations by a regulator with 
cross feedbacks, 4:37832 

Ladwig, A., Satellite power system (SPS) 
student participation, 4:36070 (HCP/ 
R4024—06) 

Lafleur, P., Potential utilization of 

ian thermal coal in Japan, 
4:35726 
G., Hydraulic or pneumatic 
drills--how to choose and what to 
look for, 4:37274 

Lahart, M.J., Image restoration with a 
locally variable Wiener filter, 4:38024 
(LA-UR—79-897) 

Lai, J., See Bolton, C.J., 4:37065 

Laiho, K., See Mussalo, H., 4:37556 

Lake, L., Cellular and mollecular 
toxicology of lead IV. Effect of lead 
on iron uptake, 4:37573 (UCLA—12- 
1182) 

os, A.I., See Parshin, A.A., 
4:37343 

Lam, N.Q., Effects of radiation-induced 
segregation and preferential sputtering 
on the sputtering rate of alloys, 
4:37099 (CONF-790125—3) 

Lamain, H., See Cabe, J., 4:37948 

Lamantia, C.R., Air pollution control: solid 
and liquid waste disposal 
consequences, 4:35618 

Lamar, P., See Lynn, D.K., 4:37030 





JULY 15,1979 


Lamb, J.C. III, See Singer, P.C., 4:35608 
Lamb, K.M., Pelleted waste form for high- 
level ICPP wastes, 4:35899 (CONF- 
790420—2 
Lambarski, TJ., Photovoltaic transient 
analysis program: user's guide. 
Volume IV. Supporting data, 4:36047 
({SAND—78-7038(Vol.4)) 
G.A., See Yim, A., 4:37301 
Lambiris, S.A., See Freeman, J.M. Jr., 
4:36342 
Lambrecht, R.M., See Merrill, J.C., 4:37219 
Lampert, C.M., Microstructure and optical 
properties of black chrome befor and 
after exposure to high temperatures, 
4:36138 TLBIL—8639) 
Lan, C.Y., See Hsu, P.C., 4:37404 
Lance, E.D., See Hurt, SS., 4:36495 
Landau, E., Pollution exposure to toxic 
substances: use of 1970 census data, 
4:37586 
Landau, R.H., See Thomas, A.W., 4:37716 
Lande, R.H., Cost-benefit analysis of 
electric peak-load pricing, 4:36719 
B., See Gustavsson, G., 4:36890 
Landis, D.A., See Loo, B.W., 4:37439 
Landman, I.S., See Konkashbaev, I.K., 
:37790 


Landsberg, H.H., Competitive position of 
nuclear power: a survey, 4:36437 
(AED-Conf—77-329-007) 

Landstrom, D.K., Development of a low- 
temperature, low-cost, black-liquid 
solar collector, 4:36130 (CONF- 
780983—14) 

Landt, J.A., See Koelle, A.R., 4:37412 

Lang, N.C., Studies of gas phase reactions 
of uranium with selected oxidizers and 
fluoromethanes, 4:37215 (UCRL— 
81745) 

See Stern, R.C., 4:37216 

Lange, R., See Ermak, D.L., 4:37441 

Lanou, R., See Ashford, V., 4:37383 

Lansford, R.R., See Gisser, M., 4:37494 

Lantzke, U., Present world energy 
situation, 4:36690 

Lanz, K., Arabian Peninsula and the 
international finance market, 4:36686 

Lao, L.L., Single-particle orbits in a 
tandem mirror, 4:37814 

Lapan, E., See Dudzik, M., 4:37483 

Lapeyre, G., Physical properties of coal 
slags related to the MHD system: 
thermionic emission, 4:36793 (FE— 
1811-20, pp 73-79) 

Lapeyre, G.J., See Anderson, J., 4:36772 

LaPorte, G.E., Solar heat collector, 
4:36155 

Larder, R., See Tu, D.K., 4:36477 

Larrabee, D., See Davis, H.A., 4:37913 

Larsen, E.N., See Abdel-Khalik, S.1., 
4:37901 

Larsen, F., See Penn, L., 4:37130 

Larsen, R., See Leifer, R., 4:37146, 4:37436, 
4:37437, 4:37461, 4:37462 

See Pollina, R, 4:36771 

Larsen, R.J., See Feely, H.W., 4:37465 

Larson, G.F., Application of an inductively 
coupled plasma/direct reading 
polychromator to the multielement 
analysis of natural waters, 4:35835 (Y/ 
DK—204(Rev.)) 

Application of an inductively coupled 
plasma/direct reading polychromator 
to the multielement analysis of stream 
= extracts, 4:35852 (Y/DK— 

Larson, R., See Annis, M., 4:36368 

Larson, R.A., See Turner, P.W., 4:36476 

Lassahn, G.D., See Johnson, L.O., 4:36490 

Lassiter, R.R., See Brockway, D.L., 
4:37484 

Lathrop, K.A., See Tsui, B.M.W., 4:37560 

Lathrop, R.R., Fabrication of **Cf 
medical sources, 4:35958 (DP-MS— 
78-96) 

Lau, T.K., See Luckie, P.T., 4:35677 


45A 


Laudenbach, D.H., Technical evaluation of 
the electrical, instrumentation, and 
control design aspects of the low 
temperature overpressure protection 
system for the Haddam Neck Nuclear 
Power Plant, 4:36394 (UCID—18112) 

Technical evaluation of the electrical, 
instrumentation, and control design 
aspects of the low temperature 
overpressure protection system for the 
Salem nuclear power plant, Unit 1, 
4:36395 (UCID—18113) 

Technical evaluation of the electrical, 
instrumentation, and control design 
aspects of the low temperature 
overpressure protection system for the 
Point Beach Nuclear Power Plant, 
Units 1 and 2, 4:36396 (UCID—18114) 

Lauer, E.J., See Briggs, R.J., 4:37968 

Lave, L.B., Conservation and the transition 
to alternative fuels, 4:36678 

Laverick, M.K., Bore core washability 
data: its use and limitation in field 
evaluation and washery design, 
4:35685 

Law, C.K., Disruptive combustion of coal- 
oil-mixture droplets, 4:35702 (M—78- 
79, pp 90-98) 

Lawrence, A.A., See Kok, K.D., 4:37999 

Lawrence, F.O., See Erdal, B.R., 4:35909 

Lawrence, G.P., See Lunsford, J.S., 4:37391 

Lawrence, M., Occupational noise and 
hearing conservation, 4:37599 

Lawson, H.E., See Chapman, D.G., 4:37554 

Lawton, R.G., Data acquisition for the hot 
dry rock geothermal energy project, 
4:36208 (LA-UR—79-812) 

Lazarev, N.V., See Ioffe, B.L., 4:37377 

Lazarev, O.P., Approximation method of 
identifying sectors for evaluating the 
effectiveness of flooding in the late 
stage of oil bed development, 4:35753 

Lazur, E.G., See Luner, C., 4:35866 

Le Van, T., See Friedrich, R., 4:36605 

See Thoene, E., 4:36726 

Leaf, G.K., See Lam, N.Q., 4:37099 

Leary, J.E., Safety considerations for 
various applications of remote 
multiplexing in nuclear power plants, 
4:36454 (INIS-mf—4265) 

Leavitt, J.A., See Bashkin, S., 4:37643 

Lebedev, O.A., See Ashraf’ yan, M.O., 
4:35760 

Lebedev, V.A., Thermodynamics of molten 
uranium—zinc—antimony alloys, 
4:37088 

Lebedev, V.P., Calculation of fuel 
combustion efficiency in combustion 
chambers of gas turbine engines, 
4:37013 

Lebedinets, N.P., Pilot operation of the 
middle Eocene oil bed in the Samgori 
field, 4:35752 

Lebland, G.M., Planning of exploratory 
drilling programs, logging and 
sampling of exploratory drill holes for 
coal, 4:35648 

Ledoux, G.A., See Sawatzky, A., 4:37097 

Ledovskoi, I.V., Determination of the bore 
diameter of steam and nuclear power 
plant pipelines at the welded joint 
spot, 4:36479 

Lee, A.Y., See Howland, H.R., 4:37887 

See Yang, T.F., 4:38007 

Lee, C.H., See Law, C.K., 4:35702 

Lee, D., See Choi, C.K., 4:35953 

See Hoffman, E.W., 4:37392 

See Miley, G.H., 4:37964 

Lee, D.S., Method for quick calibration of 
Ge(Li) detectors by '5*Eu standard, 
4:37405 

Lee, E.P., Stable propagation of an 
electron beam in gas, 4:37798 (CONF- 
771035—P1, pp 381-392) 

Lee, H.N., Time dependent multi-grid 
numerical technique, 4:37429 (BNL— 
25930) 


Lee, J. A., See Madsen, P.E., 4:37258 
Lee, J.D., Mirror fusion-fission hybrids, 


4:37891 
Nuclear of the LLL-GA UsSi 
blanket, 4:37908 (UCRL—80588) 

Lee, J.W., See Wendt, J.O.L., 4:35690 

Lee, J.Y., Quench onset conditions 
associated with friction during 
relative motion of a composite 
— section in a large 

superconducting magnet, 4:37257 
(CONF-780508—P2, pp 1126-1133) 

Lee, K.H., See Morrison, H.F., 4:36206 

Lee, M.H., Nonlinear dynamic modeling 
of a once-through steam generator, 
4:36400 

Lee, R., See Mosher, D., 4:37965 

Lee, W.W., Unstable drift waves in a 

eared magnetic field, 4:37844 
(PPPL—1519) 

Lee, Y.H., Slope of Gran’s plot: a useful 
function in the examination of 
precipitation, the water-soluble part of 
airborne les, and lake water, 
4:37147 B—442) 

Leedecke, C.J., Glass-ceramics for sealing 
to Pd—Ag alloys, 4:37045 (SAND— 
79-0248) 

Leeper, R.J., See Chang, J., 4:37960 

See Kuswa, G.W., 4:37953 

Lefevre, H.W., Diagnostic neutron spectra 
from deuterons on several materials, 
4:37719 

Leffert, C.B., Properties and behavior of 
some coal-oil mixtures, 4:35716 (M— 

78-79, pp _ ym 
See Zerna, W., 4:36260 

Lehto, Wit See Clay, H.W., 4:36489 

Leifer, R., High altitude balloon sampling 
ap ay 4:37462 (EML—349, pp 

1.144-II.160) 

Project airstream: analysis 
control gas samples, 4: 4371 
349, pp 1.205-1.209) 

Radioactivity in the lower stratosphere, 
4:37461 (EML—349, pp II.10-I1.106) 

Stratospheric distributions and 
inventories of trace gases in the 
northern hemisphere for o 4:37436 
(EML—349, “pe 1.211-1.234 

Trace gases in prewieh al 4:37437 
(EML—349, pp II.107-I1.143) 

Leigh, J.G., Projecting energy resource 
utilization--the geothermal case, 
4:36195 

—<— foot Solar energy collectors, 

eer ae See Shipley, R.G. Jr., 


Leis, BNS See Eiber, R.J., 4:36519 
Leitnaker, JM., See Braski, D.N., 4:37104 
Leitsch, H., Declaring war on costs, 
4:36829 
LeMaire, J.L., See Mobley, R.M., 4:37955 
Lemke, G., Heat-electric power stations for 
the city of Cologne, 4:36643 
F.W., Effect of low and high 
ambient temperatures on metabolism 
of radioiodine by the lactating goat, 
4:37566 
Retention of radiocesium by suckling 
rats as affected by oral supplements of 
potassium at L-thyroxine, 4:37565 
F.W. Jr., See Lengemann, 
F.W., 4:37565 
Lenov, N.N., See Kvasha, N.V., 4:36305 
Lenz, T., Stationary solar collector with an 
integrated reflector for the same 
efficiency as adjustable systems, 
4:36183 
Leonard, J.W., See Akers, D.J., 4:35597 
A.D., See loffe, B.L., 4:37377 
Lepore, J., See Dooher, J.P., 4:35706 
Lepper, J., Lead battery grid, 4:36573 
LeSage, LG., Instrumentation and process 
control for coal conversion. Quarterly 


on4e EM — 





LETTENMAIER 


lead phe plate (Huey Plate), 
4:37443 

Levchenko, B.L., See Madoyan, A.A., 
4:36309 


Leven, P., See Helm, S., 4:36328 

Levental’, G.B. Monastyrskaya, 
Biryukova, T.M., 4:36745 

Leventhal, JJ, Observation of luminescent 
oa in low energy ee 
collisions. Progress report, June 

1978—May 31, 1979, 4:37651 (coo— 
2718-6) 

Levin, L.1., See Gitman, M.I1., 4:36339 

Levin, W., See Slaga, T.J., 4:37571 

Levine, M.A., Tormac experi tal 
apparatus, 4:37888 (LBL_-8163) 

Levy, D., See Dudzik, M., 4:37483 

Levy, P.W., See Klaffky, R.W., 4:35903 

Lewe, C.K., Duplex tube steam reformer 
development program, 4:36443 
(COO—2841-2) 

Lewer, H., Process for preventing the 
formation of dust in coal seams of coal 
mines with shield extension, 4:35730 

Lewis, R.A., See Whitmore, J., 4:37679 

Lewis, R.W., Primary element and method 
for its production, 4:36562 

Lex, B.L., Nuclear quality assurance 
programs, their role and their impacts, 
4:36453 (INIS-mf—4263) 

Li, L.F., See Cheng, T.P., 4:37688 

Li, N.C., Hydrogen bonding i in asphaltenes 

and coal. ly report, October 
1—December 31, 1978, 4:35587 
(COO—0063-1 2) 
See Tewari, K.C., 4:35600 

Licata, A., Impact of test methods on test 
results, 4:36966 

Lidsky, L.M., See Dube, D.A., 4:37943 

Lie, R., Biological effects of magnetic 
fields: a bibliography, 4:37590 (LA— 
7723-MS) 

Lieb, K.P., Deorientation of hi 
stri Ca ions recoiling in vacuo, 
4:37706 

Liebenberg, D.H., See Mills, R.L., 4:37413 

Liebl, E., Conditions of deposits in the 
opencast mines of the Bavarian 
Brown Coal Industry Co. and their 
effect on measures for reinstatement 
of the ground, 4:35660 

Deposit conditions in the opencart mines 
of the Bayerische Braunkohlen- 
Industrie AG and their influence in 
the recultivation measures, 4:35637 

S., Evaluation of urethane for 
feasibility of use in wind turbine blade 
7 4:36229 (DOE/NASA/7653— 


Lietzke, K.R., See Hazelrigg, G.A., 4:37883 

Lietzke, M.H., See Triolo, R., 4:37167 

Lifshits, M.N., See Andreev, M.M., 
4:36261 

Lifshitz, C., See Wu, R.L.C., 4:37190 

Lillberg, J.W., See Chandler, G.1., 4:38022 

Lillie, R.A., Radiation transport in earth 
for neutron and gamma ray point 
yore above an air-ground interface, 

37717 (ORNL/TM—6655) 

Lin ., See Harrar, J.E., 4:36218 

Limar, N. V., See Volkov, bent 4:37788 

Lin, C.D., See Fano, U., 4:3764 

Lin, J.C., Reflood heat ‘oan and 
carryover rate fraction correlations 
for loft evaluation model calculations, 
4:36492 (LTR—20-96) 

R.W., See Wang, J.L.F., 4:37085 

Lindenmuth, W.E., Energy options: the oil 
companies’ role, 4:3670 

Lindner, E., See Coleman, J.R., 4:35602 


Lindner, F., Method and device for 
exchanging 


Lindsey, E.E., See Rowell, R. _ 4:35713 
, W.C., Negative ion ener, 
4:37171 (ANL—77-21, pp 67-73 
R.J., See Lewis, R.W., 4:36562 

Lina, J.K., Analysis of collectors for 
process heat applications, 4:36141 
(SAND—78-1977) 

Liou, D.D.N., Seismic analysis of offshore 
structure supported on pile 
foundation, 4:37354 

Lipets, A.U., See Apatovskii, L.E., 4:36302 

Lipinsky, E.S., F from biomass: 
a = food and materials 
systems, 4 

Lipkin, J., Taneen a strength of 
oil shale under torsional loading, 
4:35816 (SAND—79-0400C) 

Lippert, T.E., See Hoover, D.Q., 4:36751 

Lister, E., Study of advanced technology 
cogeneration systems for providing 
industrial power and process heat, 
4:36641 (DOE/ET—0078, Ppp 27p, 
App.A Paper 11) 

Liu, C.S., See Davidson, R.C., 4:37808 

Liu, H., Fluid mechanics of capsule 
pipelining, 4:37271 

LS, See Mironov, B.M.., 
4:37305 

Lobov, B.N., Calculation of electromagnet 
of magnetic suspension system for 
—- surface transport (hsot), 


Lochner, K., Collector to utilize solar 
for heat ion, connected 
into elements which collect, heat, and 
insulate heat, 4:36171 
Locke, F.E., See Harrar, J.E., 4:36218 
Locke, J.G., See Estes, Z.L., 4:37422 
Locke, P.J., Don’t let all those pounds 
into thin air, 4:36914 
F.C., See Abou Ellail, M.M.M., 


4:37342 
See Essenhigh, R.H., 
4:35705 

Lodde, P.F., See Auld, H.E., 4:36232 

Lodestro, L.L., See Lee, E.P., 4:37798 

Loebel, J., New information on sulphur 
dioxide, 4:37589 

Loegters, C., Use of 200.000 cu. metre 
capacity equipment at Fortuna mine, 
4:37272 

Long, A., See Boade, R.R., 4:35819 

Long, C.J., See Kernohan, R.H., 4:37920 

Long, P.E., See Reidel, S.P., 4:37620 

Longwell, J.P., Coal pyrolysis by hot solids 
from a fluidized bed combustor. 
Quarterly pro; report, June 1— 
August 31, 1978, 4:35585 (FE-MIT— 
2295T27-5) 

Loo, B.W., Second generation 
dichotomous sampler for large-scale 
monitoring of airborne particulate 
matter, 4:37439 (LBL—8725) 

Loo, Q.G., See Thomason, H.E., 4:36144 

Lopatkin, O.P., See Varlamov, P.S., 
4:35746 

Lopez, O., See Bailey, V., 4:37754 

Lopreato, S.C., Explaining energy votes in 
the Ninety-Fourth Congress, 4:36685 
(UT/CES-PS—1) 

Loran, B.I., Specific environmental aspects 
of Fischer—Tropsch coal conversion 
technology, 4:35636 (EPA—600/7-78- 
063, pp 409-423 

See O'Hara, J.B., 4:35517 

Lord, J.J., High energy physics studies of 
particle interactions and the search for 
new particles. Annual progress report, 
May 15, 1978—May 14, 1979, 4:37663 
(RLO—2225-T27-10) 

Lord, M.E., Existence, uniqueness and 
validation of parameter imbedding 
equations for nonlinear Fredholm 


ERA Vol. 4, No. 13 


integral equations, 4:38030 (SAND— 


78-1094) 

Lorensen, L.E., See Harrar, J.E., 4:36218 

Lorenz, D., See Berge, H., 4:36349 

Lorenz, J.J., Influence of scale size and 
fluid thermal properties in simulating 
LMFBR outlet plenum behavior, 
4:36429 

Lorenz, W., Solar energy collector, 
4:36182 

Loubsky, W.J., Detailed studies in a disk 
generator with inlet swirl driven by 
argon, 4:36799 

Loucks, R.A., Occidental vertical modified 
in situ process for the recovery of oil 
from oil shale: Phase I. Quarterly 
progress report, November 1, 1977— 
January 31, 1978, 4:35821 (TID— 
28917) 

Louis, J.F., Modeling of fluidized bed 
combustion of coal. Quarterly 
technical progress report (No. 7), 
February 1—April 30, 1978, 4:35723 
(MIT—2295-1-7) 

See Loubsky, W.J., 4:36799 

Lovelace, R.V., See Davis, H.A., 4:37913 

Low, A.R.C., See Doran, M.H., 4:36615 

Lowden, L., See Ehlert, T.C., 4:37222 

Lowell, C.E., See Deadmore, D.L., 4:37333 

La, C.L., Thermochemical effects in the 
determination of electrical 
conductivity in coal-fired MHD 
ee 4:36764 (ANL—77-21, pp 54- 


39) 

Lucas, N.J.D., See Chase, J., 4:36919 

Luckhardt, S.C., See Davis, H. A., 4:37913 

Luckie, P.T., Grinding of coal in ‘oil, 
4:35677 (M—78-79, pp 197-204) 

Luhman, T.S., See Dew-Hughes, D., 
4:37055 

Lui, H.C., Magnetohydrodynamic stability 
of high-beta tokamak equilibria with 
force-free currents, 4:37828 

Luk, A., See Ganguli, A., 4:36505 

Lukens, L.L., See Smith, C.R., 4:36191 

Lukmanov, R.R., See Klyavin, R.M., 
4:35762 

Lukomskii, V.P., Nonlinear waves of 
charge density in a bounded 
magnetized plasma, 4:37858 

Luksic, A.T., Decay heat due to activation 
of core components, 4:36491 (HEDL- 
TME—78-111) 

Lumbreras, A., See Gerini, P., 4:36509 

Lundgren, D.L., Suppression of the 
pulmonary clearance of 
Staphylococcus aureus in mice that 
had inhaled either ‘CeO, or 
239 PuOs, 4:37553 

Lundin, A., Household energy demand. A 
study of econometric models, 4:36669 
(USFFE— 1978-6) 

See Dargay, J., 4:36670 

Luner, C., Technical options for the future 
of West Valley, 4:35866 (CONF- 
790204— 10) 

Lunsford, J.S., Versatile H* beam chopper 
system at LAMPF, 4:37391 (LA- 
UR—79-708) 

Lunt, R.R., See Lamantia, C.R., 4:35618 

Lustenader, E.L., Regenerative flywheel 
energy storage system, 4:37029 
(UCRL— 13982) 

Luthra, K.L., See Palko, J.E., 4:36273 

Luthy, R.G., Determination of cyanide 
levels in Hygas wastewater, 4:35614 
(FE—2496-36) 

Experimental analysis of the leaching 
characteristics of residual hygas coal 
gasification solids, 4:35530 (FE— 
2496-28) 

Kinetics of reactions of cyanide and 
reduced sulfur species to form 
thiocyanate, 4:37178 (FE—2496-32) 

Lutz, T.J., See Weisinger, R., 4:37622 





JULY 15,1979 


Luxmoore, R.J., Some measured and 
simulated plant water relations of 
yellow-poplar, 4:37498 

Lykoudis, P.S., See Wagner, L.Y., 4:37658 

Lyman, J.L., See Robinson, C.P., 4:37189 

Lynch, S.J., See Holmes, J.A., 4:37806 

Lynn, D.K., Microprocessor based system 
for roll-down and acceleration tests, 
4:37030 (LA-UR—78-3234) 

Lyon, F.A., Solar heat absorber plate, 
4:36159 


Lyons, R.T., See Young, D.A., 4:37506 

Lyshevskii, A.S., Thermal and weight 
efficiency of straight ribs of an 
arbitrary profile, 4:36997 

Lytle, R.J., Definition of subsurface 
features by geophysical probing, 
4:37617 (UCRL—81307) 

Lyubchik, G.N., Requirements to be met 
by fuel burning devices, methods to 

po seer them, and energy 
ciency indices, 4:36300 

Lyubina, V.S., Equivalent representation of 
a fast-response steam turbine capacity 
control system in stability 
calculations, 4:36287 


Ma, C.Y., See Ho, C.H., 4:35619 
Mac Vicar, M See Bostock, J.L., 
4:37744 
Macaulay, R.J., See More O'Ferrall, R.C., 
4:37282 
— P.R., See Sheridan, T.F., 
4:35945 
MacDonald, H.F., Radiological 
implications of plutonium recycle and 
the use of thorium fuels in thermal 
power reactor operations, 4:36442 
Macek, R., See Floyd, R., 4:37374 
Macek, R.J., See Hoffman, E.W., 4:37392 
See van Dyck, O.B., 4:37373 
MacKenzie, D.K., See Marto, P.J., 4:37309 
MacVicar, M.L.A., Tunneling junction 
phenomena: an answer to unanswered 
questions, 4:37745 
Maddox, J.J., See Madewell, C.E., 4:36925 
Mader, H., Heat pump pilot installation 
with latent store for residential 
heating, 4:36869 
Madewell, C.E., TVA’s projects on 
agricultural uses of waste heat, 
4:36925 (DOE/ET—0076, pp 17p, 
ig Of Paper 1) 
J., See Schwendiman, L.C., 
4:35879 
Madoyan, A.A., Improvement of starting 
conditions for steam turbine power 
units with intermediate superheating, 
4:36309 
Madsen, P.E., Superconducting members 
and methods of manufacturing 
thereof, 4:37258 
Maeda, H., See Kimura, H., 4:38010 
See Nagami, M., 4:37792, 4:37793 
See Odajima, K., 4:37794 
Maekawa, H., See Itoh, S., 4:37906 
Maestas, S., See Erdal, B.R., 4:35909 
Maez, M.A., Determination of nitride 
nitrogen in irradiated materials, 
4:35865 (LA—7660-MS) 
Magelssen, G.R., See Moses, G.A., 4:37975 
Magerl, H., Future activities of electric 
utilities, 4:36721 
Maglich, B.C., Single beam pass migmacell 
method and apparatus, 4:37897 
Magne, R., See Tonon, G., 4:37774 
Magnuson, W.G. Jr., European Economic 
Communities symposium on 
computer-aided design of digital 
electronic circuits and systems, 
4:37325 (UCID—18154) 


47A 


——— ay, R.A., See Kapetanakos, C.A., 

237914 

Mahdjuri, F., Solar collector with a 
longitudinal absorber in an evacuated 
covering tube, 4:36178 

See Hermann, W., 4:36152 

Mahoney, J., See Doll, P., 4:37710 

Maier, R.H., See Hocott, C.R., 4:35735 

Maifield, D.L., See Musgrove, R.E., 
4:35522 

A.M., See Chekanova, L.N., 

4:37969 

Makowitz, H., Analysis of fissionable 
pellets for inertial confinement fusion, 
4:37945 (BNL—25632) 

, F., See Spengler, R.W., 

4:37611 

Males, R.H., See Richels, R.G., 4:36636 

Malev, V.V., See Kvasha, N.V., 4:36305 

Malloy, T.B., See Murphree, D.L., 4:36754 

Malmberg, A.F., See Lambarski, T.J., 
4:36047 

Malmberg, E.W., Large-scale samples of 
sulfonates for laboratory studies in 
tertiary oil recovery, preparation and 
related studies. Annual report, May 
ge aa 1978, 4:35737 (FE—2605- 


12) 

Maloney, M., End-use energy- 
consumption data base. Version 10. 
User’s manual, 4:36853 (DOE/EIA— 
0175) 

Malott, J.O., Coordinated and integrated 
fuel and auxiliary-exhaust system for 
internal combustion engines for 
a 4:36987 

G., High-level radioactive 
waste disposal and NRC's statutory 
mandate: old issues in a new setting, 
4:35895 

Mamedova, M.D., Problem of utilization of 
liquefied gas as a fuel component for 
automotive diesel engines, 4:35801 

N., See Asano, M., 4:36990 
See Fujishiro, T., 4:36989 

Manasevit, H.M., See Ruth, R.P., 4:36041 

Manchester, L.L., Apparatus for 
connecting together flowline end 
portions, 4:37270 

E.H., Renewable primary energy 
sources: a solution to the energy 
problem, 4:36631 

, L.J., See McNally, R.N., 
4:36768 

Mang, H., Deformation and stability of 
wind loaded hyperbolic cooling tower 
shells, 4:36248 

Finite element instability analysis of 
hyperbolic cooling towers, 4:36263 

Manier, G., Meteorological problems in 
determining minimum stack height, 
4:37445 

Manifacier, J.C., InzO3:(Sn) and SnO2:(F) 
films: application to solar energy 
conversion. Part II. Electrical and 
optical properties, 4:37087 

InOs:(Sn) and SnO,:(F) films: 
application to solar energy 
conversion. Part 1. Preparation and 
characterization, 4:37109 

Maniscalco, J.A., Sco ing studies of Ty 
breeding fusion fission hybrid, 4:37972 
(CONF-780508—P1, pp 159-168) 

Manley, F., See Volkman, J., 4:36845 

Manning, R.G., Autoradiographic 
a of polaroid film. Final 

rt, 18 April—17 October 1978, 

7317 (UCRL—13952) 

ete O.N., See Vazhnov, A.L., 
4:36289 

Manry, C.W., Long-term low-level waste 
management: an integrated 
environmental program, 4:35893 
(RHO-SA—35) 

Mansfield, J.K., Annual report, Office of 
the Inspector General, 4:38012 
(DOE/IG—0006) 


Mansur, L.K., mop of point defect 
ing and solute segregation on 

irrediation induced and 
creep, 4:37098 (CONF-781194—3) 


See Yoo, M.H., 4:38003 
Manuel, W., yf eae ee  4:37119 
Manushin, E.A., In f the 


Manzhai, VP., See Tokar, I.Ya., 4:36312 
Maples, M.D., Real-time microcomputer 
applications using LLL Basic, 4:38039 
Marbach, W., See Posnansky, M., 4:36128 
Marchand, R, Effect of ci ion 
resonances and impurities of 
po yh trapped-ion instability, 
4:37829 


J., See Petermam, D.J., 
4:37113 


power units with supercritical 
parameters, 4:36258 

Marine, I.W., Nese oe 
investigations of buried metamorphic 
rock and mudstone for the —— of 
radioactive waste, 4:35906 (DP-MS— 


79-13) 
M., See — N., 4:37223 
See Woodriff, R., 4:37 
Marino, 8A. See Rin FJ 4:37539 
Marino, S.M., See LaPorte, G.E., 4:36155 
Marion, B.W., Government of 
yo puma cha a ag 


Marion, C.P., Method for energy 
utilization in producing synthesis gas 
 aimanademaamerise, asta 

Markin, T.L., See Evans, L.S., 4:36564 

Marko, L., See Nagy-Magos, Z., 4:35778 

Marotta, C.R., Bubble worth variation in 
molten cores from a h ical core 
disruptive accident, 4:36528 

Marquet, A., See Berthet, M., 4:37259 

Marr, J.J., See Saboungi, M., 4:37199 

Marsh, S.J., See Kapetanakos, C.A., 
4:37914 

Yu.L., Experimental combustion 
of Berozovo coal with an elevated ash 
content, 4:37340 

See Sotnikov, I.A., 4:36301 

Marshall, P., See Bolton, C.J., 4:37065 

ee be .» See Skinner, G.A., 4:37127 

Marshall, P. Ww. Dynamic and fatigue 
analysis of. deepwater platforms, 
4:37355 

Marston, C.H., Design of 50 MW closed 
cycle MHD blowdown experiment, 
4:36747 

Martens, R., Solar energy collector 
focussing light on a focal line, 4:36177 

Martin, D.C., Evaluation of mechanized 
pipe welding. Final report, 4:36478 

Martin, D.G., Some calculations of the 
failure statistics of coated fuel 
particles, 4:36399 

Martin, F.M., See Owen, P.T., 4:37495 

Martin, J.A., Cyclotrons: 1978, 4:37389 
(CONF-780957—8) 

Martin, J.B., Update of NRC uranium mill 
licensing activities, 4:35858 (GJO— 
ys > B: 219-229) 

Martin, P. Carr, J.H., 4:36912 

Martin, RA. Analysis of ventilation 
systems subjected to tornado 
conditions. Selection of scale models 





to verify TVENT, 4:37261 (LA— 
7762-MS) 
Martin, R.L., 100 kJ ion beams for 
implosions, 4:37954 (CONF-771035— 
P1, pp 113-122) 
E., See Mills, K.W., 4:37520 
M., Theoretical analysis 
of the effects of slag condensation on 
plasma conductivity in open cycle, 
coal fired MHD generators, 4:36789 
(ANL—77-21, pp 38-42) 
See Kolb, C.E., 4:36791 
Marto, P.J., Nucleate boiling in thin liquid 
films, 4:37309 
Martsinkovskii, V.A., Radial forces in seals 
of centrifugal rio. :36457 (INIS- 
mf—4316, pp 
va, O.1., Water «a in 
power plant units with conditioning of 
neutral water by oxygen or hydrogen 
peroxide, 4:36256 
Marx, P., Solar collector plate, 4:36187 
Mascarello, J., Device for temporary 
increase of output of a gas turbine 
plant in a combined power station, 
4:36334 
Mascetti, G.J., Utilization of used oil. 
Final report, 4:35786 (ATR— 
78(7384)-1) 
A.W., See Bertsche, A., 4:37366 
See Brodowski, J., 4:37380 
See Mobley, R.M., 4:37387, 4:37955 
Mashkovskii, A.G., See Ladikov, Yu.P., 
4:37832 
Mason, B., See Burns, B., 4:36032 
Mason, D.M., Electrocatalysis of coal gas 
compounds on solid oxide 
electrolytes, 4:36825 (BNL—50756, 
pp 160-16 
Mason, H.B., Development of procedures 
for decreasing the NO/sub x/- 
emissions in power plant boilers in the 
USA, 4:36350 
Massey, M.J., See Fillo, J.P., 4:35613 
See Nakles, D.V., 4:35633 
Masso, J.F., S* Financial Projection 
Model: preliminary user’s manual and 
system overview, 4:36906 (SAN— 
1171-1/4) 
M.F., See Ayer, F.A., 4:35621 
Masson, C., 2400 m driving of inclined 
seams using two-slice machin 
Practical experience in the driving of 
inclined seams, 4:35662 
-» See Essenhigh, R.H., 4:35705 
See Kusaka, Y., 4:36755 
Masuzaki, M., Reversed field 
configuration created by a helical 
intense REB, 4:37915 (CONF- 
771035—P1, pp 451-458) 
See Mohri, A., 4:37916 
Mather, G.R. Jr., See Beekley, D.C., 
4:36133 
Mathur, M.P., See Ekmann, J.M., 4:35703 
Matievskii, D.D., See Kostin, A.K., 
4:37011 
ae, E.P., See Buchel'nikova, N.S., 


nested K., See Kitamura, M., 4:36376 
Matsui, M., Alkali nickel-cadmium 
accumulator with positive and 
negative plates less than 1 mm thick 
and an about 0.1 mm thick separator 
impregnated with alkaline electrolyte 
between these plates, 4:36592 
Matsuo, Y., See Takabatake, T., 4:36357 
Matthews, s. C., See Bensky, M. 's., 4:35885 
Mattioli, M., See Hinnov, E., 4: 37791 
Mattox, D.M., Coatings for fusion reactor 
environments, 4:38004 (SAND—79- 
0707C) 
Problems of technology transfer to 
industry, 4:36026 (SAND—79-0096) 
L., See Phen, R., 4:35542 
Matula, R.A., Present status and research 
ee energy recovery from wastes, 


48A 


Matveev, V.V., Investigation of the 
damping capacity of turbine blades 
shrouded in pairs depending on the 
shroud plate joining conditions, 
4:36295 
R., Wind energy: heat generation, 
4:36235 
Maudsley, J.R., See Brockway, D.L., 
4:37484 


Maulbetsch, J.S., See Bartz, J.A., 4:36243 
May, G., Electrochemical cell, 4:36595 
May, V.B., See Koralek, C.S., 4:35605 
Mayer, K., See Sinn, H., 4:36898 
Mayfield, M.E., See Eiber, R.J., 4:36519 
Mayinger, F., See Belda, W., 4:36538 
Mays, D.A., ‘See Madewell, Cc. E., 4:36925 

omen ’ td] 

4:37897 

Mazaris, G.A., See Evans, J.C. Jr., — 

Maziasz, P.J., Precipitation pod 
20%-cold-worked type 
steel to simulated fuston ireediation. 
4:38001 (CONF-790125—31) 

Mazur, V.A., Alfven instability 
stabilization i in the two-component 
tokamak of noncircular section, 
4:37833 

McCann, C.R., See Ekmann, J.M., 4:35703 

McClanahan, B.J., Relative 7**Pu content 
of bone and bone marrow, 4:37551 
(PNL—2850(Pt.1), pp 3.17-3.18) 

McClellan, R.O., See Brooks, A.L., 4:37567 

McCluskey, R.J., Multistep collisional 
stabilization of chemically activated 
alkylcyclopropanes, 4:37208 

McConathy, R.K., See Luxmoore, R.J., 
4:37498 

McCord, R.V., See Corbett, B.L., 4:36498 

McCormack, 3D., Water evolution from 
heated concrete, 4:37134 (HEDL- 
TME—78-87) 

M.L., Experiment data 
report for LOFT Power Ascension 
Test L2-2, 4:36517 (NUREG/CR— 
0492 

McCoy, D.C., See Curran, G.P., 4:35564 

McCracken, GM., —— and surface 
erosion processes in contemporary 
pe meen 4 4:37810 (PPPL—1536) 

eae >| R.T., See Wheeler, F.J., 


4:364 
McCreary, J.R., See Howng, W.Y., 
4:37172 
McCulloch, R.W., See Morgan, C.S. Jr., 
4:37110 
F.N., Evaluation of plutonium 
analysis techniques for a continuous 
alpha monitor, 4:35870 (ICP—1188) 
McDonald, J.S., Further examination of 
the pool t 1000 MWe LMFBR. 
Volume 1. Executive summary 
4:36406 (EPRI-NP—881- SY(Vol. 1)) 
McDonald, K.E., See Renne, R.A., 4:37582 
McDowell, M. W., See Hoffman, N. ae 
4:37978 
eee te See Coleman, C.F., 


MeDeosll Boyer, L.M., Food chain 
transport of 7"°Pb resulting from 
uranium milling activities, 4:37478 
(IAEA-SM—237/43) 

McDuffie, H.F., Pyrochemical and Dry 
Processing Methods Program. A 
selected bibliography, 4:35871 
(ORNL/TM_-6854) 

McGinley, F.E., pons and byproduct 
uranium resources, 4:35856 (GJO— 
108(78), pp 165-171) 

, C.K., See Harrison, M.A., 
4:37893 

MclInturff, A., See Bleser, E., 4:37370 

McKee, D.W., See Palko, J.E., 4:36273 

McLaughlin, R., See Koizumi, H., 4:37162 

McLean, A.F., Gas turbine, 4:36335 

McLellan, E.J., See Feldman, B.J., 4:37293 

McMichael, F.C., See Rubin, E.S., 4:35634 

McMillan, B.G., See Akers, D.J., 4:35597 


ERA Vol. 4, No. 13 


a. R.N., Fusion-cast materials for 
applications, 4:36768 (ANL— 
enh pp 126-130) 
fae, 4 See May, G., 4:36595 
MeNen F.G., Savannah River Plant waste 
tank inspection manual, 4:35907 
(DPSP—79-1003) 

D.E., Determinants of refinery plant 
size in the United States. Analysis 
Memorandum AM/EI/78-13, 4: 436701 
(DOE/EIA—0102/45) 

Meadows, J.W. Jr., See Gindler, J.E., 
4:36449 

Mech, S.J., Ultrasonic ene 5 for in- 
service inspection o 
stainless steel welds at 200°C, 4:36411 
(HEDL-SA—1546) 

Meck, H., Study of yoann supply 

olstadt, 4:36950 (BM. T— 

78-32 

Meckel, J.F., Hydrogen production 
method and its "apart 4:35965 

R.J., Urani re reserves, 

4:35832 ?GJO—108(78), 133-147) 
Meeker, D.J., See Bangerter, R.O., 4:37959 
Megahed, LEA. See Abou Ellail, M.M.M., 
Mehalick, E.M., See Buerger, E.J., 4:36048 
Mehlhorn, F., See Lindner, F., 4:36553 
a ror A.A., See Montaser, A., 
Meier, D.L., See Fetkovich, J.G., 4:36090 
Meier, E., See Brodowski, J., 4:37380 
Meier, G.H., See Huang, T., 4:37092 
Meier, H., Method to Produce oxygen 

electrodes particularly for fuel cells, 
Meier, W.R., Conceptual design 

considerations and neutronics of 

lithium fall laser target chambers, 

4:37974 (CONF-780508—P1, pp 297- 


307) 

Meinschein, W.G., See Ciccioli, P., 4:37169 

Melnikov, V.S., See Lyubina, V.S., 4:36287 

Melamed, A.D., See Davydov, N.I1., 
4:36306 

Meldner, H., Actinide cross section data 
“ inertial confinement fusion for 

term waste disposal, 4:35930 
(UCRL82177) 

Melib, M., Possibilities and limitations of 
solar ¢ energy utilization with the use of 
low-temperature collectors in the 
German Federal Republic: principles, 

engineering systems, economy, 
4:36106 (Juel-Spez—25) 

See Lambarski, T.J., 4:36047 
Menchaca-Rocha, A., See Doll, P., 4:37710 
Mendelsohn, S.L., See Young, D.A., 

4:37506 

Meng, J.D., Computer system cross- 
fertilization: making your TI 980 play 
+ Al 9900, 4:38025 (LBL— 

Mengel, D.C., Role of the geological 
survey of land in exploratory 
coal drilling, 4:35649 

Menke, A., See Grawe, J., 4:36694 

Menon, M.M., See Dagenhart, W.K.., 
4:37933 

wag P., Testing of a graphite- 


tg uid liquid metal fin ~ a - Rs DoER 


Merkaloy, V.P., See Degtyarev, V.N., 
4:35796 

—_ J.C., Cyclotron isotopes and 

radio harmaceuticals. 24. Titanium- 

45, 4:37219 

Merrill, R.G., See Johnson, L.D., 4:35624 

Merrill, S.K., See Donaldson, M.R., 
4:37411 

Merriman, M.R., Materials 
characterization of vanadium 
pentoxide utilized in Li-V2O; reserve 
cells, 4:37108 

Mery, P., See Aussourd, P., 4:36262 





JULY 15,1979 


Merz, J., Design solution for the 
installation of division walls in 
combustion chambers, 4:36279 

Merzbacher, E., See Feagin, J.M., 4:37715 

Meschter, P.J., Mechanisms of electrode 
polarization in high-temperature solid 
electrolyte systems, 4:36816 (BNL— 
50756, pp 83-84) 

Meservey, E., See Hinnov, E., 4:37791 

Metcalf, S.G., Precision of flame emission 
measurements, 4:37156 (RHO-SA— 
76) 

Metz, P., See Boettcher, K., 4:36915 

Metzger, G.W., Slurry fuels and the use of 
additives, 4:35717 (M—78-79, pp 341- 
343) 


Meyer, E.A., See Armstrong, D.D., 
4:37372 


Meyer, E.R., Mictocomputer system for 
controlling fuel rod length, 4:37409 
(CONF-790410—2) 

Meyer, H., Recent results on e* e~ 
annihilation from PLUTO at DORIS, 
4:37665 

Meyer, J.P., Mathematical model of the 
HYGAS pilot plant reactor, 4:35507 
(CONF-790405—11) 

State of the art of high-temperature, 
high-pressure gas filtration and 
mat acm urization, 4:35604 (CONF- 
790405—10) 

nates H., Combined gas/steam 
turbine power stations with coal 
pressure gasification unit operating to 
the STEAG-Lurgi system, 4:35559 

Meyers, R.E., See Lee, H.N., 4:37429 

Michaels, T.E., See Mech, S.J., 4:36411 

Michailov, L.P., See Borovoi, A.A., 
4:36006 


J.K., Radioactive foodchains in 
the subarctic environment. Progress 
report, November 15, 1977— 
November 14, 1978, 4:37471 (COO— 
3011-10) 

See Keinonen, M., 4:37561 
See Mussalo, H., 4: 37556, 4:37557 
See Tillander, M., 4: 37474 
Migai, V.K., Effect of turbulence on heat 
transfer in boiler bundles, 4:37254 
ar A., See Hilscher, D., 4:37713 
.O., Higgs boson production 
as very high energy neutrinos, 
4: 37689 (FERMILAB-CONF—78/ 
87-THY) 
maar B.P., See Rasizade, Ya.M., 
4:3576 
Mikhailov, ‘" A., See Madoyan, A.A.., 
4:36309 
Mikhailovskii, A.B., Plasma instability 
theory. V. 2. Inhomogeneous plasma 
instabilities, 4:37836 
Theory of “drift” thermonuclear 
instabilities of a reactor-tokamak, 
4:37834 
See Mazur, V.A., 4:37833 
Mikhalevick, A.A., See Avkhimovich, Z.S., 
. 4:36458 
Mikulla, W., Requisite thickness of 
polyethylene coating on steel pipes for 
the supply of gas, 4:35806 
+ U.S. coal: an alternative to 
oil and gas, 4:36699 
Miley, G.H., Advanced-fuel fusion 
concepts, 4:37937 
Ion beam implosions using layered 
pellets of advanced fuels, 4:37964 
(CONF-771035—P1, pp 243-256) 
See Choi, C.K., 4:35953 
See Gilligan, J.G., 4:37907 
Milkove, K.R., See MacVicar, M.L.A., 
4:37745 
Miller, D.E., Estimating modal damping: a 
survey, 4:37240 (SAND—79-0793C) 
Miller, D.L., Studies in the electronic 
structure of matter, 4:37645 (COO— 
1198-1246) 
Miller, D.R., See Slaga, T.J., 4:37575 


49A 


Miller, J.A., See Flower, W.L., 4:37228 

Miller, P.A., REB propagation and 
combination in plasma channels, 
4:37971 (CONF-771035—P1, pp 393- 
406 


Miller, R. on See Maglich, B.C., 4:37897 
Miller, R.L., See Moses, R.W., 4: 37877 
Miller, S., , See Gilad, P., 4: 37961, 4:37962 
Miller, WF. Jr., See Wienke, BR, 4:37812 
Miller, W.J., Mass spectrometric 
investigations of the ion chemistry of 
certain coal impurities, 4:35688 
(ANL—77-21, pp 43-48) 

Millner, A.R., Solar module curve tracer, 
4:36034 (COO—4094-35) 

Solid-state dc switch, 4:36035 (COO— 
4094-36) 

Mills, E.A., See O'Hara, J.B., 4:35517 

Mills, F.E., Seé Cline, D., 4:37376 

Mills, K.W., Competitive enzyme 
immunoassay for detecting low 
molecular weight toxic compounds: 
developmental studies, October 1, 
1977—September 30, 1978, 4:37520 
(LA—7710-MS) 

Mills, M.E. Jr., See Tyler, T.N., 4:35744 

Mills, R.L., Optical measurements on 
hydrogen at ultrahigh static pressures. 
Summary report for NRIP W233, 
4:37413 (LA—7692-MS) 

Milne, T.A., Microstructure of pulverized 
coal flames by direct, molceular beam 
mass spectrometry, 4:36762 (ANL— 
77-21, pp 19-24) 

Minnick, L.E., UV viewing through 
sodium coolant, 4:36421 

Mirin, A.A., See Cohen, R.H., 4:37769 

Mironov, B.M., Local heat transfer crisis 
of liquids boiling in vertical plane- 
parallel slot channels, 4:37305 

eee .A., See Brodskii, Yu.Ya., 

Mironov, V.D., Further development of 
control systems for high-capacity 
boiler units, 4:36304 

Mishima, J., See Schwendiman, L.C., 
4:35879 

Mistry, D.K., Development of coal piston 
feeder. Phase- , “final report, 4:35519 
(FE—1794-4 

Mitchell, D.L., CHUTE: a computer code 
for calculating the geometrical 
configuration of a lifting parachute, 
4:37238 (SAND—78-8056) 

Mitchell, J.T.D., Blanket replacement in 
toroidal fusion reactors, 4:37996 
(CONF-780508—P2, pp 954-964) 

Mitchell, J.W., See Hossain, S.M., 4:35635 

Mitina, N.I., See Volkov, Ya.F., 4:37788 

Mitrovic, M., See Salja, B., 4:35629 

Mix, L.P., See Baker, L., 4:37958 

See Miller, P.A., 4:37971 

Miyamoto, See Imasaki, K., 4:37963 

Mobley, R.M., Gabor lenses, 4:37387 
(BNL—25787) 

Space charge neutralization of high 
brightness ion beams, 4:37955 (CONF- 
771035—P1, pp 123-132) 

See Brodowski, J., 4:37380 

Mochan, S.I., See Apatovskii, L.E., 
4:36302 

Modi, R., See Cronauer, D.C., 4:35500 

Modi, R.J., See Cronauer, D.C., 4:35501, 
4:35574, 4:35575 

Modreski, P.J., Experiment plan for 
characterization of the properties of 
molten rock at atmospheric and 
elevated pressures: Magma Energy 
Research Project, 4:37623 (SAND— 
78-2227) 

Moeller, D.W., Failures in air-monitoring, 
air-cleaning, and ventilation systems 
in commerical nuclear power plants 
(Jan. 1, 1975—June 30, 1978), 4:36531 

Mohri, A., Intense relativistic electron ring 
for plasma confinement, 4:37916 
(CONF-771035—P1, pp 459-468) 


Moisson-Franckhauser, F., See Berthet, M., 
4:37259 
Moler, C., Numerical algorithms 
chemistry: algebraic soe on ag 4:37141 
(LBL—8158) 
Moll, A.J., See Olsen, D.L., 4:35725 
Moll, P., Multi-cell battery with 
degasification device, 4:36583 
Secondary battery, 4:36584 
See Grawe, J., 4:36694 
Molokovich, Yu.M., See Neprimerov, 
N.N., 4:35765 
Monney, N.T., Ocean resources utilization, 
4:37357 
Monsler, M.J., Laser fusion: an assessment 
of pellet injection, tracking and beam 
pointing, 4:37980 (CONF-780508— 
P2, pp 1186-1197) 
ontakhab, A., Waste heat disposal to air 
with forced and natural draft: some 
analytical design considerations, 
4:36247 
Montanari, M., See Cumo, M.., 4:36381 
Montaser, A., Atomic absorption 
spectrometry with an electrothermal 
graphite braid atomizer, 4:37161 
wer A.G., See Evans, L.S., 
4:36564 
Montgomery, J.C., See Strand, J.A., 
4:37501 


Montgomery, S.T., Numerical integration 
of the equations governing a normal 
mode linear piezoelectric transducer 
with an inductive-resistive load, 
4:37415 (SAND—78-2143) 

Month, M., See Herrera, J.C., 4:37396 

Monts, J.K., BOOMP user's guide, 4:36606 
(UT/CES-GS—1) 

Moon, R.L., Research towards a 35% 
efficient concentrator solar cell using 
III—V compounds. Progress report 
No. 1, 3 September—3 June 1977, 
4:36042 (SAN—1250-1) 

Moon, S., See Dooher, J.P., 4:35706 

See Essenhigh, R.H., 4:35705 

Moore, R.L., See Clements, L.L., 4:37125 

Moore, S.W., Low temperature flat-plate 
collector space/water heating, 
4:36137 (LA-UR—79-585) 

Moran, T.J., Core mechanics 
considerations for a Fast Mixed 
Spectrum Reactor (FMSR), 4:36451 
(ANL-CT—79-15) 

More O'Ferrall, R.C., Slime-cement fill as 
a reo support for gold mines, 
4:3728. 


Morel, W.C., Economic evaluations of 
intermediate-Btu gas plants meeting 
the energy demands, 4:35558 

Morelli, L., See Gregory, W.D., 4:37746 

Morgan, C.S. Jr., Boron nitride insulating 
material, 4:37110 

Morgan, D.W., See Dumbaugh, W.H., 
4:37982 

Morgan, P.E., Highly conducting oxide 
materials, 4:36814 (BNL—50756, pp 
54-55) 

Morgan, P.E.D., See Broadman, F.J., 
4:36770 

Mori, S., Development of fusion reactors 
in Japan, 4:37871 (CONF-780508—P1, 
pp 28-37) 

Moritz, H., See Brandt, J., 4:36844 

Moroz, V.I., See Shokotov, N.K., 4:37010 

Morreeuw, J.P., Optimal isentropic 
compression of an initially uniform 
and stationary sphere: a reversed-time 
numerical method, 4:37986 

Morrill, W.A., Advanced electrical 
generating technologies: 7 ona 
Focus Group discussion, 4:36264 
(DOE/TIC—10025) 

Morris, A.E., See Wright, K.B., 4:37089 

Morris, F.A., Characterization of the 
Hanford 300 area burial grounds. 
Decontamination and 





4:35914 (PNL—_2878) 


Morris, G.R., See Abshire, G., 4:37385 
Morris, J.E., Identi cultured cells 


with antibodies, 
4:37511 PN 28500Pt 1) pp 3.118- 
3.119) 
In vitro cell-mediated immunity assay 
ing '**]-iododeoxyuridine, 4:37524 
2850(Pt.1), pp 3.115-3.117) 
Morris, J.R., See Fleck, J.A. Jr., 4:37432 
HLF., uric studies in 
Grass Valley, Nevada, 4:36206 
(LBL—8646) 
Morrow, R.W., See Larson, G.F., 4:35835, 
4:35852 
Mortimore, E.P., Critical heat flux 
experiments with a local hot h in 
an internally heated annulus (LWBR 
development program), 4:36418 
TM—1419) 
pectroscopic observation 
of LT-3 tokamak plasma at disruptive 
instability, 4:37780 
Moseley, T.D., Performance report, 
4:36110 (SOLAR/2011—78-04) 
Moser, J.R., Plastic positive electrode for 
galvanic elements with solid 
electrolytes, 4:36588 
Moses, G.A., SOLASE conceptual laser 
fusion reactor study, 4:37975 (CONF- 
780508—P1, pp 448-457) 
Moses, R.W., Fast-imploding-linear fusion 
power, 4:37877 (CONF-780508—P1, 
pp 109-120) 
Mosher, D., Intense focussed ion beams 
and their interaction with matter 
— (CONF-771035—P1, pp 257- 
274) 
See Goldstein, S.A., 4:37951 
Moskovskii, A.N., See Kvasha, N.V., 
4:36305 
Mosley, W.C. Jr., See Ferguson, R.B., 
4:35847 


Mossavar—Rahmani, — 
conservation in Iran, 

Motes, B.G., (ant Hg S.J., 4:35869 

See McDonald, F.N., 4:35870 
Motin, G.L., Investigation of aerodynamics 
of furnace arrangements on hydraulic 

models, 4:36303 

Moudy, L.A., See Ruth, R.P., 4:36041 

Moza, A.K., See Austin, L.G., 4:35594, 
4:35595, 4:35596 

Mueller, A.C., wey Ae of selected 


topics on 
4:37256 


heat ose Veeco 
Mueller, C., See Vaurio, J.K., 4:36500 
Mueller, GE., See Sanders, R.C., 4:36527 
sees s a eee 2 hate , 4:36131 
ueller, ° t systems 
on the ooenae it, 4 4:36868 
Mueller-Lyda, I., FR2-Loop experimental 
series 5, irradiation, post-irradiation 
examination, and analysis of the 
FCMI, 4:36426 (DOE-tr—70) 
Mukherjee, D., See Smith, F.T., 4:37648 
Mukhin, L.K., See Anopin, A.G., 4:37285 
Mullen, F.K., Mixed state anisotropy of 
superconducting vanadium, 4:37741 
— Fay See Kuushkraa, V.A., 
4: 
een F.C., See Fetkovich, J.G., 


sae i L., See Zerna, W., 4:36260 

Munjal, P.K., See Bush, LR., 4:36087 

Munk, H., Sodium-sulfur battery, 4:36559 

Murali, D., Experimental investigation of 
the flotation of residue solids from 
liquefied coal, 4:35583 

Murata, K.K., See Young, M.F., 4:36525 

Muray’'ev, Y.V., Hybrid thermonuclear 
reactor configuration driven by a 
relativistic electron beam and having 
‘an first wall, 4:37910 (DOE-tr— 
1 

Murgatroyd, W., See Chase, J., 4:36919 


Murphree, D.L., Testing and evaluation of 
MHD materials and substructures. 
Quarterly technical progress report, 
October, November, December 1977, 
4:36754 (FE—2246-6) 

Murphy, L.J., See Wallace, C.T., 4:36111 

Murphy, M.G., See Britton, J.N.H., 
4:36629 


patibility 
4:37423 (UCID—18066) 
See Rohr, D.L., 4:37074 

Murray, CF., a Btu gasification 
environmental assessment: work status 
and plans, 4:35628 (EPA—600/7-78- 
063, pp 144-151) 

Murray, HLS., Active systems studies at 
ntASL, 4:36108 oe "UR 78-3183) 

Hedstrom, J.C., 4:36107 

bn W.L., Recent work on 
deflagration at SMRE, 4:35669 

Murthy, T.K.S., See Nagle, R.A., 4:35860 

Mauser, B., See Baumann, H., 4:36654 

Musgrove, R.E., Considerations in sizing 
coal gasification plants. Final report, 
4:35522 (FE—2240-40) 

Muska, A.V., Coal-oil mixture economics 
and applicability for utility boiler coal 
conversions, 4:35722 (M—78-79, pp 
387-394) 

H., Concentrations of '*7Cs, 
219Po, and *° Py in tissues of 
Lapps. Preliminary report, 4:37557 
(COO—3011-10, pp 44-56) 

Distribution of fallout plutonium in 
—— Finns, 4:37556 (COO—3011- 
mya FO. 16-42) 
~ Carlson, G.A., 4:37892 
u.M., See Teterin, FLL, 
4:35761 


Myers, B.R., See Levine, M.A., 4:37888 
Myers, J.E., See Sgheiza, J.E., 4:37311 
S., Beam dumping at ISABELLE, 
4: 37382 (BNL—25749) 
My!’ = V.F., See Lyshevskii, A.S., 
4:36997 


Myres, G., DDET: a program which 
simulates on-line detectors, 4:35946 
(UCID—18106) 


N, Statistics of publicly owned electric 
utilities in the United States 1977. 
Energy data report, 4:36714 (DOE/ 
EIA—0172) 

Nagami, M., Impurity shielding and 
sweeping-out by an axisymmetric 
divertor in DIVA, 4:37793 

Pulsed methane injection experiment on 
DIVA, 4:37792 

See Kimura, H., 4:38010 

See Odajima, K., 4:37794 

Nagao, H., Plural solar cell arrangement 
including transparent interconnectors, 
4:36051 

Nagiev, T.M., See Rasizade, Ya.M., 4:35768 

Nagle, R.A., Extraction of uranium(VI) 
—_ mineral acid solutions by di-4- 

(DOEPAY Last acid 
(DOPPA), 4:35860 

Nagumanov, M.M., Use of the OPRB-1 
bed tester during rotary drilling, 
4:35748 

Nagy-Magos, Z., Rhodium phosphine 
complexes as homogeneous catalysts. 
Pt. 5. Hydrogenation catalysts with 
low phosphorus: Rhodium ratio, 
4.35978 

Nail, J.B., See Murphree, D.L., 4:36754 

Nainiger, J.J., See Seikel, G.R., 4:36749 


ERA Vol. 4, No. 13 


Nair, P.K., Fatigue crack growth model 
for part-through flaws in plates and 
pipes, 4:37078 

Nair, S., See MacDonald, H.F., 4:36442 

Naisbitt, J., Satellite power system (SPS) 
centralization/decentralization, 
4:36073 (HCP/R4024—09) 

Nakabayashi, Y., Outline of COM R and D 
in Japan, 4:35695 (M—78-79, pp 21- 


27) 
Nakai, S., See Imasaki, K., 4:37963 
Nakamura, A., See Sato, Y., 4:37005 
Nakles, D.V., Gasification process/ 
environmental characterization from 
ilot plant data, 4:35633 (EPA—600/ 
-78-063, pp 242-265) 
a A.Yu., See Funyushkin, LI. 
5754 


ae. "GP, See Carmichael, D.C., 
4:36036 

Napier, J.C., See Ward, M.E., 4:36270 

Narasimhan, T.N., Unified numerical 
model for saturated—unsaturated 
groundwater flow, 4:37602 (LBL— 
8862) 

Narayanan, R., See Apparao, T.V.S.R., 
4:36403 

Nardi, E., See Gilad, P., 4:37961 

Naredo, F., See Gerini, P, 4:36509 

Nargundkar, V.R., See Iyengar, P.K., 
4:36497 


Narihara, K., See Mohri, A., 4:37916 
Nash, C.R., See Frandsen, G.B., 4:37263 
Natesan, K., Corrosion of metals i in coal- 


CONF. TH environments, 4:35506 

CONF-790145—2) 

Nathan, A.M., See Lieb, K.P., 4:37706 

Nation, J.A., High power electron and ion 
beam, 4:37946 (CONF-771035—P1) 

Naumenko, W.A., See Kotscherginskii, 
M.D., 4:36561 

Naumov, AV., See Mironov, V.D., 4:36304 

Naumov, V.N., See Dolgopolov, A.A., 
4:36895 

See Solomatenko, V.N., 4:36894 

Naus, D.J., Evaluation of the effectiveness 
of selected corrosion inhibitors for 
— of prestressing steels in 

PVs, 4:37091 (ORNL/TM—6479) 

Navratil, J.D., Plutonium and neptunium 
recovery, separation, and purification 
with organic ion exchange resins, 
4:37168 (RFP—2903) 

Waste management of actinide 
contaminated soil, 4:35915 (RFP— 
2856) 

Nawrocky, R.J., Magnet power supply for 
ISABELLE, 4:37384 (BNL—25763) 

Nazarenko, B.P., See Dolgopolov, A.A., 
4:36895 

Nazareth, J.H., See Toplis, A.F., 4:36897 

Neal, J.W., Report of the visit of the 
United States of America delegation 
of the US-USSR Coordinating 
Committee on Scientific and 
Technical Cooperation in the Field of 
Thermal Power Plant Heat Rejection 
Systems to the Union of Soviet 
Socialist Republics. November 11— 
21, 1978, 4:36924 (DOE/ET—0076) 

See Holtz, R.E., 4:36954 

Neal, W.E.J., Solar energy for 
refrigeration and air conditioning, 
4:36120 

Neale, S.D., Sun-tracking control system 
for solar collector, 4:36147 

Nechuey, S.I., See Brodskii, Yu. Ya., 
4:37849 

ame S.L., See Murav’'ev, Y.V., 
4:37910 

nee yar S.M., See Bonnemay, M., 

Neef, W.S. Jr., See Carlson, G.A., 4:37892 

Negrini, F., Hall field in a nonequilibrium 
MHD generator, 4:36800 





JULY 15,1979 


Neklepaev, B.N., Generalized reliability 
index of nodes of electric power 
systems, 4:36364 

Nelson, C.O., Glazing hold-down clamp 
for solar energy collectors, 4:36158 

Nelson, D.J., Synthesis of aryl alkynes, 
4:37195 

Nelson, L.S., See Buxton, L.D., 4:36524 

Nelson, P.A., High-performance batteries 
for electric-vehicle propulsion and 
stationary energy storage. Progress 
report, October 1977—September 
1978, 4:36555 (ANL—78-94) 

Nelson, W.E., See Philbin, J.S., 4:36496 

Nemet, A., Water hammer calculation and 
the security of hydraulic installations, 
4:36011 

Nemet, B., See Santa, I., 4:37295 

Nemtsev, Z.F., Combined optimization of 
temperature of waste gases in boilers 
and chimney parameters, taking fuel 
quality into account, 4:37339 

Neprimerov, N.N., Characteristics of 
hydrodynamic methods for 
determining the filtration features of 

producing horizons, 4:35765 

Nering, J.E., See Maglich, B.C., 4:37897 

Nettesheim, P., Inhibition of 
carcinogenesis by retinoids, 4:37569 
(CONF-790339—1) 

Neuer, G., See Abhat, A., 4:36550 

Nevins, W.M., See Lee, W.W., 4:37844 

Newton, A.B., Solar heat collector, 4:36151 

Newton, R.J., See O'Hara, J.B., 4:35517 

Nezlin, M.V., See Antipov, S.V., 4:37850 

Nguyen, T.K., See Tonon, G., 4:37774 

Nichols, S.P., Evaluation of the long-term 
program plans of the US Division of 
Controlled Thermonuclear Research. 
ao report No. 1, 4:37898 (UT/ 
CES-RR—6 


Nicholson, M.L., See Young, D.A., 4:37506 

Nicholson, W.E., Energy from urban 
wastes: report on a Focus Group 
discussion, 4:35982 (DOE/TIC— 
10022) 

Nicol, S.K., See Swanson, A.R., 4:35682 

Nielsen, E.L., See Siegel, S., 4:37335 

Nieto, J.M., See Lewe, C.K., 4:36443 

Nikitenko, A.G., See Lobov, B.N., 4:37025 

Nikitina, L.V., See Surnov, A.V., 4:36257 

wea V., See Andreev, M. M., 

4:362 

Nikula, A., See Tahtinen, P., 4:37166 

Nille, B., yore opes and banks with 
= at the Bayerische Braunkohlen- 

ndustrie A.G., 4:37480 

Nipkow, J., Heating-cost distributor on the 
vaporisation principle, 4:36866 

Nishihara, K., Deflagration waves 
- ported by thermal radiation, 

:37966 (CONF-771035—P1. pp 275- 
286) 

Nishikawa, K., See Watanabe, T., 4:37866 

Nishita, H., See Wallace, A., 4:35911 

Nistler, F., See Bade, I., 4:35800 

Niwa, S., See Takabatake, T., 4:36357 

Noble, H.D., Ap i for collecting solar 
coery 4:3 

Noel, G.T., See Carmichael, D.C., 4:36036 

Noguchi, M., Fuel reforming apparatus for 
use with internal combustion engine, 
4:36993 

Nolde, W., See Parsons, W.A., 4:35611 

Nolfi, F.V. Jr., See Rehn, L.E., 4:37100 

Noll, S.A., See Roach, J.F., 4:36029 

Nolte, L.P., See Wilkening, W., 4:35665 

Nonn, P., See Breun, R.A., 4:37758 

Nordeen, S.K., See Young, D.A., 4:37506 

Nordman, D., Solar repowering workshop: 
a summary report, 4:36079 (SERI/ 
TP—35-57) 

Norris, A.E., Fission product release. 
Progress report, October 1— 
December 31, 1978, 4:35910 (LA— 
7682-PR) 


51A 


Norris, D.I.R., Calculation of the influence 
of the radial temperature gradient on 
cladding dilatation, 4:37105 

North, D.W., See Boyd, D.W., 4:36611 

Northrup, C.J., See Schwoebel, R.L., 
4:35902 

Novak, R.G., Prospects of energy recovery 
from the incineration of chemical 
plant wastes, 4:35998 

Novakov, T., Role of carbon soot in sulfate 
formation, 4:37227 (LBL—7887) 

Nowick, A.S., Defect interactions, 4:36824 
(BNL—50756, pp 24-25) 

See Wang, D.Y., 4:36810 

Nozaki, K., See Nishihara, K., 4:37966 

Nozaki, T., See Sawada, T., 4:36095 

Nuttall, H.E., Preliminary seabed disposal 
modeling studies, 4:35924 (SAND— 
78-1651) 

Nuttall, K., See Simpson, L.A., 4:37081 

Nwalor, J., See Longwell, J.P., 4:35585 

Nyholm, R.A., See Ermak, D.L., 4:37441 


Oo 


O’Brien, G., See Buerger, E.J., 4:36048 

O’Brien, J., See Billau-Adams, R., 4:36959 

O'Hara, J.B., Project POGO: coal refinery 
complex conceptual design/economic 
analysis; power, oil, gas, other 
products. R and D report No. 114, 
interim report No. 6, 4:35517 (FE— 
1775-13) 

See Loran, B.1., 4:35636 

O'Keeffe, T.W., See Szedon, J.R., 4:36044 

O'Neal, D., See Hirst, E., 4:36875 

O'Neal, D.L., Energy and economic effects 
of residential heat pump water 
heaters, 4:36851 (CONF-790107—2) 

Oakes, R.J., Deep inelastic muon 
scattering in DUMAND, 4:37690 
(FERMILAB-CONF—78/93-THV) 

See Mikaelian, K.O., 4:37689, 

Oakes, T.W., Review of environmental 
surveillance data around low-level 
waste disposal areas at Oak Ridge 
National Laboratory, 4:35904 
(CONF-790209—5) 

Oberbeck, A.W., See Rogers, K.E., 4:36210 

Oberle, R.D., See Duncan, D.A., 4:35576 

Oberst, W., Problems in the control of 
thermal storage heating units, 4:36551 

Obst, B., Correlations between flux line 
lattice and crystal lattice, 4:37738 

Ochs, G., See Menzenauer, P., 4:36425 

Odajima, K., Radiation loss and power 
balance in DIVA, 4:37794 

See Kimura, H., 4:38010 
See Nagami, M., 4:37792, 4:37793 

Oembe, H., Further development of the 
high temperature reactor, 4:36445 
(DOE-tr—158) 

Oestblom, G., See Sohlman, A., 4:36613 

Oettinger, C., See Carling, A., 4:36729 

Offield, T.W., United States Geological 
Survey: uranium and thorium 
resource assessment and exploration 
research program, fiscal year 1979, 
4:35830 (GJO—108(78), pp 99-107) 

Ogarkov, A.A., See Solomatenko, V.N., 
4:36894 

R., See Kitamura, M., 4:36376 

Oh, B.Y., See Whitmore, J., 4:37679 

Ohkawa, T., In situ regeneration of the first 
wall of a deuterium—tritium fusion 
device, 4:37909 

Transport model for Alcator scaling in 
tokamaks, 4:37764 

Ohlendorf, W., See Tonon, G., 4:37774 

Ohnaka, S., See Imasaki, K., 4:37963 

Ohtsuka, T., Experimental investigations 
on the anisotropy of the upper critical 


Okerblom, Yu.L., See Sotnikov, LA., 
4:36301 

Okrent, D., Risk-benefit evaluation for 
large technological systems, 4:36530 

Okuda, H., Strong lasma turbulence and 

lous ina 
field, 4:37809 (PPPL—1531) 
See Lee, W.W., 4:37844 

Oldham, W.A., Nuclear Fuel Services Inc., 
quarterly report, 4:35873 

Olimpiev, V.N., Problems of combating 

low-frequency vibrations of shafts of 


properties gas 
4:35824 (LA-UR—79-832) 
Oliver, PQ. See Erdal, B.R., 4:35909 
Olmer, L.J., See Isaacs, H.S., 4:36809 
Olness, J.W., See Lieb, K.P., 4:37706 
— D.L., Preliminary market evaluation 
or gas a by underground 
gasification of western coal, 4:35725 
(SAN—0115-T124-1) 
Olsen, J.N., See Baker, L., 4:37958 
See Chang, J., 4:37960 
Olson, J.M., Confused history of 
Chilo: lomonas ethylica 2K, 
4:37530 


Olson, R., See Gilligan, J.G., 4:37907 
Oman, R.A., See Gilbert, B.L., 4:36234 
Oppliger, G., See Morrison, H.F., 4:36206 
Orda, E.P., See Umarov, G.Ya., 4:36129 
Oren, J.W. III, Solar energy collector, 
4:36161 
Orloff, D.1., See Jur, T.A., 4:36441 
Orlovskii, V.P., See Shnee, Ya.I., 4:36281 
Orme, A.E., See Flood, J.F., 4: 37503 
S., Electron excitation of alkali 
atoms, 4:37652 (SAND—78-1503) 
Orr, F.M. Jr., See Yu, A.D., 4:35598 
Ortlepp, W.D., Basic engineering 
principles in the design of sandwich- 
pack support, 4:37281 
Orvig, C., See Wilson, B.W., 4:37158 
Oscarson, J.L., Heat and mass transfer 
involving droplets containing soluble 
solids, 4:37307 
Oset, E., Nuclear structure and the single 
charge exchange, 4:37702 (LA-UR— 
79-307) 


Oshima, R., See Sato, I., 4:37358 
LaPorte, G.E., 


Osterwalder, J., See Grein, H., 4:36012 
Ott, H.R., Anisotropy of the stress 
dependence of critical parameters in 
uniaxial superconductors, 4:37735 
Otten, L.J. ITI, See Saunders, R.C. III, 
4:37298 
Ottewitte, E.H., See Imel, G.R., 4:37919 
Ottinger, R.S., Industrial waste 
characterization state-of-the-art 
review, 4:35996 
Ottmar, P.H., See Root, E.F., 4:36181 
Otto, C.H. Jr., See Harrar, J.E., 4:36218 
Ouchi, K., Internal combustion engine 
operated on a reformed gas, 4:36991 
Outcalt, K.W., See Stubbs, J., 4:36057 
Overkamp, K.H., Solar collector, 4:36174 
L.A., See Gray, L.W., 4:37155 
Owen, P.T., Inventory of environmental 
impact models related to energy 
technologies, 4:37495 (ORNL/EIS— 
14 


See McDuffie, H.F., 4:35871 
P.C., See Schwendiman, L.C., 
4:35879 
Ozeroff, M.J., Satellite power system 
(SPS) military implications, 4:36065 
(HCP/R4024—01) 





P 


Diaz, M., See Neal, W.E.J., 4:36120 
B., See Burford, J.L. Jr., 4:36061 
M.O., Application of basic gas 
research to practical systems, 4:36360 
(CONF-790417—3) 
, G., See Tonon, G., 4:37774 
, H., See Tonon, G., 4:37774 
Pack, R.W., See Minnick, L.E., 4:36421 


Page, D.I., Liquid structure factors for 
sodium—potassium alloys, 4:37082 
(AERE-MPD/NBS—89) 

Page, G.C., Fate of ge in industrial 
oun BPs 4:35630 (EPA—600/7-78- 

jp 191-207) 

.» Exploratory techniques for the 
ee of potential dose- 
response relationships between human 
health and air pollution, 4:36623 

Pahwa, S.B., See Balestri, R.J., 4:35926 

— F.E., Angular distributions for 

leptons from W mesons, 4:37685 
(ONL 25884) 
See Baltay, C., 4:37662 

Pajunen, A.L., Radiolytic evolution of 
gases from Z-9 soils, 4:35923 (RHO- 
CD—13) 

Palazzi, G., See Campolunghi, F., 4:36333 

Palii, P.A., See Degtyarev, V.N., 4:35796 

Palko, J.E., Evaluation of performance of 
thermal barrier coatings under 
simulated industrial/utility gas turbine 
conditions, 4:36273 (TID—29086) 

Palli, V.Ya., See Lobov, B.N., 4:37025 

Palmer, J.H.L., See Belshaw, D.J., 4:37345 

Panchenko, M.A., See Andreev, N.E., 
4:37831 

J.B., Behavior of gas 
distribution equipment in hydrogen 
service, 4: 37269 (CONF-790512—2) 

Pankov, G.I., See Kononenko, V.E., 


4:36591_ 

J., Synthesis and 
secretion of transferrin by cultured 
mouse hepatoma cells, 4:37505 

—— See Chekanova, L.N., 
4: 


Papadopoulos, A., See Lewe, C.K., 4:36443 
Papp, R., Fuel quantities, activity 
inventories, and radioactive releases 
from light-water reactors and sodium- 
cooled fast breeders, 4:36488 (DOE- 
tr—27) 
Parail, V.V., Diffusion of runaway 
electrons in a tokamak, 4:37815 
Parekh, B.K., See Hewitt, H.C. Jr., 4:36164 
Parikh, S.C., See Connolly, T.J., 4:36608 
Parker, E.R., Secondary hardening steel 
having improved combination of 
eo eee and toughness and method of 
ation, 4:37054 
-L., See Trabalka, J.R., 4:35932 
se L.E., See Skinner, G.A., 4:37127 
Parker, NW. Double deflection system 
for an electron beam device, 4:37378 
Parparov, D.1., See Parshin, A.A., 4:37343 
Parrish, R.L., See Stevens, A.L., 4:35818 
Parry, H.L., Automated extraction system 
design review, 4:35655 (PNL—2867) 
Parshin, A.A., Experience of designing and 
operating boiler units with flat-flame 
burners, 4:37343 
Parsons, W.A., Applicability of coke plant 
water treatment technology to coal 
gasification, 4:35611 (EPA—600/7-78- 
063, pp 519-527) 

G., Correction of the coupling 
resonance in intersecting storage 
accelerators, 4:37397 (BNL—50942) 

1L.V., See Blank, Yu.I., 4:36253 


52A 


ee Vs See Madoyan, A.A., 


Postion NY. See Davydov, N.I., 4:36306 
Pasour, J.A., See Kapetanakos, C.A., 
4:37914 
, V.P., Magnetoelectrostatic 
trap, 4:37763 (UCRL-Trans—1 1464) 
Pasupathy, C.S., ee ey P.K., 4:36497 
Patek, J.W., See Shipley, R.G. Jr., "4:35740 
Paton, BE. Welding in the USSR, 4:37048 
Patrinos, A.A.N., Meteorological effects of 
heat and moisture releases from large 
power stations (precipitation 
modification), 4:36347 (DOE/ET— 
0076, pp 31p, App.A Paper 6) 
Patrose, B., See Schiesser, W.E., 4:35526 
J.A., Foreign uranium supply, 
4:35829 (GJO—108(78), pp 59-70) 
See Combs, G.F. Jr., 4:35889 
Patterson, J.W., Useful model for 
understanding the performance 
characteristics of solid oxide 
electrolyte fuel cells, 4:36808 (BNL— 
50756, pp 8-17) 

R.A., Gas tungsten arc 
weldability of high Mn austenitic 
stainless steel, 4:37052 

Paul, H., Rate constants for self- and cross- 
termination of transient radicals by 
modulation electron spin resonance 
spectroscopy, 4:37211 

Paull, J.B., Collimating solar radiation 
collector, 4:36163 

Pauls, D., See Guenther, R., 4:35807 

Pavlov, P.A., Investigation of fatigue 
strength of flange joints of hydraulic 
turbine rotors, 4:36018 

Pavlov, V.A., See Parshin, A.A., 4:37343 

Pawlicki, A.J., See Ayres, D.S., 4:37674 

Payatakes, A.C., See Flumerfelt, R.W., 
4:35736 

Pchelkin, Yu.M., See Lebedev, V.P., 
4:37013 

Peacock, H.B., Powder metallurgy 
development at SRL, 4: 37043, (DP- 

MS—78-89 
Powder metallurgy at Savannah River 
Laboratory, 4:37106 (DP—1524) 

Pease, R.L., See Verbinski, V.V., 4:37408 

Pechan, E.H., Air emissions analysis of 
energy projections for the Annual 
Report to Congress, 4:37435 (DOE/ 
EIA—0102/16 

F., Measurement of the 
longitudinal coupling impedan 
the Brookhaven AGS, 4:37367 
(BNL—25782) 

Pegg, D.J., See Bashkin, S., 4:37643 

Pei, Yu Kun, Solar collector module, 
4:36184 

Pejsa, J.H., See Rask, D.R., 4:36131 

Peleg, E., See Gilad, P., 4:37961 

Pell, M., See Zielke, C.W., 4:35571 

Pendergrass, J.H., See Bohachevsky, I.O., 
4:37976 

See Booth, L.A., 4:35956 

Peng, Y.K.M., Microwave start-up of 
tokamak plasmas near electron 
cyclotron and upper hybrid 
resonances, 4:37938 

Peng, Y.M., See Holmes, J.A., 4:37806 

Penkowa, L.F., See Kotscherginskii, M.D., 
4:36561 

Penn, L., ty Yeager properties of 
Kevlar 49 fiber, 4:37130 

Penner, P.S., Total energy and labor 
requirements for an electric commuter 
railroad, 4:36900 

Penner, S.S., Life-cycle costing for 
consumers of energy-conserving 
devices, 4:36877 

Pennings, P., Safety engineering aspects of 
hydrogen technology, 4:35963 (LA- 
tr—78-64) 

Penrose, E., Choices for the oil-exporting 
countries, 4:36706 


ERA Vol. 4, No. 13 


Penzien, J., Dynamic analysis of fixed 
offshore platforms, 4:37356 

Peppler, W., Menzenauer, P., 4:36425 

Perey, F.G., Status report to the DOE 
Nuclear Data Committee, 4:37700 
(ORNL/TM—6873) 

Perino, A.M., Methodology for 
determining the economic feasibility 
of residential or commercial solar 
Thi systems, 4:36030 (SAND—78- 


093 

Perlmutter, A., Deeper pathways in high- 

energy physics, 4:37680 
M., See Manifacier, J.C., 4:37087, 
4:37109 

Perrenod, S.C., Evolution of cluster x-ray 
sources, 4:37630 

Perrin, P., Interphonie: rapid and safe 
communication, 4:35671 

Perry, F.C., See Baker, L., 4:37958 

Peslyak, V.I., See Avkhimovich, Z.S., 
4:36458 

Peter, M., See Entel, P., 4:37729 

Petermam, D.J., Electronic structure of 
trivalent metal dihydrides: theory, 
4:37113 (IS-M—172) 

Peters, W., Coal gasification with process 
heat of nuclear reactors, 4:35561 
Peters, W.A., See Longwell, J.P., 4:35585 
Petersen, J.L., Recent neutron diffraction 
studies of metal—hydrogen—metal 

bonds, 4:37185 

Peterson, G.A., Progress report, January 1, 
1978—October 31, 1978, 4:37704 
(COO—2853-3) 

Peterson, J.R., Physical-chemical studies 
of transuranium elements, 4:37214 
(ORO—4447-085) 

Petit, G.S., Method for conducting 
electroless metal-plating processes, 
4:37053 

wae SOL See Khachaturov, R.M., 

a a See Stroscio, M.A., 


Petukhov, G.D., High-pressure installation 
cooled by dissociating nitrogen 
tetroxide, 4:36459 (INIS-mf—4316, pp 


) 

Petzold, E., Measures for planting grass 
and reducing immission caused by 
opencast mines, 4:37481 

Peugnet, C., See Cabe, J., 4:37948 

Pevzner, V.V., See Mironov, V.D., 4:36304 

Pfaender, F.K., See Singer, P.C., 4:35608 

Phelps, D.A., Characteristics of a high 
current unidirectional ion beam 

enerator (CMG-REBO), 4:37956 
CONF-771035—P1, Pp 133-143) 

Phelps, D.R., See Fallon, J.J. Jr., 4:36341 

Phelps, M.E,, Validation of tomographic 
measurement of cerebral blood 
volume with C-11-labeled 
carboxyhemoglobin, 4:37525 

Phelps, P.L., Geothermal overview 
project: preliminary environmental 
assessments. Quarterly progress 
report, October 1, 1978—December 
31, 1978, 4:36211 (UCID—18034-78-4) 

Phen, R., Coal pump development and 
technical support project. Monthly 
project report, January 29—February 
25, 1979, 4:35542 (TSR—79/2) 

Philbin, J.S., Criticality design evaluation 
of the White Sands reactor building 
rita vault, 4:36496 (SAND—78- 

1 

Phillips, C.R., See Windham, S.T., 4:37466 

Phillips, S.J., See Morris, F.A., 4:35914 

Phillips, T.E., Potential methods for 
resource recovery from black water 
of the Northern Green River Basin of 
ee 4:35825 (LETC/RI—78/ 


Pian, T., See Breun, R.A., 4:37758 





JULY 15,1979 


Pick, M.A., Hydrogen absorption in the 
niobium—vanadium system, 4:37083 
(BNL—25234) 

Pickus, M.R., See Wang, J.L.F., 4:37085 

Picraux, S.T., lon channeling studies of 
hydrogen lattice location, 4:37718 
(SA 79-0657C) 

Pierce, G.D., ~ ee S.J., 4:35869 

D., Cycle analysis and control, 
4:36778 (FE 1811-20, pp 129-134) 
Pierschke, K.J., First international 
symposium on stability in coal mining, 
4:35668 
Pierson, E.S., See Brunsvold, A.R., 4:36752 
See Fabris, G., 4:36756 

Piesold, D.D.A., Regulating the Tana 
River, 4:36004 

Pik, M., Design, construction and 
operation of centralized heat supply 
systems, 4:36640 (DOE/ET—0076, pp 
14p, App.B Paper 3) 

M., See Erdman, C.A., 4:36520 

Pile, R.S., See Madewell, C. E., 4:36925 

Piliya, A.D., See Gusakov, E.Z., 4:37857 

Piller, W., See Goericke, P., 4:36237 

Pilz, W., The relationship between cooling 
coil performance and the chilled 
water temperature, 4:37347 

L.P., See Fridman, L.L, 
4:36322 

Pindyck, R.S., Optimal exploration and 
production of nonrenewable 
resources, 4:36627 

Pinter, F., Investigations on degree of 
polarization of laser radiation of 
organic dye solutions, 4:37294 

Pisano, D.J., See Bashkin, S., 4:37643 

Pischel, H., Dual-fuel operation of a high- 
compression-Otto engine with regular 
gasoline and methanol, 4:37039 

, F., See Pischel, H., 4:37039 

Pitman, R.K., See Patterson, J.A., 4:35829 

Pixton, T.A.H., Analysis of torsional 
vibration of an automotive gearbox, 
4:37033 

Plante, E.R., Some vapor pressure data on 
K2O containing substances, 4:37175 
(ANL—77-21, pp 220-226) 

Plants, K.D., See Morel, W.C., 4:35558 

Pleskov, G.I., See Tatarnikov, V.P., 
4:36444 

Pleszkun, A.R., See Hannon, B., 4:36662 

Pletts, D.C., Exhaust recycle mixer, 
4:37034 

Plodinec, M.J., Evaluation of glass as a 
matrix for solidifying —— River 
Plant waste: properties of gl 
containing Li2O, 4:35901 oP 1498) 

Plumley, A.L., Corrosion in waste fired 
systems, 4:36970 

Present status and research needs in 
energy recovery from wastes, 4:36971 

Plunkett, A.B., See Lustenader, E.L., 
4:37029 

Pochan, M.J., See Luthy, R.G., 4:35614 

Pochuev, V.P., See Shorr, B.F., 4:36293 

Pocrnja, A. Weber, D., See Streich, M., 
4:36923 

Poddubnyi, Yu.A., Determination of 
effective operations for limiting water 
seepage into oil wells, 4:35756 

Poehnl, H., NEWAG-owned Theiss B 
power station-a combined gas 
turbine/steam turbine installation 
— for the medium load range, 
4:3626 

Poell, M., Absorber tube, 4:36172 

Pogutse, OP., See Parail, V.V., 4:37815 

Politzer, H.D., Status of &-scaling, 4:37691 

Polk, I., See Kaugerts, J., 4:3736 

Pollard, R.E., See Knight, C.E. Jr., 
4:36547, 4:36548 

Pollina, R, Electrical conductivity of a 
Montana coal ash, 4:36771 (ANL—77- 
21, pp 202-207) 

See Schmidt, V., 4:36792 

Polster, R., See Beck, F., 4:36574 


53A 


Polyakov, V.N., See Klyavin, R.M., 
4:35762 


Pomiak, G.S., See Staples, B.A., 4:35905 

Ponomarev, V.N., See Shnee, Ya.I., 4:36281 

Ponti, C., See Farfaletti-Casali, F., 4:37900 

Poobus, A.P., See Marshak, Yu.L., 4:37340 

Popel, O.S., Generation of a secondary 
shock wave during retardation of a 
supersonic stream in a magnetic field, 
4:36744 


Popolato, A., Thermal response of 
explosives subjected to external 
heating, 4:37421 (LA—7667-MS) 

Popov, A.I., See Andryushchenko, A.I., 
4:36353 


Popov, A.M., See Danilov, A.F., 4:37924 

Popov, S., Cogeneration power stations on 
fossil fuel, 4:36338 (DOE/ET—0076, 
pp 17p, App.B Paper 2) 

Popovic, N., Application of hydraulically 
driven bucket wheel excavators and 
hydraulic shovel excavators in 
Yugoslavian opencast mining 
operations, 4:35657 

Poppleton, H.O., Waste separation and 
processing, 4:37330 

Popyrin, L.S., All-round technical and 
economic investigations of open-cycle 
industrial MHD generator channels 
and superconducting magnet systems, 
4:36748 

Binary cycle with potassium and N2O, 
vapors for NPP with a fast sodium 
reactor, 4:36414 (INIS-mf—4316, pp 
43-47 


Porias, H., Some considerations on energy 
conservation in a global context, 
4:36659 

Porkolab, M., Electron cyclotron 
resonance heating of tandem mirrors, 
4:37762 (UCRL—52634) 

Porter, D.F., Solar heat collector, 4:36149 

P y, M., Device for converting 
solar energy into mechanical energy, 
4:36128 

Post, R.F., Magnetic mirror fusion 
research at the Lawrence Livermore 
Laboratory, 4:37894 (UCRL—82318) 

Post, R.S., See Breun, R.A., 4:37758 

See Conrad, J.R., 4:37934 

Postma, A.K., See McCormack, J.D., 
4:37134 

Poteet, K.H., See Corbett, B.L., 4:36498 

Potthoff, mc M, Toroidal core winder, 
4:3724 

Potzel, W., “See Shenoy, G.K., 4:37723 

Pouget-Abadie, X., See Cosar, P., 4:36083 

Poukey, J.W., See Miller, P.A., 4:37971 

Povarov, O.A., See Filippov, G.A., 4:36285 

Powe, R.E., See Murphree, D.L., 4:36754 

Powell, C., See Choi, C.K., 4:35953 

Powell, J.R., Technology of controlled 
nuclear fusion, 4:37868 (CONF- 
780508—P1) 

Technology of controlled nuclear 
fusion, 4:37886 (CONF-780508—P2) 

See Beardsworth, E., 4:37884 

See Benenati, R.F., 4:36086 

Powers, E.L., See Richmond, R.C., 4:37543 

Powers, M.J., Assessment of air cathodes 
for metal/air batteries. Project 65012 
final report, September—December 
1978, 4:36566 (UCRL 13978) 

Prajsnar, D., See Einbrodt, H.J., 4:37455 

Pratap, M., ‘See Whitmore, J., 4:37679 

Prelec, K., See Kobayashi, M., 4:37644 

Prevender, T.S., See Chang, J., 4:37960 

Prevenslik, T.V., See Yang, T.F., 4:38007 

Price, A.F., Hydrodynamic characteristics 
of a plate heat exchanger channel, 
4:37246 

Price, A.G., Drilling equipment and 
techniques in Australian coal 
exploration, 4:35647 

Price, R.J., See Hopkins, G.R., 4:37989 

Price, V. Jr., See Ferguson, R.B., 4:35847 

Priebe, S.J., See Lamb, K.M., 4:35899 


Priemer, R., See France, D.M., 4:36404 

Prine, J.R., See Anderson, E.C., 4:37552 

Pritchard, P.H., See Bourquin, A.W., 
4:37489 

W.L., See Anderson, H.U., 

4:37118 

Proebst, F., See Shenoy, G.K., 4:37723 

Prokopenko, A.G., Determination of fuel 
losses in starting a 300 MW 
monoblock and a reasonable method 
of covering the variable electric load 
graph at a state district power plant, 
4:36345 


Prono, D.S., Intense Pulsed Ion Neutral 
Source (IPINS), 4:37932 (CONF- 
771035—P1, pp 145-155) 

Prono, J.K., See Haight, R.C., 4:37242, 
4:37424 

Protsailo, M.Ya., See Marshak, Yu.L., 
4:37340 


Proudfoot, B.W., Treatment of bore cores 
to provide reliable data for coal 
preparation plant design, 4:35683 

Pryor, R.J., See Ahlfeld, C.E., 4:36507 

Pshenichnov, N.N., See Popyrin, L.S., 
4:36748 

Ptak, D.J., See Ferrante, J.G., 4:37485 

Puetz, G., Installation for combined energy 
supply to domestic buildings and small 
business, 4:36252 

rT R.E., See Donaldson, M.R., 
4:37411 

Pupin, A.A., See Korol’kov, B.P., 4:37248 

Purson, J.D., Uranium hydrogeochemical 
and stream sediment reconnaissance of 
the La Junta NTMS Quadrangle, 
Colorado, including concentrations of 
forty-three additional elements, 
4:35843 (GJBX—41(79)) 

S., See Bailey, V., 4:37754 

Putzier, U., Possibilities and limitations of 
thermal spraying, 4:37420 (AED- 
Conf—78-04 049-001) 

Puzas, J.E., aes B hormone 
stimulation of collagenase secretion by 
isolated bone cells, 4:37509 

Pyatkov, V.I., See Lebedev, V.A., 4:37088 


Q 


Quecke, C., See Eickhoff, W., 4:37453 
Quimby, D.C., See Steinhauer, L.C., 
4:37878 


Rabinovich, N.R., Determination of 
stability time of a borehole’s shaft 
zone, 4:35759 

Rabl, A., See Chao, Bei Tse, 4:36190 

Rack, H.J., Strain-rate and temperature 
dependence of 18Ni (350) maraging 
steel tensile properties, 4:37079 

Racz, B., See Santa, I., 4:37295 

R.D., Preliminary experimental 
results from the MHD-staustrahlrohr, 
4:36746 

Raeder, J., See Daenner, W., 4:37904 

Raetz, K., Solar collector with a glass 
structure to reduce convection and 
heat losses, 4:36186 

Raffler, H., See Fliedner, T.M., 4:37542 

Rahman, S., Method of generation 
scheduling in electric utility systems 
with nuclear units, 4:36371 

Rahman, S.F., Chemical and physical 
stability of refractories for use in coal 
gasification. Tenth quarterly progress 





1 August 1978—31 October 
1978, 4:35509 ee ee a 0) 
See 


with 


. E.C., See Pedersen, F., 4:37367 
Rakov, N., of radioactive waste in 


the USSR, 4:35931 
Raley, J.H., See rn oes F.J., 4:35823 
Ramos, M.M., 


Ramsay, W., Radon from uranium mill 
tailings: a source of si t 
radiation hazard, 4:37546 

Ramshaw, J.D., APACHE: a generalized- 
mesh Eulerian computer code for 
multicomponent chemically reactive 
fluid flow, 4:37655 (LA—-7427) 

Ranney, J.W., Propagule dispersal among 
forest islands in southeastern South 
Dakota, 4:37469 

Rao, E.Y., See Papaconstantinou, J., 
4:37505 

Rao, S.B., See Schultz, K.R., 4:37944 

Rao, S.R., See Schultz, K.R., 4:37944 

Rao, T.K., See Ho, C.H., 4:35619 

Raphaelian, L.A., Stability of extractable 
organic constituents in stored samples 
of gasification condensates inferred 
from comparisons of GC/MS total ion 
chromatograms, 4:35502 (ANL/ 
nea ton 

Sprayed ape with steel 


Rapp, RA, Fundamental studies of metal 
fluorination reactions. Fourth annual 
ao report, 4:37177 (COO—2671- 
10) 


Review of experimental electrical and 
electrochemical methods, 4:36807 
(BNL—50756, pp 6-7) 

Raring, L.M., Materials engineering and 
design for coal-fired MHD power 
generators, 4:36765 (ANL—77-21, pp 
107-112) 

Rasizade, Ya.M., Increasing the 
effectiveness of the cbeiie 
fracturing of seams with the use of the 
pattern recognition method, 4:35768 

Rask, D.R., Low-cost solar air heater. 
Final report, June 29, 1976—July 22, 
1977, 4:36131 (COO—2929-13) 

Rasnick, W.H., See Arnold, J.B., 4:37779 

— oak ML, See Zbyrko, M. D. 

4: 

Rauch, J.E., See Phelps, D.A., 4:37956 

Raue, D.J., See Renner, T.A., "4:37086 

Rausa, G.J., Environmental research 
related to fossil fuel conversion, 
4:35626 (EPA—600/7-78-063, pp 113- 
129) 

Ravey, J.C., See Friberg, S., 4:37197 

Ray, S.P., Phase relationship and ordering 
in ZrO.—CaO and ZrO.—Y203 
a, 4:36811 (BNL—50756, pp 18- 
23) 

Raynor, G.S., 1978 breeding-bird censuses, 
4:37499 (BNL—50933) 

Razumova, G.A., See Bazhin, M.A., 


4:36455 
ya, E.D., See Margulova, 
T.Kh., 4: 136258 

Razuvaev, V.D., See Anopin, A.G., 4:37285 

Read, H.E., Endochronic constitutive 
model for general hysteretic response 
of soils. Final report, 4:37133 (EPRI- 
NP—957) 

Reagan, D., Electron beam spectrum 
monitor using synchrotron light, 
4:37394 (SLAC-PUB—2271) 

P.J., Status report on TFTR, 
4:37885 (CONF-780508—P1, pp 612- 
619) 


54A 


eee E., Feedback stabilization of 


MHD instabilities in 
sine, 43 4: 37830 

Rebka, G.A. Jr., See Walter, J.B., 4:37694 

Reda, D.C., Comparative transition 
performance of several nosetip 
materials as defined by ballistics-range 
testing, 4:37135 (SAND_78-1859C) 

Reddy, V.N., See Giblin, F.J., 4:37536 

D.A., Viscous oil recovery 
method, 4:35822 

Redwine, R.P., See Bowles, T., 4:37677 

Reed, A.W., Prediction of thermal 
capability for a proposed LMFBR 

it fuel shipping cask, 4:37266 
( 77-1681 

Reed, J.W., Some variability statistics of 
available wind power, 4:36223 
(SAND—78-1735) 

Reed, R.D., See Zink, J.S., 4:36947 

Rees, J., See Dudzik, M., 4:37483 

Reese, T.L., See Turner, P.W., 4:36476 

Reeves, C.A. Jr., Evaluation of two styles 
of slotted, flat-head screws, 4:37244 
(Y—2173) 

Reginato, L.L., See Hester, R.E., 4:37381 

Regulinski, S.G., See Boyd, D.W., 4:36611 

Reher, P., See Fabian, H.W., 4:36942 

Rehn, L.E., Radiation—induced solute 

100 in a V-15 Wt. % Cr alloy, 
att (CONF-790125—35) 
.. Economics considerations 
ae aden procedure in p 
engineering technical plants, 4:36618 

Reichle, DE., Role of soil invertebrates in 
nutrient cycling, 4:37470 

Reid, I., Transportation--the trend to 
electrification, 4:37021 

Reidel, S.P., Mire) er fractionation 
in the Grande Ronde Basalt— 
Columbia River Basalt group, 4:37620 
(RHO-BWI-SA—5) 

Reidick, H., State of development of NO/ 
sub x/ decreasing measures for 
German power plants, 4:36351 

Reif, U., Sullom Voe terminal soon ready 
to start, 4:35792 

Reihman, T., See Townes, J., 4:36775 

Reilly, P.J., Proceedings of the — 
Annual Bio Biochemical 

ym: , 4:37504 (IS "ERI. 
AMES 78036) 

Reistad, G.M., Thermodynamic study of 
heating with geothermal energy, 
4:36215 

Reister, D.B., Energy embodied in goods, 
4:36908 

Total energy cost of freight transport, 
4:36893 
Reiter, F., See Biggio, M., 4:37995 
Reith, K., Catalytic waste gas purification 
rocess, 4:37360 

Rej, D., See Davis, H.A., 4:37913 

Rembeer, J., Significance of promoting 
innovative efforts and technology 
transfer for industry, 4:36633 

Reneau, B.J., See Manchester, L.L., 
4:37270 

Renne, R.A., Toxicity of geothermal 
effluents, 4:37582 (PNL—2850(Pt.1), 
pp 6.19-6.20) 

, T.A., Tritium permeation through 
Fe-2 1/4 Cr-1 Mo steam generator 
material, 4:37086 
Rensink, M.E., See Berk, H.L., 4:37767 
See Cohen, R.H., 4:37769 

Rentz, O., State of development and 
tendencies of the NOsub(x) 
precipitation from power plant flue 
gases, 4:36352 

Reuscher, J.A., Sandia Laboratories’ 
experience with DOE MC-0531, 
4:35950 (SAND—78-2297C) 

Reuther, T.C., See Zwilsky, K.M., 4:37991 

Reynolds, A.B., See Erdman, C.A., 4:36520 

Reynolds, A.W., See Clark, R.G., 4:35890 


ERA Vol. 4, No. 13 


Reznikova, R.S., See Benenson, E.I., 
4:36286 


Rhodes, C.A., See Jur, T.A., 4:36441 
Rhodes, — See Bischel, W.K., 4:37289 
Rhodes, D.W., Disposal of low-level 
radioactive waste from a fuel storage 
basin, 4:35877 (CONF- 790415—12) 
Rhodes, R.G., See Abel, E., 4:37023 
Rhymer, R.S., mg coal contention , 


30—~October 28, 1978, 43 
—, 1978, 1361 FE” 
Rice, J.R., Mechanics of quasi-static crack 
growth, 4:37235 (COO—3084-63) 
_ A.F., Energy from the oceans: 
ts and capabilities, 4:36092 
P.M., See Venturini, E.L., 
4:37114 
Richels, R.G., Exploring future ng 5 | 
options: an economic analysis, 4:36636 
Richman, J.D., Computer programs for the 
automatic eee of integrated 
a, , 7323 (LA—7652-MS) 
-» Radiation sensitization of 
a ote oy spore by cis- 
uacthee meta 43783 and 


Richter, C.K., See Slaga, T.J., 4:37575 
Richter, E., See Lustenader, E.L., 4:37029 
Richter, H.J., See Kuo, J.T., 4:36379 
Rieger, M.: See Farfaletti-Casali, F., 


Ristoun Lt L.H.T., See Blom, J.H., 4:36759 

Rifer, V.G., Steam condensation within 
smooth and profiled horizontal pipes, 
4:37304 

Rikhter, L.A., Rational design of turns for 
gas and air ducts of thermal power 
plants, 4:36290 

Riley, J.T., Conservation for window air 
conditioners: a guide for homeowners 
and weatherization crews, 4:36880 

Riley, K.L., See Riiey, J.T., 4:36880 

Riley, P.J., Medium energy measurements 
of n-p parameters. Progress report, 
January 1, 1978—December 31, 1978 , 
4:37671 (ORO—2972-4) 

G., See Ciccioli, P., 4:37169 

Rini, F.J., Oxygen enhancement ratio as a 
function of neutron energy with 
mammalian cells in culture, 4:37539 

Ripin, B.H., See Armstrong, C.M., 4:37819 

Rippon, S., Windscale report - a review, 
4:35872 

Rischmueller, W., Experience with new 
surveying tools in straight hole and 
directional drilling, 4:35742 

Ritter, P.O., See Hampel, A.E., 4:37510 

Rivers, A.D., See Marto, P.J., 4:37309 

Roach, J.F., Economic performance: 
evaluations for solar energy, 4:36029 
(LA-UR—79-901) 

Robbins, J.C., Assessing the useability of 
technical manuals: a successful case 
history, 4:38041 (LA-UR—79-415) 

Roberson, C.W., See Fisher, A., 4:37755 

Robertson, J.A.L., CANDU reactor 
— An appropriate technology, 


Robertson, S., See Fisher, A., 4:37755 

Robins, K., See Bleser, E., 4: 37370 

Robinson, C.P., Laser isotope separation 
by multiple photon absorption, 
4:37189 

Robinson, G., Sodium-sulphur cell, 4:36594 

as J. Ww. See Goscinski, J.S., 
4:35644 

Robinson, R.A., See Kok, K.D., 4:37999 

Robinson, R.L. Jr., Phase equilibrium and 
volumetric properties of coal-derived 
fluids. Quarterly r Pty December 16, 
1978—March 15, 1979, 4:35593 (FE— 
2278-12) 

Robson, A.E., See Sethian, J.D., 4:37917 

Robson, F.L., Combined-cycle power 
systems _—_ low-Btu gas, 4:35513 
(EPA—600/7-78-063, pp 316-332) 





JULY 15,1979 


Rocco, P., See Biggio, M., 4:37995 

Rochford, R.S., Superheater tube corrosion 
on municipal solid waste fired boilers 
at Nashville, 4:36972 

Rockmore, R., P-wave pion absorption on 
two nucleons and low-energy pion- 
nucleus scattering, 4:37703 

Rockwood, S.D., See Robinson, C.P., 
4:37189 

Rodabaugh, E.C., See Eiber, R.J., 4:36519 

Rodekohr, M.E., See Kilgore, W.C., 
4:35781 

Rodewald, W., Experiments on the 
correlation between the flux line 
lattice and the crystal lattice in 
superconducting lead films, 4:37739 

L.A., Florida Power 
Corporation/Dravo Corporation 
coal/oil composite fuel program, 
4:35698 (M—78-79, pp 51-65) 

H., Costs of superdepths 
drillings, "4: 37275 

Roffman, H.K., Environmental impacts of 
the “front end” of the nt we energy 
cycle, 4:35936 

Rogers, K.E., The geopressured 
geothermal resources of Texas: 
regulatory controls over water 
pollution, 4:36210 (UT/CES-GR—3) 

Rohr, D.L., Brittle fracture in 
polycrystalline Ir-0.3 pct W, 4:37074 

Rohr, F.J., High temperature solid oxide 
fuel cells: present state and problems 
of development, 4:36804 (BNL— 
50756, pp 122-138) 

Rohwein, G.J., Three megavolt 
transformer for PFL pulse charging, 
4:37928 (SAND—79-0580C) 

Roitman, A.B., See Matveev, V.V., 4:36295 

Rojey, A., See Cohen, G., 4:36933 

Romander, C.M., Structural response of 1/ 
20-scale models of the Clinch River 
Breeder Reactor to a simulated 
hypothetical core disruptive accident. 
Technical report 4, 4:36506 (DOE/ 
TIC— 10063) 

Romanov, A.I., See Burenkov, D.K.., 
4:36773 

Romanov, P.V., See Murav'ev, Y.V., 
4:37910 

Romanov, Yu.A., Nonlinear propagation 
and reflection of electromagnetic 
waves obliquely incident on a plasma 
sheath. 2. Different polarized waves, 
4:37859 

Romanovich, S.S., See Vorob’ev, V.M., 
4:37026 

Romanyuk, L.I., Rotational instability 
effect on the electron velocity 
distribution function in the penning 
discharge plasma, 4:37835 

Romney, E.M., See Wallace, A., 4:35911 

Roof, R.B., See Russell, A.M., 4:37063 

Root, E.F., Method to produce the walls of 
the cells of a solar heat and solar 
energy collector, 4:36181 

Roots, R., Impaired repair capacity of 
DNA breaks induced in mammalian 
cellular DNA by accelerated heavy 
ions, 4:37540 

Ropers, D., See Goldbach, J., 4:35790 

Rosa, R.J., MHD generator, 4:36788 
(ANL—77-21, pp 8-13) 

Roseen, R., Central solar heat station in 
Studsvik, 4:36113 (STUDSVIK/ET— 
78-77) 

Rosen, M., Nuclear power-plant safety in 
developing countries, 4:36529 

Rosenberg, L. Kraft, J., Public policy for 
solar energy development, 4:36733 

Rosenblatt, J., See Dupart, J.M., 4:37749 

Rosenblum, M., Effects of adrenalectomy, 
adrenal regeneration, and renal 
irradiation on blood pressure, 4:37549 

Rosenfeld, R., Oak Ridge TNS Program: 
reference design and program plan for 


55A 


a TNS ECH startup system, 4:37760 
(ORNL/TM—6728) 

Rosenhoover, W.A., See Zielke, C.W., 
4:35571 

Rosenzweig, M.R., See Flood, J.F., 4:37503 

Rosinskii, S.E., Injection of relativistic 
electron beam into bounded plasma 
systems in the presence of an external 
magnetic field, 4:37787 

See Grishin, V.K., 4:37856 

Ross, H.H., See Whitten, W.B., 4:37157 

Ross, H.R., Impacts of future transit 
systems on electric utility loads and 
energy consumption. Phase 1 report, 
January 1979, 4:36715 (EPRI-EA— 
784) 

Ross, J.N., See Jones, B, 4:36367 

Ross, M.E., Stratigraphy, structure, and 
petrology of Columbia River basalt in 
a portion of the Grande Ronde 
River—Blue Mountains area of 
Oregon and Washington, 4:37609 
(RHO-SA—58) 

See Reidel, S.P., 4:37620 

Ross, R.S., See Lieblein, S., 4:36229 

Rossbach, U., Effect of temperature and 
saving efforts on light fuel oil 
consumption. A short-term analysis, 
4:36871 

Rossi, T., See Wahl, J., 4:36958 

Rossing, B., See Anderson, H.U., 4:37118 

Rosso, M.J., Bulk hydrogen storage: 
engineering-scale tests, 4:35970 
(BNL—25264) 

Rostomyan, E.V., See Rosinskii, S.E., 
4:37787 

Roth, H., See Bauer-Schlichtegroll, W., 
4:36267 

Rott, S.G., See Chekanova, L.N., 4:37969 

Rottenkolber, P., Gas turbine plant, 
4:37015 

Rotter, G.C.J., Developments in coal 
getting, 4:35652 

Roudier, R., See eqig J + 4:36334 

Rouille, C., See Cabe, J., 4:37948 

Rousseau, R. W., See Ferrell, * K.,, 4:35515 

Rousset, P., ‘See’ Stark, V., 4:3615 56 

Rovner, L. H., In situ first ‘wall coating by 
discharge vapor deposition, 4:37994 
(CONF-780508—P2, pp 858-864) 

Rowell, R.L., Investigation and 
measurement of stability in coal-oil 
mixtures, 4:35713 (M—78-79, pp 288- 


299) 

Roy, R., Alternative life styles: a Third 
World perspective, 4:36617 

Rozynov, = V., See Koronelli, T.V., 
4:3579 

Rubbia, C., ms Cline, D., 4:37376 

Ruben, S., ‘Lead—sulfuric acid storage 
battery and grid therefor, 4:36571 

Ruberto, R.G., See Cronauer, D.C., 
4:35500, 4:35501 

Rubin, E.S., Cross-media environmental 
impacts of coal-to-electric energy 
systems, 4:35634 (EPA—600/7-78- 
063, pp 333-358) 

Rubinstein, N.I., See Bourquin, A.W., 
4:37489 

Ruck, G.W., See Yang, T.F., 4:38007 

Rudakov, L.I., See Murav’ev, Y.V., 
4:37910 

Rudnicks, H., Momentum dependence of 
hadrons produced in v(anti v)Ne 
interactions, 4:37667 (UH—511-315- 
78) 

Rudy, T.E., Data flow and high speed 
computation, 4:38038 (UCRIL 81990) 

Ruedenberg, K., See Dunning, T.H. Jr., 
4:37176 

Rueffer, H., Corrosion of waste water 
pipes by H2S/H2SO, and its 
inhibition, 4:37268 (AED-Conf—78- 
177-001) 

Ruehle, G., Economic cycle and energy 
requirements, 4:36725 (IKE-K—51-1, 
pp B.1-B.23) 


SAFRONNIKOV 


See Friedrich, R., 4:36605 
Rueter, B., Combustion tests with brown 
coal dust in the cement industry, 
4:36922 
Ruggiero, A., See Cline, D., 4:37376 
Rukhadze, A.A., See Grishin, V.K., 4:37856 
Rukhlin, V.G., See Grishin, V.K., 4:37856 
See Rosinskii, S.E., 4:37787 
Ruminer, J.J., See Popolato, A., 4:37421 
Rumpf, H.G., Energy and rational energy 
use, 4:36600 
Runow, P., See Schlegel, D., 4:37318 
Ruosch, E., Automatic control of large 
heat pump installations, 4:36835 
Rush, K., Conservation: where do we go, 
how do we get there, 4:36657 
Rush, W.F., Development of a novel solar 
heating and cooling device, 4:36118 
a “ So Energy saving fireplace, 


Rass LAM. Crystal data for NpGas, 
Russell, P.G., Studies on glass composites 
and doped rutile as interconnection 
materials, 4:36817 (BNL—50756, pp 
96-102) 


Russell, S.A, See Griffin, R.A., 4:35610 
Russell, S.H., Problems and research needs 
in raw refuse separation based on 
actual operatin iences, 4:35987 
Refuse derived fuel ( IF), 4:35993 
Ruth, R.P., Thin films of gallium arsenide 
on low-cost substrates. Final report, 
July 5, 1976—July 2, 1977, 4:36041 
(SAN—1202-77/3) 
Rutherford, P.H., See Chen, L., 4:37826 
Rutledge, L.L. Jr., See Bowles, T., 4:37677 
Ryan, J.D., See Curran, G.P., 4:35564 
Ryan, J.L., See Navratil, J.D., 4:37168 
Ryan, P., See Kuushkraa, V.A., 4:35785 
Ryason, P.R., Hydrogen from the solar 
photolysis of water, 4:36064 
Ryutov, V.D., See Murav’ev, Y.V., 4:37910 
Ryzhkova, L.S., Vibration strength tests of 
blades of the last stage of a high- 
capacity steam turbine on a natural- 
size setup, 4:37252 


Ss 


S., See Imasaki, K., 4:37963 

Sabadell, A.J., Survey of commercial 
instrumentation for the continuous 
measurement of viscosity and coal 
content of coal-oil mixtures, 4:35710 
(M—78-79, pp 242-259) 

See Blake, J.C., 4:35693 

Sabatino, A., Battery and process for its 
manufacture, 4:36578 

Saboungi, M., Solubility products of metal 
sulfides in molten salts: measurements 
and calculations for iron sulfide (FeS) 
in the LiCl-KCl eutectic composition, 


Sabri, T.I., See Deich, M.E., 4:36299 
Sacher, G.A., Longevity, aging, and death: 
an evolutionary perspective, 4:37517 
Sadler, J.W., Development, testing and 
evaluation of MHD materials and 
component designs. Quarterly report, 
October 1—December 31, 1977, 
4:36779 (FE—2248-18) 
Development, testing and evaluation of 
MHD materials and Anny eek 
designs. Quarterly —- 
31, 1978, 4:36780 (FE 2248. 
1 
Development, testing and evaluation of 
MHD materials and conan 
designs. Quarterly report, April— 
June 30, 1978, 4: 36781 ( (FE— 2248-20) 
Safronnikov, S.A., See Mironov, V.D., 
4:36304 





Salat, A., See , 4:378 

Salazar, P.H., See Koelle, A.R., 4:37412 

Salieva, R.B., Analog algorithms and their 
realization on the computer for 
— the capacity of the 


vironmental “ad engineering 

evaluation of the Kosovo Coal 
Gasification Plant, Yugoslavia, 
4:35629 (EPA—600/7-78-063, pp 166- 
190) 

Salov, Yu.V., See Rikhter, L.A., 4:36290 

Saltiel, J., Participation of the anthracene/ 
trans,trans-2,4-hexadiene exciplex in 
anthracene photodimerization, 
4:37205 

Saltmarsh, M.J., Optimization of the 
fission—fusion hybrid concept, 
4:37889 (ORNL/PPA—_79/3) 

Saltvold, J.R., See Heidrick, T.R., 4:37312 


Samain, A., Magnetic turbulence in 
Tokamaks, 4:37837 
Sammells, A.F., See Powers, M.J., 4:36566 
A.L., See Chekanova, L.N., 
4:37969 
Sample, D.G., Coal liquefaction catalyst 
tags, 4:35580 (SAND—79-0017) 
Sampson, R.E., See Istvan, L.B., 4:35826 
Sampson, W., See Bleser, E., 4:37370 
See Kaugerts, J., 4:37369 
D., Optimizing a bore core 
evaluation test program, 4:35650 
Sanders, G., See Floyd, R., 4:37374 
See van Dyck, O.B., 4:37373 
Sanders, R., See Bertsche, A., 4:37366 
Sanders, R.C., Loss-of-coolant accidents in 
small compact nuclear reactors, 
4:36527 
Sandholtz, W.A., See Ackerman, F.J., 
4:35823 
Sandusky, W.F., Long- e trans; es of 
sulfur in the western United 
4:37440 (PNLLRAP 26) 
Santa, I., a of uv TEA N2 
lasers, 4:372 
Santavicca, D.A., See Bracco, F.V., 4:35538 
Santoro, R.T., See Lillie, R.A., 4:37717 
See Saltmarsh, M.J., 4:37889 
See Uckan, N.A., 4:37875 
Sapunov, O.G., See Deich, M.E., 4:36299 
Sarantites, D.G., See Beene, J.R., 4:37711 
Sarofim, A.F., Combustion and 
characterization of coal, 4:36760 
(ANL—77-21, pp 1-7) 
Sarradin, J., See Bonnemay, M., 4:36567 
Sartory, W.K., Inelastic ratchettin 
analysis of the 2 1/4 Cr—1 Mo steel 
to type 316 stainless steel dissimilar 
metal weldment region of specimen 
TTT-3, 4:37044 (ORNL—5512) 
Sato, I., Apparatus for the treatment of gas 
turbine exhaust gas, 4:37358 
Sato, Y., Flame guide channel for internal 
combustion engine, 4:37005 
Saunders, G.C., See Mills, K.W., 4:37520 
Saunders, R.C, III, Preheated, combustion- 
driven ynamic lasers, 4:37298 
Sauthoff, N.R., Study of disruptive 
instabilities in the PLT tokamak using 
Saute, Ay Se Fi 4:37781 
po ilby, R.H. Shah, K.R., 


Savage, ED. See Windham, S.T., 4:37466 
Savage, W.F., Computerized system for 
estimating water availability and 
requirements for re lant cooling, 
, 36244 ate 8, pp 14p, 
.A Paper 10) 
See lack, W. 4 III, 4:37093 
See Englesson, G.A., 4:36241 


See Neal, J.W., 4:36924 

E.M., Prediction of rare-earth 
metal compounds by means of 
computers, 4:37187 (BNL-tr—668) 

Sawada, T., Simulation techniques for solar 

energy systems, 4:36095 

, A., Oxidation of zirconium 
pen a high-temperature transient, 


Sawyer, E.W. Jr., Use of attapulgite = 
surfactant gels to stabilize coal-o' 
mixtures, 4:35715 (M—78-79, pp 311- 


321) 

Saxena, S.C., Slug flow model for coal 
combustion and desulfurization in 
fluidized beds: theoretical 
formulation, 4:35689 (ANL/CEN/ 
FE—78-11) 

Scaiano, J.C., See Small R.D. Jr., 4:37209 

Schaefer, H., See Peg ae P., 4:36237 

P., See Mikulla, Ww. 4:35806 

Schaffer, C.L., See o Selig. W., 4: 37149 

Schallenberg, E., Deeper depths of the 
north shaft i in the east field of the 
Preussag AG coal, 4:35661 

Scharer, J., See Breun, R.A., 4:37758 

Scharf, H.J., Technical problems 
concerning noise in the case of 
subsequently extended power plants, 
4:37598 

Scharlack, R.S., EFG solar modules. Final 
report, March 31, 1978—August 31, 
1978, 4:36038 $e eet 

Schatz, W., See Phen, R., 4:3554 

Schechter, | D.E., See Dagenhart, W. K., 
4:37933 

Scheffee, R.S., Development and 
evaluation of highly-loaded coal 
slurries, 4:35678 (M—78-79, pp 222- 
232 


) 

Schellenbach, S., See Burford, J.L. Jr., 
4:36061 

Schelonka, E.P., Computer security 
simulation, 4:35940 (LA-UR—78-380) 

Schelten, J., Morphology of flux line 
lattices in single crystalline Type II 
superconductors, 4:37737 

See Schneider, R., 4:37742 

Schenkel, G., System to utilize solar 
energy, 4:36188 

Schewe, P., See Bleser, E., 4:37370 

Schiesser, W.E., Development of a 
modular software system for the 
dynamic simulation of coal conversion 
plants. Quarterly report, July— 
September 1978, 4:35526 (FE—2338- 


11) 
Schilling, S., See Kesselring, F., 4:36552 
Schillmoeller, P., Offshore oil and gas. 
Technics and tendencies, 4:35733 
Schipper, L., Energy use and conservation 
in industrialized countries, 4:36727 
(LBL—7872) 

D., Sonic emission analysis 
during the water pressure testing, 
4:37318 

Schleif, F.R., Study of interconnected 
power systems operation at below 
normal frequency. Final report, 
4:36366 (EPRI-EL—976) 

, J., See Oembe, H., 4:36445 

Schlyer, D.J., Rate constants for the 
reactions of atomic chlorine with 
Group 4 and Group 5 hydrides, 
4:37182 

Schmalensee, R., See Penner, S.S., 4:36877 

Schmid, J., Heat transmission coefficient of 
windows, 4:36832 

Schmid, P., See Svoboda, R., 4:36249 

Schmidt, E.W., See Schwendiman, L.C., 
4:35879 

Schmidt, H.L., Indonesia's extractive 
industries, 4:36626 

Schmidt, P.S., See Wong, C.P.C., 4:37659 

ae” See Sutherland, H.F., 


ERA Vol. 4, No. 13 


Schmidt, V., ro da re properties, 
4:36792 1811-20, pp 56-72) 
Schmitt, C.R., Characterization of mock 
mn. powder, 4:37426 (Y— 
1 


Schmitt, D., Drive to a market-economy- 
oriented energy policy, 4:36692 
Schnaufer, M., See Hoeller, H.K., 4:36021 

, A.A., See Moser, J.R., 4:36588 

Schneider, H.K., Gas as a competitor: 
reinforcing of the competitive policy. 
Facing the results of the 4th 
Amendment of the Cartel Law, 
4:36712 

See Schmitt, D., 4:36692 
Schneider, _ See Armstrong, D.D., 


4:3737 
'M., See Aziz, A.K., 4:38027 

Schneider, R., Measurement of torque due 
to anisotropy of the magnetization 
vector in superconducting niobium, 
4:37742 

Schneider, S.J., Status of MID materials, 
4:36761 (ANL—77-21, pp 14-18) 

, W., See Fox, U., 4:36874 
See a Sn 4:36694 
+, Trace impurity analyzer, 
4: a8 NL 25758) 

Schnell, J.P., See Croset, M., 4:36805 

Schnitker, R., See Grawe, J., 4:36694 

Schnopper, H., See Taylor, P.O., 4:37777 

Schoberth, S., See Balch, W.E., 4:37531 

Schoen, M., See Fabian, H.W., 4:36942 

Scholl, M.M., See Leigh, J.G., 4:36195 

Schopf, J.M., Further suggestions about 
coal description in the field, 4:35640 

Schrader, L., Research and development 
work for hydrogasification of coal 
with nuclear —— heat in the 
framework of PNP-project, 4:35505 
(BMFT-FB-T—78-25) 

Schreiner, E.T., See Carnicom, D.E., 
4:37427 

Schreiner, F., See Appleman, E.H., 4:35968 

Schrey, H.G., See Kern, J., 4:37251 

Schreyer, J.M., Economy of a retrofit 
solar system, 4:36124 (CONF- 

7902 13—2) 

Schriber, S.O., Single-cavity double- 
frequency buncher, 4:37390 (LA- 
UR—79-686) 

Schroeder, E., Projecting population to 
1980, 4: 37500 (LBL 8782) 

, H., 400 years brown coal 
mining in Hessen, 4:35667 

Schroeder, J., See Hermann, W., 4:36152 

Schroeder, W.U., See Hilscher, D., 4:37713 

Schuerholz, G., See Merz, J., 4:36279 

Schuermann, H.J., See Schmitt, D., 4:36692 

Schuh, B., Pair breaking in concentrated 
Kondo superconductors, 4:37725 
(NP—23509) 

Schuler, K.W., See Sutherland, H.F., 
4:35656 

Schuler, R.H., See Foldiak, G., 4:37142 

Schuller, R.M., See Griffin, R.A., 4:35610 

Schulte, S.C., Fusion cost normalization, 
— (CONF-780508—P1, pp 494- 


Schulten, R., Are power station parks 
necessary from the point of view of 
energy economics, 4:36439 (ANL- 
Trans—1146) 

Schultz, J., ~ Switching technologies for 
future tokamak fusion reactors, 

; — (CONF-780508—P2, pp 1060- 


) 
Schultz, J.H., See Howland, H.R., 4:37887 
Schultz, K.R., Preliminary conceptual 
design of the blanket and power 
conversion system for the Mirror 
Hybrid Reactor, 4:37944 (CONF- 
780508—P1, 71, pp 211-218) 


Schulz, R.K., See Wallace, A., 4:35911 
Schuon, H., Superposition of spectral lines 
in X-ray fluorescence analysis (RFA), 





JULY 15,1979 


Schur, J.A., See McCormack, J.D., 4:37134 

Schuster, E., See Bauer-Schlichtegroll, W., 
4:36267 

See Knizia, K., 4:35552 

Schuster, H., See Reidick, H., 4:36351 

Schwab, G.E., See Summers, W.K., 4:37607 

Schwab, K., Solar collector system, 4:36175 

Schwaebel, R., Process and equipment for 
increasing the dynamic limit of output 
of turbines and compressors, 4:37016 

Schwartz, P., Heat removal from a 
completely blocked breeder element 
by sodium boiling, 4:36415 (INIS- 
mf—4385) 

Schwartz, R.E., Electric primary or 
secondary element, electrochemical 
electricity generating system and 
method for the continuous generation 
of electricity, as well as the method to 
charge such a system, 4:36581 

See Zink, J.S., 4:36947 

Schwendiman, L.C., Study of plutonium 
oxide leak rates from shipping 
containers. Quarterly progress report, 
October 1—December 29, 1978, 
4:35879 (PNL—2260-9) 

Schwinden, W.D., See Mang, H., 4:36263 

Schwoebel, R.L., Proceedings of the Sandia 
Laboratories workshop on the use of 
titanate ion exchangers for defense 
waste management, 4:35902 (SAND— 
78-2019) 

Scott, D.K., See Doll, P., 4:37710 

Scott, H.L., See Verbinski, V.V., 4:37408 

Scott, L.F., See Perlmutter, A., 4:37680 

Scott, M.R., Computational solution of 
two-point boundary-value problems, 
4:38034 (SAND—79-0846C) 

Scott, R.L., Events resulting in reactor 
shutdown and their causes, 4:36532 

Outages at light-water-reactor power 
plants: a review of 1973-1977 
experience, 4:36378 

Scribner, K.J., Behavior of lightly confined 

2 h exp losives i in a jet-fuel fire, 
57425 (UCRL—52659) 

inane L.R., See Evans, J.C. Jr., 4:36040 

Sculli, J., See "Abshire, G., 4:37385 

Searight, E.F., See Hurley, J.R., 4:36888 

Searles, W.L., See Loo, B.W., 4:37439 

Seawright, G.L., See Mills, K.W., 4:37520 

Sebko, V.P., See Aleksin, V.F., 4:37923 

Seed, T.J., See Wienke, B.R., 4:37812 

Seeley, F.G., See Canon, R.M., 4:36936 

Segal, B.Z., See Hannon, B., 4:36730 

Seidel, A., Solar thermal power plant, 
4:36084 


Seidel, E., Impurity dependence of H/sub 
c2/ anisotropy in niobium, 4:37730 

Seiferlein, K.E., Motor gasoline supply and 
demand 1967—1978, 4:35780 (DOE/ 
EIA—0076) 

Seikel, G.R., Summary of the ECAS 
performance and cost results for 
MHD systems, 4:36749 

Seki, M., See Kimura, H., 4:38010 

Seki, Y., See Itoh, S., 4:37906 

Selig, W., Analysis of 1,3,5-triamino-2,4,6- 
trinitrobenzene/phenoxy composites, 
4:37149 (UCID—18084) 

Sell, F.R., See Rodriguez, L.A., 4:35698 

Sellin, 1.A., See Bashkin, S., 4:37643 

Selyukov, V.N., See Pavlov, P.A., 4:36018 

Semachaibovorn, S., See Anderson, H.U., 
4:37118 

Semashko, V.A., See Rikhter, L.A., 4:36290 

Semler, J.H., See Bracco, F.V., 4:35538 

Semmens, M.G., See Lambarski, T.J., 
4:36047 

Semukov, S.V., See Ametov, I.M., 4:35766 

Sengoku, S., See Kimura, H., 4:38010 

See Nagami, M., 4:37792, 4:37793 
See Odajima, K., 4:37794 

Serber, D., See Hannon, B., 4:36730 

Seregina, L.M., Interdependence between 
some parameters of transportation 
vehicles, 4:37255 


57A 


Serrano, L.J., See Storer, J.B., 4:37548 
Sesonske, A., See Klein, G.A., 4:36430 
Sethian, J.D., Reversed field geometry 
generated with a rotating e-beam, 
7 37917 (CONF-771035—P1, pp 469- 


80) 

‘me E.S., See Karpov, V.P., 4:35972 

Severson, D.E., Process development for 
solvent refined lignite laboratory 
autoclave studies: Part II. Project 
lignite: premium fuels from Northern 
Great Plains lignite. R and D report 
No. 106, Interim report no. 4, 4:35570 
(FE—1224-79) 

Solvent refined lignite process 
development. Quarterly technical 
progress report No. 3, January— 
March 1978, 4:35566 (COO—4189-14) 

Seyler, C.E., See Steinhauer, L.C., 4:37876 

Seymour, A.H., See Chapman, D.G., 
4:37554 

Seymour, W.C., See Callister, W.D. Jr., 
4:37122 

Sgheiza, J.E., Infrared studies of nucleate 
boiling, 4:37311 

Sha, W.T., Multidomain multiphase fluid 
mechanics, 4:37300 

Shabad, V.K., See Lyubina, V.S., 4:36287 

Shadrin, A.V., See Mironov, B.M., 4:37305 

Shah, Y.T., See Cronauer, D.C., 4:35500, 
4:35501, 4:35574, 4:35575 

Shal’man, M.P., See Mironov, V.D., 
4:36304 

Shampine, L.F., Lipschitz constants and 
robust ODE codes, 4:38033 (SAND— 
79-0458) 

What everyone solving differential 
equations numerically should know, 
4:38028 (SAND—78-0315) 

Shan'gin, N.N., See Khachaturov, R.M., 
4:35749 

Shanin, V.K., See Deich, M.E., 4:36299 

Shank, K.E., See Oakes, T.W., 4:35904 

Shannon, P., See Saltiel, J., 4:37205 

Shannon, S.S. Jr., Detailed uranium 
hydrogeochemical and stream 
sediment reconnaissance of the 
Tallahassee Creek, Badger Creek, 
Castle Rock Gulch, and Buffalo 
Gulch areas in the northwestern part 
of the Pueblo NTMS Quadrangle, 
Colorado, 4:35844 (GJBX—42(79)) 

Uranium hydrogeochemical and stream 
sediment reconnaissance of the Pueblo 
NTMS quadrangel, Colorado, 
including concentrations of forty- 
three additional elements, 4:35838 
(GJBX—14(79)) 

Shapiro, V.I., 300 MW power unit load 
control system with steam pressure 
optimization, 4:36307 

Shappert, L.B., Transportation of 
radioactive materials (viewgraphs and 
slides), 4:35876 (CONF-790332—3) 

Sharipdzhanov, I.I., See Kalitkin, N.N., 
4:37181 

Sharipov, A.U., See Klyavin, R.M., 4:35762 

Sharpe, S.D., Site selection report basalt 
waste isolation program near-surface 
test facility, 4:35922 (RHO-BWI- 
CD—20) 

Shatalov, G.Y., See Murav'ev, Y.V., 
4:37910 

Shatil’, A.A., See Parshin, A.A., 4:37343 

Shavitt, I., See Moler, C., 4:37141 

Shaw, M.L., International energy 
evaluation system. Volume 2. 
Technical documentation, September 
1, 1978, 4:36667 (HCP/18602—01/2) 

Shchekin, A.L., See Solomatenko, V.N., 
4:36894 

Shchetkin, V.S., See Bulkin, Yu.P., 4:36319 

Shchurin, V.N., See Petukhov, G.D., 
4:36459 

Shelby, J.E., Properties of CGW-7806 
glass, 4:36082 (SAND—79-8600) 


SHPIL’RAIN 


Shen, L., Investigation of the potential of 
acid washing of coal ash to enhance 
potassium recovery in a high ash 
carryover direct coal-fired MHD 
system, 4:36790 (ANL—77-21, pp 
254-259) 

Shenoy, G.K., Magnetic interactions in 
ternary su; uctors, 4:37723 
(CONF-781114—13) 

See Bowman, K.O., 4:38019 
4:36048 


Sheptun, V.L, See Apatovskii, L-E., 


shrdn, T yvelleacs eyaamn 439045 
imaging surveillance systems, 4: 
(SAND _—78-2422C) 

A.N., Effect of the meridional 
clearance between the casing and 
rotor blades on efficiency of radial- 
axial and diagonal turbines, 4:36315 

et te ee O.S., 4:36744 

See Arzhanov. 


Vv, FG., 
4:35767 
Shiga, K., See Shinano, T., 4:36318 


Shiley, R., See Kuhn, .K., 4:35589 

Shimamoto, G., See Eisenberg, L., 4:36982 

Shimizu, A.B., Demonstration of coal-oil 
mixture combustion in an industrial 
scale boiler, 4:35701 (M—78-79, pp 
80-89) 


Shimomura, Y., See Kimura, H., 4:38010 
See Nagami, M., 4:37792, 4:37793 
Shimotake, H., Method to fabricate an 
electrochemical cell, 4:36560 
Shimp, N.F., See Bergstrom, R.E., 4:35815 
See Griffin, R.A., 4:35610 
See Kuhn, J.K., 4:35589 
Shinano, T., Modification work of Kyushu 
Electric Power Company's 
shinkokura No. 2 Boiler for LNG 


Shipley, ht — 4:36318 
Jr., Paris Valley combination 


~ aa drive pilot demonstration test. 
Second annual report, February 
1977—April 1978, 4:35740 (SAN— 
1000-2 
Shipman, D.R., See Marion, C.P., 4:35543 
a ~~ See Vakhitov, G.G., 
4:357 
— F.A., See Szedon, J.R., 4:36043, 
36044 


T., See Ueno, M., 4:36568 

Shirokov, ‘A.A., See Chekanova, L.N., 
4:37969 

Shiryaeva, N.M., Simplified mathematical 
model for heat supply and removal 
with allowance for chemical reaction 
kinetics in the N2O, reversible 2NO2 
reversible 2NO + Oz system, 4:36456 
(INIS-mf—4316, pp 23-33) 

Shively, J., See Jory, a 4:37927 

Shnee, al., Principal results of 
development and gas dynamic tests of 
the iast stages of turbines k-500 and k- 
100/60-1500, 4:36281 

Shoda, Y., - is of hot blast stove 
Seek 736921 

om Transport i in toroidal 

ae and torsatrons, 4:37802 
(COO—5069-7) 

Shoji, K., See Austin, L.G., 4:35596 

Shokotov, N.K., Optimization scheme for 
predicting minimum fuel consumption 
by transport diesel engines, 4:37010 

Shonka, D.B., Transportation Energy 
Conservation Data Book: Edition 3, 
4:36892 (ORNL—5493) 

Shore, B.W., See Stern, R.C., 4:37216 

Shorr, B.F., Calculation of the n 
degree of cooling of turbine blades, 
4:36293 

Shpil’rain, E.E., Heat capacity of liquid 
metal heat carriers based on binary 





systems with na, k, cs componentns, 
4:37303 
Shrader, A.L., See Motin, G.I., 4:36303 
Shrader, I.L., See Motin, G.L., 4:36303 
Shtan, A.F., See Voitsenya, V.S., 4:37771 
Shtanin, A.V., See Neprimerov, N.N., 
4:35765 
Shtern, E.N., Comparative tests of 
different methods of determination of 
nitrogen oxide content in flue gases, 
4:36355 
Shtil‘man, G., See Popov, S., 4:36338 
Shul'gina, VS. See Biryukova, T.M., 
4:36745 
Shull, H.E., See Essenhigh, R.H., 4:35705 
A.1., See Andryushchenko, 
ALL, 4:36353 


vartsman, L.M., On ass 
of the Kolendo field, 4:35763 
a S.Ya., See Apatovskii, L.E., 


Seed, .. Relationship between the 
morphological properties of half- 
calcined dolomite and the kinetics of 
the sulfation reaction, 4:37335 

Siejka, J., See Croset, M., 4:36805 

Siepmann, J., See Rumpf, H.G., 4:36600 

Siewert, C.E., Three basic neutron- 
transport problems in spherical 
geometry, 4:36448 

Sigel, R., Experiments on intense laser 
irradiation of plasmas, 4:37772 

Silin, V.P., Absolute parametric 
instabilities and the plasma heating, 
4:37838 

See Bychenkov, V.Yu., 4:37782 

Silver, H.F., Effects of solvent 
characteristics on Wyodak coal 
liquefaction. Quarterly technical 
progress report, August 1978— 
October 1978, 4:35577 (FE—2367-11) 

Effects of solvent characteristics on 
Wyodak coal liquefaction. Quarterly 
technical progress report, October 
1978—December 1978, 4:35578 (FE— 
2367-12) 

Simmons, H.M., See Root, E.F., 4:36181 

Simmons, L., See Ehlert, T.C., 4:37222 

Simpson, L.A., Factors controlling 
hydrogen assisted subcritical crack 
growth in Zr—2.5Nb alloys, 4:37081 

Sims, W.A., Response of firms to pollution 
charges, 4:36622 

Sinev, N.M., See Martsinkovskii, V.A., 
4:36457 

Singer, P.C., Composition and 
biodegradability of organics in coal 
conversion wastewaters, 4:35608 
(EPA—600/7-78-063, pp 461-486) 

Singer, R.M., Measurements of 
subassembly and core temperature 
distributions in an LMFBR, 4:36543 

Singh, S.N., See Austin, L.G., 4:35596 

Singh,N.P., Solvent extraction method for 
determination of thorium in soft 
tissues, 4:37152 

Sinha, S.K., Uses of pulsed neutron sources 
for research in magnetism and other 
areas of condensed matter physics, 
4:37720 (CONF-781114—12) 

Sinitsyn, V.A., Criteria for evaluating the 
quality of well construction, 4:35757 

Sink, D.A., Potential commercial reactor 
based on a small tokamak hybrid 
—_ 4:37895 (WFPS-TME—79- 


See es: J.R., 4:37935 

Sinkevich, O.A., See Popel, O.S., 4:36744 

Sinn, H., Reaction propelled turbine 
engine, 4:36898 

Sipe, N.G., Overview energy analysis of 
Sarasota County, 4:36609 

Sisefsky, J., See De Geer, L.E., 4:37460 

Siskov, I.A., See Zasedatelev, I.B., 4:36358 

Sitdykov, G.A., Possibilities of operational 
hydrodynamic methods of 


drilled 4: 358 ‘7K, 


Sitenko, A.G., Kinetic < pg for waves 
and wave scattering in 
nonequilibrium = eo 4:37862 
Nonlinear electromagnetic fluctuations 
in a nonequilibrium plasma, 4:37860 
leaeny ba “ade interaction and 


tion spectrum in 
no! presse: herve wap voy 4:37861 
siner, VM, See Gogol, 1LG., 4:36288 
‘L., Radiofrequency potential 
es instabilities of a 
ressure nonuniform among 4:37823 
‘CRL-Trans—1 1454) 

Skinner, G.A., Flame retardant synergism 
between molybdenum and halogen- 
containing compounds in unsaturated 
polyesters, 4:37127 

Skinner, G.B., Direct determination of 
atom and radical concentrations in 
thermal reactions of oe 
and other gases. Progress repo 
January 1, 1978—December 3 31," 1978, 
4:37154 (COO—2944-3) 

Skinner, R.W., See Givens, E.N., 4:35582 

A.N., See Balakin, V.E., 4:37364 
Yu.P., See Kostarev, V.V., 
4:36325 

Skunca, I., Effectiveness of various 
methods for reducing the nitrogen 
oxide emission from small-capacity 
gas burners, 4:37447 

J., See aes J.P., 4:35706 
See Shnee, Ya.I., 


Slaga, T.J., In vitro transformation of 
epidermal cells from newborn mice, 
4:37575 


Skin tumor-initiating activities of the 
twelve isomeric phenols of 
benzo(a)pyrene, 4:37571 

See Berry, D.L., 4:37574 

Sleeman, J., Relevance of borehole and 
bore core evaluation to the design of 
4 wr coal mines, 4:35675 

See Carmichael, D.C., 
4: 36036” 


Sluyters, T.J., See Kobayashi, M., 4:37644 
Small R.D. Jr., Electron transfer reactions 
of the biradicals produced in the 
Norrish type II process, 4:37209 

Smatlak, D., See Breun, R.A., 4:37758 

Smeltzer, G., See Yang, T.F., "4:38007 

Smirnov, VP., See Baranchikov, 2 © 
4:37947 

Smith, B.M., Sensitivity of Macrocystis 

etophytes to copper, 4:37579 
«NU /CR—06' 

Smith, C.R., Parametric studies of the 
thermal trap flat plate collector, 
4:36191 

Smith, D., See Breun, R.A., 4:37758 

Smith, D.H., See McDuffie, H.F., 4:35871 

Smith, D.M., See Anderson, E.C., 4:37552 

Smith, D.T., See Murray, W.L., 4:35669 

Smith, F.T., Semiclassical perturbation 
scattering theory: momentum transfer 
in electron-polar molecule collision 
processes, 4:37648 (ANL—77-21, pp 
101-105) 

Smith, G.A., See Whitmore, J., 4:37679 

Smith, H.H., Cell-fusion hybrids, 4:37519 

Smith, H.V., Measurements of the cesium 
flow from a surface- plasma H™ ion 
source, 4:37379 (LA-UR_-79-697) 

Smith, J., e4 signal as heavy lepton 
signature at PEP, 4:37666 (COO— 
2114-32) 

Smith, J.M., See Seikel, G.R., 4:36749 

Smith, M.D., Effect of various gas 
mixtures on plasma cleaned ceramics. 
Final report, 4:37320 (BDX—613- 
2107(Rev.)) 

Plasmid in streptococcus pneumoniae, 
4:37529 
Smith, R.A., See Howland, H.R., 4:37887 


ERA Vol. 4, No. 13 


Smith, R.F., See Morris, F.A., 4:35914 

Smith, R.J., See Anderson, J., 4:36772 

Smith, T.L., Effect of neutron irradiation 
on the density of low-energy 
excitations in vitreous silica, 4:37123 
(COO—1198-1251) 

Smokov, T.I., See Madoyan, A.A., 4:36309 

Smoller, F., See Lopreato, S.C., 4:36685 

R.R., See Fenstermacher, J.E. Jr, 

4:36766 

Snezhkin, E.N., See Antipov, S.V., 4:37850 

Snezhko, M.P., See Varlamov, P.S., 
4:35746 

Snipes, W., Membrane—membrane 
interactions in a lipid-containing 
bacteriophage system. Progress 
report, October 1977—September 30, 
1978, 4:37544 (COO—2311-29) 

Sobala, J., See Cybulska, R., 4:35729 

Sobell, H.M., See Jain, S.C., 4:37193 

Sohiman, A., Effects of energy policy on 
py roduction and employment, 

6613 (USFFE—1978-4) 
Pw = , A., 4:36729 
., Industrial wer = a 
wa 4:36639 E/E 
pp 23p, App.B Paper 1) 

Solling, H., Formula for the price- 
adjustment clause, 4:36250 

Sollogub, V.B., Structure of the earth's 
crust and upper mantle plotted from 
data of seismic studies, 4:37615 
(UCRL-Trans— 11392) 

Soloch, B., See Rumpf, H.G., 4:36600 

Solodovchenko, S.I., See Voitsenya, V.S., 
4:37771 

Solomatenko, V.N., Evaluation of the 
possibilities of control schemes for air 
cushion vehicles, 4:36894 

Solomon, K.A., Procedure for nuclear 
reactor spent fuel valuation, 4:35828 
(RAND-P—6240) 

Somerville, M.H., Comparison of trace 
element analyses of North Dakota 
lignite laboratory ash with Lurgi 
gasifier ash and their use in 
environmental analyses, 4:35512 
(EPA—600/7-78-063, pp 292-315) 

Sommerland, R.E., Quality and 
characteristics of steam produced 
from wastes, 4:35989 

See Kerekes, Z.E., 4:37327 

Soni, K.R., Radiation resistance of a helical 
antenna in a compressible electron 
plasma, 4:37852 

J.C. Jr., See Savage, W.F., 
4:36244 

Soo, S.L., See Sha, W.T., 4:37300 

Sorensen, D.K., Bovine lymphocytic 
leukemia: studies of etiology, 
pathogenesis and mode of 
transmission. Progress report No. 18, 
June 1975—June 1978, 4:37535 
(COO—09 10-47 

Sorokin, A., See Gasparovic, N., 4:36274 

Sorokin, A.F., See Bocharov, V.N., 4:37783 

Sotnikov, I.A., Principal design and 
construction solutions for Kansk- 
Achinsk lignite-fired boiler p-67 for 
800 MW power plant units, 4:36301 

See Apatovskii, L.E., 4:36302 
er, Y., Environmental impact of 
waste management and transport of 
radioactive materials originating from 
the — fuel cycle, 4:35892 (PNL- 
—355) 


Sovie, R.J., Closed cycle MHD power 
— experiments using a 
elium-cesium working fluid in the 
NASA Lewis facility, 4:36757 
See Seikel, G.R., 4:36749 
, C.M., Analytical techniques and 
analysis of coal tars, waters, and gases, 
4:35588 (EPA—600/7-78-063, pp 283- 


291) 
Spector, D.N., See Sethian, J.D., 4:37917 
Spector, G., See Rusinek, S. Jr., 4:36862 





JULY 15,1979 


Speitkamp, L., Influence of radiation upon 
the heat transfer and Lewis factor in 
evaporation cooling, 4:36251 

Spencer, F.E. Jr, Thermochemical 
modeling of combustion on plasma 
mixtures, 4:35687 (ANL—77-21, pp 
31-37) 

Spengler, M.G., Grouted skeleton pack, 
4:37283 


Spengler, R.W., Inventory of granitic 
masses in the State of Nevada, 4:37611 
(USGS-OFR—79-235) 

Sperandio, R.J., See Grose, L.T., 4:36202 

Spicer, C.W., Workshop on atmospheric 
pollution by trace nitrogen 
compounds. Workshop summary 
report, 4:37438 (EPRI-EA—986-SY) 

Spindler, H.G., GHH Schiffbau - partner in 
the development of petroleum and 
natural gas deposits, 4:37353 

H., Pure spin total cross sections, 
4:37669 (CONF-7810119—1) 

Spong, D.A., See Jaeger, E.F., 4:37807 

Sponseller, D.L., See Grobner, P.J., 
4:37094 

Sprangle, P., Electron cyclotron maser 
instability, 4:37839 

Srinivasacharya, K.G., See Morton, A.H., 
4:37780 

Srinivasan, M., See Iyengar, P.K., 4:36497 

Srinivasan, N., See Law, C.K., 4:35702 

Srinivasan, S., See Isaacs, H.S., 4:36801 

See Russell, P.G., 4:36817 

Staats, W.R., Solar-augmented heating and 
air-conditioning systems, 4:36114 

Staatz, M.H., Update on thorium 
resources, 4:35831 (GJO—108(78), pp 
109-116) 

Stabenow, G., Problems with high 
temperature incinerator gases in the 
superheater area, 4:35990 

Stade, R.E., Unsolved problems in 
applying U.S. regulatory guides to 
control system equipment, 4:36484 
(INIS-mf—4264) 

Stadler, H.L., See Borcherts, R.H., 4:37035 

Staehle, J.T., See Haight, R.C., 4:37242, 
4:37424, 4:38005 

Staehle, M., See Grein, H., 4:36013 

Stanfield, R.V., See Boyd, L.L., 4:36927 

Stanford, T.G., See Jur, T.A., 4:36441 

Stanich, M., Mechanization in drilling and 
roof bolting, 4:37277 

Stanton, A.C., Performance of a 
continuous electrical discharge for 
supersonic CO lasers, 4:37288 

Staples, B.A., Characteristics of stored 
high-level ICPP waste calcine, 
4:35905 (CONF-790420—4) 

Stark, M., Geothermal exploration 
assessment and interpretation, 
Klamath Basin, Oregon: Swan Lake 
and Klamath Hills area, 4:36205 
(LBL—8186) 

Stark, R.W., Specific heat of 
superconducting zinc, 4:37748 

Stark, V., Solar energy collection, 4:36156 

Starostenko, N.N., See Popyrin, L.S., 
4:36414 

Starostenko, V.I., See Popyrin, L.S., 
4:36414 

Stasyuk, N.P., See Prokopenko, A.G., 
4:36345 

Steele, B.R., See Ballard, C.P., 4:37107 

Stefanovic, V.R., See Govas, G., 4:36402 

Steger, P.J., See Arnold, J.B., 4:37779 

Stein, F.P., See Schiesser, W.E., 4:35526 

Stein, H.J., Effects of ionizing radiation on 
ion-bombarded MNOS, 4:37124 

Stein, P.R., See Everett, C.J., 4:38040 

Stein, R.G., See Hannon, B., 4:36730 

Steinbach, K.H., See Fliedner, T.M., 
4:37542 

Steinbach, W., Heat recovery and 
measures to conserve energy in large 
buildings, 4:36883 


59A 


Steinberg, M., Polyketones and 
polysulfones for conservation in the 
ethylene polymer industry, 4:36911 
(BNL—25625) 

See Dang, V., 4:36628 

Steinberger, R.L., Detailed combustion 
studies for stratified charge rotary 
engines. Final report, April 1, 1976— 
September 30, 1978, 4:37001 (COO— 
2943-1) 

Steinhauer, L.C., Advances in laser 
solenoid fusion reactor design, 4:37878 
(CONF-780508—P1, pp 121-130) 

Reversed-field multiple mirror concept, 
4:37876 (CONF-780508—P1, pp 83- 


89) 

See Gryczkowski, G.E., 4:37903 
Steinlein, H., Ground water utilization for 
heat pump operation: effects and 
osseor} 4:36827 (AED-Conf—78- 

033 


a os F .N., See Petukhov, G.D., 
4:36459 


Stepanov, K.N., See Sizonenko, V.L., 
4:37823 


Stephanakis, S.J., See Mosher, D., 4:37965 
Stephens, L.M., See Jur, T.A., 4:36441 
Sterlini, J., Polytropic heat pumps, 4:36932 
Stern, K.H., Vaporization and 
condensation kinetics pertaining to 
seed injection and recovery, 4:37221 
(ANL—77-21, pp 214-219) 

Stern, R.C., Fluorescence diagnostics in 
two-step laser excitation of high J 
atoms, 4:37216 (UCRL—81746) 

See Lang, N.C., 4:37215 

Sterne, K.E., Optimized ne 
passive tracking solar collector. Final 
report, 4:36143 (TID—29377) 

Steunenberg, R.K., See Nelson, P.A., 
4:36555 

Stevens, A., See Myers, S., 4:37382 

Stevens, A.E., Gas-phase organometallic 
chemistry. Mechanism and energies of 
methane formation resulting from 
protonation of (CO)sMnCHs, 4:35974 

Stevens, A.L., True in situ fracturing 
experiment: reliminary results, 
4:35818 (SAND—78-1603C) 

See Boade, R.R., 4:35819 

Stewart, A.T., Fatigue cracking in the 
rotor of a 500-megawatt alternator, 
4:36278 

Stickley, C.M., See Kintner, E.E., 4:37880 

— ., Main report of district heating, 


elias. D.P., See Thiele, B.A., 4:36397 

Stirling, W.L, See Dagenhart, WX, 
4:37933 

Stodiek, W., See Sauthoff, N.R., 4:37781 

Stoeber, I., Role of high-performance 
liquid chromatography in water 
analysis, 4:37143 

Stokes, C.S., See Cherry, N.H., 4:35709 

Stoltz, R.E., See Bradshaw, R.W., 4:35541 

Stoltz, S.V., See Emergy, A.F., 4:36119 

Stoneking, J.E., See Gerth, H.L., 4:37290 

Storer, J.B., Life shortening in RFM and 
BALB/c mice as a function of 
radiation quality, dose, and dose rate, 
4:37548 

Stork, A., Solar collector, 4:36176 

Stover, S.E., Selection of acid gas treating 
processes for coal converter outputs, 
—" (EPA—600/7-78-063, pp 361- 

4 


Strachan, J.D., See Brusati, M., 4:37768 

Strand, J.A., Effects of magnetic fields on 
rainbow trout development, 4:37501 
(PNL—2850(Pt.1), pp 4.3-4.5) 

Straub, H., Quality assurance in thick- 
walled weldments, 4:37049 

Streich, M., Electricity generation by 
utilization of LNG cold, 4:36923 
(AED-CONF—77-257-003) 

Strekalov, N.V., See Burenkov, D.K.., 
4:36773 


SULOWAY 


Strel'nikov, A.N., See Divakov, N.V., 
4:36999 


Strickland, G., See Rosso, M.J., 4:35970 

Strickler, D., See Austin, L.G., 4:35594, 
4:35595, 4:35596 

Striebich, H., Axial gas turbine, 4:37017 

Striffler, C.D., Equilibrium properties of 
finite length E-layers and E-rings in a 
cusped magnetic field system, 4:37918 
(CONF-771035—P1, pp 481-492) 

Strisower, B., See Stark, M., 4:36205 

Stroscio, M.A., Numerical computation of 
the density profile produced by 10.6- 
pm irradiation of an SiO. 
microballoon, 4:37987 

Strottman, D., See Oset, E., 4:37702 

Stroud, A.N., Chromosome aberrations and 
loss of some cell functions following 
in vitro exposure to retorted oil shale, 
4:37572 (LA-UR—79-554) 

Stroud, H.J.F., Production of substitute 
natural 4:35981 

Strub, A.S., Solar energy R and D 
program of the European 
Communities, 4:36093 (NP—23576) 

Struble, G.L., See Anderson, J.D., 4:37701 

Struck, R.T., See Zielke, C.W., 4:35571 

Struxness, E.G., See Trabalka, J.R., 
4:35932 

Stubbe-Leroy, J., Behaviour of non-round 
boiler tubes under internal pressure, 
4:36280 

Stubbs, J., Fuel plantation research. 

y progress report, August 1, 
1977—November 30, 1977, 4:36056 
(SRO—0903-3) 

Fuel plantation research. Semi-annual 
Kay 31 hr December 1, 1977— 
7 31, 1978, 4:36057 (SRO—0903- 


oui: V.S., See Ray, S.P., 4:36811 

Stuck, R., See Manifacier, IC., 4:37087, 
4:37109 

Stupin, W.J., See Christensen, K.G., 
4:35523 


Sturm, F. v., Fuel cells - present state and 
trends in development, 4:36806 

Sturzenegger, E., Heat pumps in sports 
centres, 4:36885 

Stute, H., German standard KTA 3501 
Reactor Protection System and the 
Monitoring of Engineered Safeguards: 
Interface with regulatory 
pee ents, high lights, differences 
to IAEA SG - D 3, Safety Guide on 
Protection Systems in nuclear power 
plants, 4:36482 (INIS-mf—4258) 

Subba Rao, K., See Iyengar, P.K., 4:36497 

Suchkov, S.I., See Marshak, Yu.L., 4:37340 

Sucker, D., See Brauer, H., 4:36943 

Suckewer, S., Iron forbidden lines in 
i discharges, 4:37789 (PPPL— 
1524 

See Brusati, M., 4:37768 

Sudakas, L.G., See Klyavin, R.M., 4:35762 

Sudakov, V.I., See Andreev, M.M., 4:36261 

Sudan, R.N., See Nation, J.A., 4:37946 

Suffern, J.S., See Van Winkle, W., 4:37568 

Sugie, T., See N i, M., 4:37792, 4:37793 

See Odajima, K., 4:37794 

Sugimoto, J., Study on thermocouple 
attachment in reflood experiments, 
4:36535 (INEL-tr—41) 

Sugiyama, T., See Shinano, T., 4:36318 

Sukhanov, V.V., See Vazhnov, A.L., 
4:36314 

Sukhinin, V.P., See Shnee, Ya.1., 4:36281 

G.D., See Teterin, F.I., 


Sullivan, D., See Fuller, R.H., 4:36653 

Sullivan, R.G., See Parry, H. Ms 4:35655 

Sullivan, TL. See Kaza, K.RV., 4:36228 

Sullivan, W.N., Economic overview of 
vertical axis wind turbines, 4:36233 
(SAND—79-0733C) 

Suloway, J.J., See Griffin, R.A., 4:35610 





Summers, W.K., Descriptions of wells 
Formato the Wanapum Basalt 
a in the Pasco Basin area, 

. Volume 1. Well records 
tod del s logs for wells in 
Townships 7 north through 12 north, 
4:37603 O-BWI-C—22(Vol.1)) 

Descriptions of wells penetrating the 
Wanapum Basalt Formation in the 
Pasco Basin area, Washington. 
Volume 2. Well records and driller’s 
logs for wells in townships 13 north 
through 16 north, bibliography, 
distribution, 4:37604 (RHO-BWI-C— 
22(Vol.2)) 

Survey of the ground-water geology 
and hydrology of the Pasco Basin, 
Washington, 4:37607 (RHO-BWI-C— 
41) 

Sun, T.T., See Washburn, L.C., 4:37213 
Suo-Anttila, A.J., Experimental study of a 
horizontal layer of fluid with 
volumetric heating and unequal 
surface temperatures, 4:36542 
Suplin, A.M., See Shnee, Ya.I., 4:36281 
Suris, P.L., See Gil'man, E.S., 4:36326 
Surjo, I., Pressure dependence of the 
isomerization and hydrocracking of n- 
hexane on a bifunctionel Pt/AlOs 
catalyst, 4:35774 
Surnov, A.V., Some characteristics of 
supercritical pressure media, 4:36257 
Surrel, Y., Solar collector, 4:36165 
Susco, D.M., See Tewari, K.C., 4:35600 
Susskind, H., See Cohn, S.H., 4:37555 
Sutherland, H.F., Physical simulation of 
subsidence by centrifuge techniques, 
4:35656 (SAND—78-2272C) 
H.J., Gas permeability of 
SENM rock salt, 4:35925 (SAND— 
78-2287) 
ee a See Schwendiman, L.C., 
4:358 


Svavit'ayl,| NE. See Romanyuk, L.L., 
4:37835 

Svenson, D., See Lebland, G.M., 4:35648 

See Price, A.G., 4:35647 

Svensson, S.A., See Alemo, J., 4:36889 

Sviatoslavsky, I.N., See Abdel-Khalik, S.L., 
4:37901 

Svoboda, R., Sampling system for thermal 
power stations, 4:36249 

Swanson, A.R., Convenient index for the 
assessment of coal cleaning processes, 
4:35682 

a — pine See Chapman, D.G., 

Sweany, G.A., Phase I: the pipeline gas 
demonstration plant. Annual technical 
proress report, | July 1977—30 June 
1978, 4:35536 (FE—2542-12) 

Sweeney, M.A., See Cook, D.L., 4:37979 

Sweeney, R.E., See Grizzle, P.L., 4:35795 

Swenson, D.A., See Schriber, S.O., 4:37390 

Swindeman, R.W., Constant- and variable- 
stress creep tests on 2 1/4 Cr—1 Mo 
steel at 538°C, 4:37072 (ORNL/TM— 
6590 


Isochronous relaxation curves for Type 
304 stainless steel after monotonic and 
cyclic strain, 4:37071 (ORNL/TM— 
6380 


Switendick, A.C., Bandstructure 
calculations for metal hydrogen 
systems, 4:37121 (SAND —79-0493C) 

Switzer, P., Kalman filtering method and 
its application to air pollution episode 
forecasting, 4:37434 (COO—2874-48) 

Swyler, K.J., See Klaffky, R.W., 4:35903 

Symons, P.C., Refuelable electrical energy 
storage device, 4:36558 

Symons, R., See Jory, H., 4:37927 

Symons, T.J.M., See Doll, P., 4:37710 

Szedon, J.R., Cadmium sulfide/copper 
heterojunction cell research. 
Technical progress report No. 1, 


60A 


September 30—December 31, 1977, 
4:36043 (SAN—1577-1) 

Cadmium sulfide/ sulfide 
heterojunction research. 
Technical progress rt No. 3, 
April 1—June 30, 1978, 4:36044 
(SAN—1577-5) 

Szepessy, L., See Manifacier, J.C., 4:37087, 
4:37109 


T 


Tabaczynski, R.J., See Heywood, J.B., 
4:37002 

Tabakin, R.B., Oil/water separation 
technology: the options available. Part 
II. Sewage treatment, 4:35788 

Tagunova, A.V., See Lebedinets, N.P., 
4:35752 

Tahtinen, P., Determination of **‘ Am in 
reindeer bone, 4:37166 (COO—3011- 
10, pp 68-77) 

Tai, A.S., See Booth, L.A., 4:35956 

Tairov, E.A., See Korol’kov, B.P., 4:37248 

Takabatake, T., Studies on the dry-type 
NO/sub x/ removal process from flue 
gases. Part II, 4:36357 

Takahashi, H., ICRF heating in Tokamaks, 
4:37773 

Takahashi, J., See Himeno, Y., 4:36416 

Takanaka, K., Comments on H/sub c2/ at 
low temperatures, 4:37733 

Magnetization and flux line lattice in 

= superconductors, 4:37736 

Taki, B.D., See Lamb, K.M., 4:35899 

Talmund, F. M., See Eberle, J.W., 4:35720 

Tam, W.A., Apparatus for roducing oil 
and gas offshore, 4:35745 

Tamazina, V.N., See Kononenko, V.E., 
4:36591 

Tanaka, G.J., See Scribner, K.J., 4:37425 

Tanaka, M., See Sato, Y., 4:37005 

Tanaka, S., See Whitmore, J., 4:37679 

Tanaka, T., See Noguchi, M., 4:36993 

Tanis, F.J., See Istvan, L.B., 4:35826 

Tannenberger, H., See Bergmann, E., 
4:36820 

Tanner, R.S., See Balch, W.E., 4:37531 

Tao, F., Method of resolving a mixture of 
oil, water, and solids, 4:35789 

Tarakanovskii, A.A., See Parshin, A.A., 
4:37343 

Tarasov, A.I., See Parshin, A.A., 4:37343 

Taratura, V.A., See Glebov, V.P., 4:36298 

Tart, K.R., See Stroud, H.J.F., 4:35981 

Tasaka, K., Sensitivity of decay power to 
uncertainties in estimated decay data, 
4:37707 (CONF-790602—27) 

Tasimov, Yu.N., See Blank, Yu.I., 4:36253 

Tasso, H., Energy principle for dissipative 
two-fluid plasmas, 4:37813 

Tatarnikov, V.P., Cogeneration nuclear 
power stations and boiler stations: 
problems and future outlook, 4:36444 
(DOE/ET—0076, pp 17p, App.B 
Paper 4) 

Tate, E., See Marston, C.H., 4:36747 

Tatterson, G.B., See Jur, T.A., 4:36441 

Taub, F.B., See Crow, M.E., 4:37490 

Taylor, D.F., Collar lock and seal assembly 
for well tools, 4:35741 

Taylor, N., See Jory, H., 4:37927 

Taylor, P.O., Development of a high 
resolution, high sensitivity cylindrical 
crystal spectrometer for line shape 
diagnostics of x-rays emitted from hot 
plasmas. Progress report, August 1, 
1977—July 31, 1978, 4:37777 (COO— 
4021-2) 

Teater, N.R., See Olsen, D.L., 4:35725 

Teeple, R.V., See O'Hara, J.B., 4:35517 

Teichler, H., Microscopic anisotropy 
parameters of Nb, 4:37731 


ERA Vol. 4, No. 13 


Theory of macroscopic anisotropy 
phenomena in type-II 
superconductors, 4:37727 

See Kiessig, H., 4:37732 

Telegin, G.P., See Burenkov, D.K., 4:36773 

Tempelmeyer, K., See Shen, L., 4:36790 

Templeton, D., Computational 
methodology in crystallography: 
evaluation and extension. Report of a 
workshop at Asilomar June 19—22, 
1978, 4:37179 (LBL—7939) 

Tenforde, TS., Magnetic effects on lower 
_ 4:37592 (LBL—7452, pp 5- 


etic effects on mammals, 4:37594 
Magn BL—7452, pp 27-36) 

Magnetic effects in ce!lular and 
molecular systems, 4:37595 (LBL— 
7452, pp 37-52) 

Proceedings of the biomagnetic effects 
workshop, 4:37591 (LBL—7452) 

Theoretical aspects of magnetic field 
interactions with biological systems, 
4:37597 (LBL—7452, pp 79-90) 

Teplinskaia, T.K., See Kononenko, V.E., 
4:36591 

Tessmer, R.G. Jr., See Carhart, S.C., 
4:36700 


Teterin, F.I., Characteristics of testing 
seams with weak intakes, 4:35761 
Tewari, K.C., Viscosity, calorimetric, and 
proton magnetic resonance studies on 

coal liquid fractions in solution, 
4:35600 


See Li, N.C., 4:35587 
Tham, M.K., See Flumerfelt, R.W., 4:35736 
Thatcher, T.O., See Anderson, D.R., 
4:37486 
Theunissen, F.J., Use of fibreglass ducting 
for ventilating development ends, 


Thiel, W.R., See Loebel, J., 4:37589 

Thiele, B.A., Detection of gas-permeable 
fuel particles for high-temperature 

led reactors, 4:36397 (ORNL/ 

t M6696) 

Thode, L.E., See Jones, M.E., 4:37759 

Thoemen, KH., Energy recovery by the 
incineration of solid waste: 
development, present status, and 
experiences in Germany, 4:36977 

Review of 4 years of operation with an 

incinerator-boiler of the second 
generation, 4:37328 

Thoene, E., Structural changes in the 
energy consumption of Baden— 
Wuerttemberg ranging from 1960 to 
1975, 4:36726 (IKE-K—51-1, pp C.1- 
C.38 


See Friedrich, R., 4:36605 
Thomas, A., See Blackmore, D.R., 4:36660 
Thomas, A.W., Contribution of quasi 
elastic scattering to pion-nucleus total 
cross sections, 4:37716 
Thomas, D.C., Uranium enrichment plans, 
4:35862 (GJO—108(78), pp 9-16) 
Thomas, G.H., Polarization phenomena in 
two body systems, 4:37693 (ANL/ 
HEP-CP—79-04) 
Thomas, J. Jr., See Kuhn, J.K., 4:35589 
Thomas, J.R., See Birch, A.D., 4:37336 
Thomas, M.G., Catalyst characterization in 
coal liquefaction. First quarterly 
report, October 1—December 31, 
1978, 4:35581 (SAND—79-0303) 
See Nawrocky, R.J., 4:37384 
See Sample, D.G., 4:35580 
Thomas, R.G., Effect of heat treatment on 
Type 316 stainless steel weld metal, 
:37061 


Thomason, H.E., Solar energy, 4:36144 

Thomason, H.J.L. Jr., See Thomason, 
H.E., 4:36144 

Thompson, A.H., Intercalated transition 
metal phosphorus trisulfides, 4:36575 

Thompson, C.H., LASL Laser Mirror 
Program. Excerpts from Y-12 





JULY 15,1979 


Development Division oy 
rogress reports, period endin, 
Saoteniier 1, 1978, 4:37291 (Y/DA— 
7984) 
Thompson, G., See Lathrop, R.R., 4:35958 
G.H., See Navratil, J.D., 
4:35915 

Thompson, W.J., See Feagin, J.M., 4:37715 

Thomson, W.B., See Meier, W.R., 4:37974 

Thorn, R.J., See Howng, W.Y., 4:37172 

Thorning, M., Linking the JAS—API with 
the Bureau of the Census cost data on 
exploration, production and 
development in the oil and gas 
industry, 4:35782 (DOE/EIA—0103/ 
20) 

Tibbetts, G., Strategic petroleum reserves 
in Maine, 4:35809 (NP—23668) 

Tickner, E.G., See Elkins, W., 4:36145 

Tidman, D.A., Particle beam pellet fusion. 
Final report, November 1, 1976— 
January 31, 1979, 4:37983 (DOE/ 
DP—40031-8) 

Tiegs, T.N., Fission product behavior in 
HTGR fuel particles made from 
weak-acid resins, 4:36398 (ORNL/ 
TM—6780) 

Tiernan, T.O., See Wu, R.L.C., 4:37190 

Tikhonchuk, V.T., See Bychenkov, V.Yu., 
4:37782 

Till, C.E., Resource implications of 
alternate fuel cycles in converters and 
breeders, 4:36440 (CONF-7810137— 
1 


) 
Tillander, M., Caesium-137 in the 
foodchain lichen-reindeer-man durin 


8 
1976 to 1978, 4:37474 (COO—3011-10, 


pp 106-116) 

Timofeeva, E.N., Dispersion-strengthened 
molybdenum-alloyed nickel, 4:37056 

Tishina, T.A., Calibration and checking of 
instruments for the measurement of 
nitrogen oxide concentrations in 
combustion products, 4:36356 

Tjaden, J., Device for absorbing and 
conducting solar energy, 4:36179 

Tkachenko, V.F., See Ladikov, Yu.P., 
4:37832 

Tkachuk, A.G., See Madoyan, A.A., 
4:36309 

Tobias, C.A., See Roots, R., 4:37540 

Todd, H.A., Procedures manual for the 
Oak Ridge Electron Linear 
Accelerator, 4:37363 (ORNL/TM— 

801) 


6 

Toepfer, A.J., See Baker, L., 4:37958 

Tokar, I.G., See Matveev, V.V., 4:36295 

Tokar, I.Ya., Analysis of turbocompressor 
radial bearings, 4:37009 

Calculation of vibration of discharge 
pipes of turbine units, 4:36312 

Tokarz, R.D., See Johnson, B.M., 4:36242 

Toland, R.H., See Chiao, T.T., 4:37243 

Tolstov, V.T., See Kostin, A.K., 4:37011 

Tonk, K., See Heege, R., 4:36240 

Tonnessen, K.A., Environmental impact 
assessment: chemical explosive 
fracturing project, Petroleum 
Technology Corporation/Sutton 
County, Texas, 4:35804 (UCID— 
17523(Rev.1)) 

Tonon, G., Lower hybrid frequency 
heating i in toroidal devices with 
emphasis on Wega results, 4:37774 

Toonekl, L., See Leifer, R., 4:37437 

Toonkel, L., See Leifer, R., 4:37146, 
4:37436, 4:37461 

Toonkel, L.E., EML surface air sampling 
program: the quality of analysis, 1977, 
4:37145 (EML—349, pp I.185-I.203) 

Quarterly Sr deposition at world land 
sites, 4:37464 (EML—349(app.), pp 
A.1-A.41) 

See Feely, H.W., 4:37465 

See Leifer, R., 4:37462 

Toplis, A.F., Stol system fuel savings-- 
ground and air, 4:36897 


61A 


Topouzian, A., Sodium—sulfur battery 
development program, Phase II. Final 
report, June 1976—October 31, 1977, 
4:36557 (TID—28939) 

Torcicky, P., See Mang, H., 4:36248 

Torres, B.W., See Balestri, R.J., 4:35926 

Tortorelli, P.F., Thermal-gradient mass 
transfer in lithium-stainless steel 
systems, 4:37090 (CONF-790125—39) 

Tosunov, E.M., See Khachaturov, R.M., 
4:35749 

Toth, K.S., Investigation of nuclei near N 
= 82 and Z = 64 VIA radioactive 
decay of high-spin isomers, 4:37708 
(CONF-790323—1) 

Townes, J., Slag flow and NO/sub x/ 
kinetics, 4:36775 (FE—1811-20, pp 33- 
46 


Townsend, D.E., See Saltiel, J., 4:37205 
Towse, D.F., See Heckman, R.A., 4:35928 
Trabalka, J.R., Another perspective of the 
1958 Soviet nuclear accident, 4:35932 
Traebing, I., Non-polluting, energy-saving 
way of building, 4:36121 
Trattner, R., See Tabakin, R.B., 4:35788 
Travis, C.C., See McDowell-Boyer, L.M., 
4:37478 
Treadwell, G.W., Low-temperature 
performance comparisons of 
parabolic-trough and flat-plate 
collectors based on typi: 
meteorological year data, 4:36140 
(SAND—78-0965) 
Trehan, R.K., See Leigh, J.G., 4:36195 
Trexel, C.A., See Olsen, D.L., 4:35725 
Tributsch, H., Electrochemical solar cells. 
Development trends and chances, 
4:36063 
Trimarchi, T., See Austin, L.G., 4:35596 
Triolo, R., Adsorption on mixtures of ion 
exchangers, 4:37167 (ORNL—5527) 
Triplett, M.B., See Kok, K.D., 4:37973 
See Solomon, K.A., 4:35828 
Tripp, L.J., See Ackerman, F.J., 4:35823 
Troiano, A.R., Hydrogen sulfide stress 
corrosion cracking in materials for 
geothermal power, 4:37095 
Troyanovskii, B.M., Comparing economic 
efficiency of steam turbine plants, 
4:36238 
Troyon, F., See Bernard, L.C., 4:37825 
Trubnikov, A.S., See Antipov, S.V., 
4:37850 
Trujillo, L.A., See Mills, K.W., 4:37520 
Trukhov, V.S., See Umarov, G.Ya., 4:36129 
Tsai, C.C., See Dagenhart, W.K., 4:37933 
Tsai, S.Y., See Batra, S.K., 4:35708 
See Rowell, R.L., 4:35712 
Tsang, J., See Makowitz, H., 4:37945 
Tschiersch, R., See Eggers, R., 4:36916 
Tschirwitz, U., See Meier, H., 4:36822 
Tsedrov, B.V., See Marshak, Yu.L., 4:37340 
Tseitlin, R.A., See Shapiro, V.1., 4:36307 
Tseng, W.S., See Penzien, J., 4:37356 
Tseung, A.C.C., See Russell, P.G., 4:36817 
Tsu, T.C., See Hoover, D.Q., 4:36751 
Tsugeno, H., See Takabatake, T., 4:36357 
Tsui, B.M.W., Comparative biokinetics of 
radiogallium and radioindium in mice, 
4:37560 (CONF-7806101—2) 
Tsukahara, S., See Sato, I., 4:37358 
Tsuzuki, T., See Mohri, A., 4:37916 
Tsygankov, Y.A., See Murav’ev, Y.V., 
4:37910 


Tu, D.K., Numerical simulation of tornado- 
borne missile impact on reinforced 
concrete targets, 4:36477 (UCRL— 
52607) 


Tucker, W.K., See Forrestal, M.J., 4:37239 

Tuenge, R.T., See Eyring, L., 4:37112 

Tulinius, H., See Jensson, O., 4:37518 

Tuller, H.L., Optimized electrolytic 
domain boundaries in solid oxide 
electrolytes, 4:36818 (BNL—50756, 
pp 104-113) 

Tully, G.F., See Buerger, E.J., 4:36048 

Tung, S.E., See Louis, J.F., 4:35723 


Tung, W.K., See Oakes, R.J., 4:37690 

Turfler, R.M., See Lambarski, T.J., 4:36047 

Turkevich, J., See Demirci, S., 4:37184 

Turnacliff, W.F., See Burford, J.L. Jr., 
4:36061 

Turnbull, F.G., See Lustenader, E.L., 
4:37029 

Turner, A.P.L., Cyclic deformation 
behavior of Type 304 stainless steel at 
elevated temperature, 4:37077 

Turner, P.W., Summary of developments 
in machine welding large and small 
diameter stainless steel pipe, 4:36476 
(TREE—1353) 

Turner, R.E., See Frost, W., 4:36222 

Turner, R.K., See Deadman, D., 4:36944 

Turner, T.F. Jr., See Stevens, A.L., 4:35818 

Turner, W.C., Electrostatic ion cyclotron 
waves and ion energy diffusion in a 
mirror machine, 4:37840 

Turnyanskii, G.M., See Gal’perin, M.L., 
4:36019 

Tursunbaev, I.A., See Umarov, G.Ya., 
4:36129 

Turu, K., See Veldre, I., 4:37585 

Tuszewski, M., See Davis, H.A., 4:37913 

Tverskoi, Yu.S., Investigation of 
controllability of bubbling-type 
burner arrangements, 4:37341 

Twitty, R., 16-Bit microcomputer 
supervises and controls large 
hydroelectric power station in 
Alabama, U.S.A., 4:36009 

Tyler, T.N., Salinity tolerant surfactant oil 
recovery process, 4:35744 

Tyupa, V.I., See Aleksin, V.F., 4:37923 


U 


Uchiyama, Y., See Sato, I., 4:37358 

Uckan, N.A., ELMO Bumpy Torus (EBT) 
Reactor: a status report, 4:37875 
(CONF-780508—P1, pp 74-82) 

Udall, M.K., New state roles in the 
management and disposal of 
commercial nuclear waste, 4:35896 

Ueda, N., See Kimura, H., 4:38010 

Ueno, M., Sealed storage battery, 4:36568 

Ul'yanov, Yu.N., See Bocharov, V.N., 
4:37783 

Ulinich, F.R., See Konkashbaev, I.K.., 
4:37790 

Ullrich, R.L., See Storer, J.B., 4:37548 

Umarov, G.Ya., Some results of an 
experimental study of Stirling engines, 
4:36129 

Unger, H., See Friedrich, R., 4:36605 

See Klaiss, H., 4:36604 

Unkel, W.C., Axial field limitations in 
MHD generators. Topical report, 
4:36794 (FE—2341-8) 

Uporov, A.P., See Migai, V.K., 4:37254 

Urasov, P.G., See Tokar, I.Ya., 4:37009 

Urban, R., See Aneja, I.K., 4:36480 

Urbanic, V.F., Oxidation of zirconium 
alloys in steam at 1000 to 1850°C, 
4:37096 

Usemann, K.W., Roof heating centres. 
Planning - operation - economic 
aspects, 4:36850 

Ushakova, N.A., See Koronelli, T.V., 
4:35791 

Usmanov, M.G., See Kukharenko, Yu.N., 
4:35739 

Utsumi, H., Potentially lethal damage 
versus sublethal damage: independent 
repair processes in actively growing 
Chinese hamster cells, 4:37541 





Vv 


Vaccaro, H.S., See Bailly, H.C., 4:36973 

Vaclavik, J., See Appert, K., 4:37847 

Vakhitov, G.G., Experimental test of the 
method of increasing petroleum 
recovery by combination of 
intrastratum combustion with 
flooding, 4:35764 

Valanis, K.C., See Read, H.E., 4:37133 

Valente, D.M., See Barrera, G., 4:37639 

Van Brunt, V., See Jur, T.A., 4:36441 

van Dyck, O., See Hoffman, E.W., 4:37392 

van Dyck, O.B., Cloud and surface muon 
beam characteristics, 4:37373 (LA- 
UR—79-748) 

van Heek, K.H., See Peters, W., 4:35561 

Van Heusden, R., See Farfaletti-Casali, F., 
4:37900 

van Lier, J.J.C., Use of the term ‘exergy’ 
for the evaluation of the energy 
transformation in electricity and/or 
heat generation, 4:36826 

Van Loon, L.S., Argonne National 
Laboratory's t plume 
measurements: instruments and 
techniques, 4:37492 (ANL/WR—77- 


4) 

van Nieuwenhuizen, P., Renormalizability 
of supergravity, 4:37751 

Van Winkle, W., Incorporation of sublethal 
effects and 1 indirect mortality in 
modeling population-level impacts of 
a stress, with an example involving 

a lant entrainment and stri 
7568 (NUREG/CR—0638) 

Vanderborgh, N.E., Combined CO.—O, 
underground pyrolysis-gasification of 
southwestern coals. Progress report, 
October—December 1977, 4:35540 
(LA—7747-PR) 

Vanston, J.H. Jr., See Nichols, S.P., 
4:37898 

Varani, F.T., See Burford, J.L. Jr., 4:36061 

Varentsova, N.A., See Kostarev, V.V., 
4:36325 

Varey, G.B., See Emergy, A.F., 4:36119 

Varlamov, P.S., Equipment for testing beds 
in small-diameter deep wells, 4:35746 

Varljen, T.C., See Howland, H.R., 4:37887 

Varshneya, N.C., New fenestration 
material for heat protection, 4:37262 

S.R., See Rowell, R.L., 

4:35713 

Vasil’ev, N.N., Blanket design for a hybrid 
reactor based on an open trap with 
tandem mirrors, 4:37912 (DOE-tr— 


165) 

Vasil’ev, V.G., Chemical systems for 
tritium production in thermonuclear 
energetics, 4:35955 (DOE-tr— 164) 

Vasil'kov, R.G., See loffe, B.L., 4:37377 

Vasin, N.A., See Anopin, A.G., 4:37285 

Vassiliou, P., See Luthy, R.G., 4:35530 

Vastag, S., See Nagy-Magos, Z., 4:35778 


Vasyuk, V.S., See Marshak, Yu.L., 4:37340 

Vaughan, D.A., Corrosion mechanisms in 
municipal incinerators versus refuse 
composition, 4:37329 

Vaurio, J.K., PROSA-1: a probabilistic 
response-surface analysis code, 
4:36500 (ANL—78- 36) 

Vayda, A., See Stark, V., 4:36156 

Vazhnov, A.I., Equivalent circuit of 
turbogenerator rotor for 
determination of eddy currents due to 
reverse sequence fields, 4:36289 

Equivalent tangential parameters of 

turbogenerator rotors, 4:36314 

Veach Long, T. II, Economic determinants 
of the use of energy and materials in 
the U.S. and Japanese iron and steel 
industries, 4:37 

Vedyaev, V.A., See Madoyan, A.A., 
4:36309 


62A 


Veefkind, A., See Blom, J.H., 4:36759 

Velasco, G., See Croset, M., 4:36805 

Veldre, I., Toxic effect of shale tar water, 
4:37585 (DOE-tr—137) 

Velzy, C.O., Emissions and pollution 
control in municipal scale 
incinerators, 4:3 

Overview of present status of control 
hardware and emission compliance, 
4:36965 

Venturini, E.L., Novel measurement of 
proton distribution and site energies in 
metal hydrides, 4:37114 (SAND—79- 
0783C) 

Verbinski, V.V., Transistor damage 
characterization by neutron 
displacement cross section in silicon: 
experimental, 4:37408 

Verdeyen, J.T., Extraction of an intense 
neutralized ion beam from a plasma, 
4:37957 (CONF-771035—P1, pp 157- 
166 


See Cherrington, B.E., 4:37757 
Verghese, K., Elleman, T.S., 4:37941 
Verhoff, F.H., Design of a single 
incubation column radioimmunoassay, 
4:37522 

Verma, V.V., See Varshneya, N.C., 4:37262 

Verneau, A., Energy conservation by low 
temperature waste heat recovery, 
4:36934 

Vernickel, H., General formula for 
impurity radiation loss of fusion 
plasmas in corona equilibrium, 4:37816 

Verwolf, M.C., See Eliezer, I., 4:37183 

Verzakov, V.N., See Marshak, Yu.L., 
4:37340 

Vezirov, R.R., See Vakhitov, G.G., 4:35764 

Vezzoli, G.C., See Merriman, M.R.., 
4:37108 

Viaje, A., See Berry, D.L., 4:37574 
See Slaga, T.J., 4:37575 
Viarengo, S., See Longwell, J.P., 4:35585 
Victor, G.A., See Dalgarno, A., 4:37646 
Vielstich, W., New types of primary and 
secondary batteries, 4:36565 

Vierle, O., Equipping a mobile laboratory 
and experience in measurement use 
for environmental control, 4:37449 

Vigil, A.S., See Popolato, A., 4:37421 

Vintersved, I., See De Geer, L.E., 4:37460 

Viola, V.E. Jr., See Hilscher, D., 4:37713 

Virosco, J., See Longwell, J.P., 4:35585 

Vitale, J.E., Portable room-temperature 
controller, 4:36833 

Vitko, J. Jr., See Shelby, J.E., 4:36082 

Viyogi, Y.P., See Doll, P., 4:37710 

Vize, L., See Pinter, F., 4:37294 

Vliet, G.C., See Wong, C.P.C., 4:37659 

Vogulkin, N. P., See Umarov, G. va, 
4:36129 

Voida, G., Circuitry modification of the 
CF1764 pullout cable, 4:37324 
(SAND—79-0241) 

Voigt, W.R. Jr., Uranium enrichment 
policies, 4:35861 (GJO—108(78), pp 3- 
8 


Voitsenya, V.S., Effect of alternating 
electric fields on collisionless plasma 
diffusion in the Saturn” stellarator, 
4:37771 

Volkman, J., Cellulose insulation: a look 
beyond the newsprint, 4:36845 

Volkov, B.A., See Kvasha, N.V., 4:36305 

Volkov, T.F., Neutral atom kinetics near 
the wall of a thermonuclear reactor 
and impurity production, 4:37911 

Volkov, Ya.F., Problem of runaway 
electrons in THETA-pinch with an 
azimuthal magnetic field, 4:37788 

Volkova, E.A., See Gitman, M.I1., 4:36339 

Vollath, D., See Gross, S., 4:36515 

Volihardt, K.P.C., See Fritch, J.R., 4:37194 

See Funk, R.L., 4:37196 

Volodin, V.G., See Bukhalenko, E.I1., 

4:35751 


ERA Vol. 4, No. 13 


Voloshko, A.Yu., See Voitsenya, V.S., 
4:37771 


Von Goeler, S., See Hinnov, E., 4:37791 
See Sauthoff, N.R., 4:37781 
Vook, F.L., See A pleton, B.R., 4:37992 
Vorob’ mon hn V.M., Wamericel calculation of 
magnetic suspension devices, 4:37026 

Vorotnyuk, O.V., See Rabinovich, N.R., 
4:35759 

Vysotsky, D.A., See Burenkov, D.K.., 
4:36773 


Ww 


Wachtel, J., See Gilad, P., 4:37962 

Wachtel, S.J., See Holloway, R.L., 4:35773 

Waddell, J.D., See Kok, K.D., 4:37973 

Wade, E.L., See Staples, B.A., 4:35905 

Waga, K., See Takabatake, T., 4:36357 

Waganer, L.M., See DeFreece, D.A., 
4:37930 

Wagner, A.F., See Wahl, A.C., 4:37220 

Wagner, H., Economics of heat insulation 
measures in YL nge ms 4:36879 

Wagner, L.Y., Effect of liquid inertia on 
bubble growth in the presence of a 
magnetic field, 4:37658 

Wagoner, J.L., Hydrogeochemical and 
stream sediment reconnaissance basic 
data report for Millett NTMS 
Quadrangle, Nevada, 4:35841 
(GIBX—39(79)) 

Wahl, A.C., Quantum chemistry and the 
characterization of MHD systems, 
4:37220 (ANL—77-21, pp 94-100) 

Wahl, J., Stapelfeld waste incineration 
plant with energy uses, 4:36958 

Waibel, R.T., Development of combustion 
data to utilize low-Btu gases as 
industrial process fuels. Project 61004 

special report No. 5: flat-flame burner, 

4:35691 — 2489-36) 

Walker, P.E., Environment and safety 
features ‘of a Lawrence Livermore 
Laboratory laser fusion reactor 
design, 4:37977 (CONF-780508—P2, 
pp 935-939) 

Wallace, A., Biological transport of 
radionuclides at low-level waste 
storage’ sites. Annual report, October 
1, 1977—September 30, 1978, 4:35911 
(NUREG/CR—0701) 

Wallace, C.T., Solar energy system 

performance evaluation, 4:36111 
{SOLAR/20 18—78/14) 

Wallis, G.B., See Kuo, J.T., 4:36379 

Wallner, I., ‘See Rumpf, HG., 4:36600 

Walsh, A.B., Cell response to chronc 
irradiation-modeling and simulation 
studies, 4:37538 (TID—290-23) 

Walsh, C.J., Separation of metals in a 
rotating plasma, 4:37786 

Walsh, piss, angers of noise. Part I, 


Walk, P.M., See Bracco, F.V., 4:35538 

Walter, D.K., ys oo pyrolysis 
products, 4:35979 

Walter, J.B., SCATPI, a subroutine for 
calculating aN cross sections and 
polarizations for incident pion kinetic 
energies between 90 and 300 MeV, 
4:37694 (LA—7731-MS) 

Walton, H., See DonVito, P., 4:36665 

Wang, D.M.L., Elimination reaction of 2- 
hydroxyalkyloobaloximes in acidic 
solution, 4:37192 (IS-T—853) 

Wang, D.Y., Cathodic and anodic 
polarization phenomena at platinum 
electrodes with doped ceria as the 
electrolyte, 4:36810 (BNL—50756, pp 
169-176) 

Wang, J.L.F., Direct observation of the 
growth of voids in multifilamentary 





JULY 15,1979 


superconducting materials via hot 
stage scanning electron microscopy, 
4:37085 (LBL—8376) 

Wang, T.F., See Striffler, C.D., 4:37918 

Wang, T.K., See Hsu, P.C., 4:37406 

Wang, T.S., Doublestar: a stellarator with 
three magnetic axes, 4:37922 

Wantland, J.L., See Fontana, M.H., 
4:36523 

Ward, J.W., See Farrell, D.R., 4:35776 

Ward, M.E., Development of a ceramic 
tube heat exchanger with relaxing 
joint. er technical progress 
report, July 1—September 30, 1978, 
4:36270 (FE—2556-21) 

Warner, J.E., See Tao, F., 4:35789 

Warren, RG. See Purson, J.D., 4:35843 

Warshay, M., Discussion of potential of 
high temperature solid oxide fuel cell 
powerplant systems, 4:36823 (BNL— 
50756, pp 90-94) 

Washburn, J., See Lampert, C.M., 4:36138 

Washburn, L.C., High-level production of 
C-11-carboxyl-labeled amino acids, 
4:37213 (CONF-790321—4) 

Wasik, J., See Spindler, H.G., 4:37353 

Watanabe, S., See Ichikawa, Y.H., 4:37865 

Watanabe, T., Theory for stationary 
nonlinear wave propagation in 
complex magnetic geometry, 4:37866 

Waterbury, G.R., Analytical methods for 
fissionable material determinations in 
the nuclear fuel cycle. Progress 
report, October 1, 1977—September 
30, 1978, 4:35939 (LA—7553-PR) 

Environmental and radiological safety 
studies. Interaction of 7°*PuO2 heat 
sources with terrestrial and aquatic 
environments. Progress report, 
October 1—December 31, 1978, 
4:37550 (LA—7703-PR) 

Watkins, J.L., See Jones, G.J., 4:36046 

Watson, A.P., See McDowell-Boyer, L.M., 
4:37478 

Watson, B.D., See Saltiel, J., 4:37205 

Watson, J.S., See Canon, R.M., 4:36936 

Watson, R.D., See Wolfer, W.G., 4:37902 

Watts, H.A., See Scott, M.R., 4:38034 

Watts, H.L., See Uckan, N.A., 4:37875 

Watts, P.A., See Heywood, J.B., 4:37002 

Watts, T., See Ashford, V., 4:37383 

Waznys, P.J., Impact of water chemistry 
on test results, 4:36967 

Weaver, J.H., Photons as a probe of 
hydrogen in metals: photoelectron 
and optical studies, 4:37120 (IS-M— 
186) 

Webb, D.D., Double acting jar, 4:35743 

Webb, R.L., See Bergles, A.E., 4:37236 

Weber, D.A., See King, M.A., 4:37547 

Weber, E.W., See zu Putlitz, G., 4:37640 

Weber, G., See Kirchner, H.H., 4:37450 

Weber, H.G., See Kowalski, J., 4:37637 

Weber, H.W., Anisotropy effects in 
superconductors, 4:37726 

See Seidel, E., 4:37730 

Weber, P.A., See Summers, W.K., 4:37603, 
4:37604, 4:37607 

Wechsler, M.S., Saturable-trap analysis of 
solute segregation applied to oxygen 
trapping in neutron-irradiated 
vanadium, 4:37103 (IS-M—170) 

Wedding, J.B., Uptake of sulfuric acid mist 
by plant canopies, 4:37578 (COO— 
4367-1) 

Wegman, L.S., User perspective on 
research needs in energy recovery 
from wastes, 4:35980 

Wehr, A.G., See Murphree, D.L., 4:36754 

Wehry, C.F. Jr., See Oren, J.W. III, 
4:36161 

Wei, I.W., Biological treatment of coal 
conversion condensates, 4:35609 
(EPA—600/7-78-063, pp 487-505) 

Wei, J.P., Thermal-hydraulic evaluation of 
advanced wire-wrap assemblies, 
4:36427 


63A 


Weible, H., Current production costs in 
various power plant systems, 4:36716 
(IKE-K—51-1, pp D.1-D.18) 


See Friedrich, R., 4:36605 

Weinberger, A.J., See Ball, F.L., 4:37580 

Weiner, S.A., Sodium—sulfur battery 
development program. Phase 1. 
Progress report, June 15, 1975— 
March 31, 1976, 4:36556 (COO—2566- 
45) 

Weir, J.E. Jr., See Spengler, R.W., 4:37611 

Weisinger, R., K/sub Ic/ and J-resistance 
curve measurements on Nevada tuff, 
4:37622 (SAND—78-1827C) 

Weiss, H., Wall element for energy 
transfer, 4:36847 

Welbergen, J.C., Our future energy supply. 
The contribution of petroleum, 
4:36704 

Welch, D.O., See Pick, M.A., 4:37083 

Wells, J.A., See Tyler, T.N., 4:35744 

Wells, J.W., See Meyer, J.P., 4:35507 

Wen, C.J., See Mason, D.M., 4:36825 

Wendt, J.O.L., Pollutant control through 
staged combustion of pulverized coal. 
Technical progress report, January— 
April 1978, 4:35690 (FE—1817-5) 

Weng, P.S., See Hsu, P.C., 4:37404 

Wenzel, W., New activities in the field of 
underground gasification, 4:35545 

Weppner, W., Fundamental factors that 
might limit the application of ZrO. 
solid electrolytes in fuel cells: 
electronic transport, electrolyte— 
electrode reactions, and electrolyte 
decomposition, 4:36819 (BNL—50756, 
pp 114-120) 

ee - D., See van Dyck, O.B., 
4:373 

Werley, x “‘ Gilligan, J.G., 4:37907 

Werner, D., See Gettert, H., 4:35969 

Werner, W., Use of HPLC in 
environmental analytics, 4:37170 

Westerberg, L.W., See Beene, J.R., 4:37711 

Western, R.C., Supply authority engineer 
and small hydroelectric stations, 
4:36724 

Wexler, S., Isotope separation by chemi- 
ionization, 4:35863 

Whaley, H., Coal-oil mixture projects in 
Canada, 4:35696 (M—78-79, pp 28-31) 

Whalley, L., See Jackson, D.V., 4:36949 

Wharton, C.B., Effects of e-beam 
temperature on plasma heating, 
4:37756 (CONF-771035—P1, pp 407- 
419) 

Whealton, J.H., See Dagenhart, W.K.., 
4:37933 

Wheeler, F.J., Neutron shielding 
requirements for the loft 
densitometers, 4:36494 (LTR—141-97) 

White, H.M., See Mascetti, G.J., 4:35786 

White, L.E., See Larson, G.F., 4:35852 

White, L.R., See Fenstermacher, J.E. Jr, 
4:36766 

White, P.A., See Brehm, W.F., 4:37102 

White, R.B., See Lee, W.W., 4:37844 

White, S.J., Cost models for coal 
transportation by common carrier. 
-_ report, 4:35676 (EPRI-EA— 

75) 

Whitlock, R.R., See Armstrong, C.M., 
4:37819 

Whitman, G.D., Heavy-section steel 
technology program. Quarterly 
progress report for July—September 
1978, 4:36374 (NUREG/CR—0476) 

Whitmore, J., Search for a 
Ksub(s)°x*- a* a resonance near 2.6 
GeV in 14.75 GeV/c anti pp 
interactions, 4:37679 

Whitten, W.B., Fiber optic waveguides for 
time-of-flight optical spectrometry, 
4:37157 

Whittingham, M.S., See Jacobson, A.J., 
4:36569 

Wickens, A., See Bolton, C.J., 4:37065 


Wicklund, A.B., See on ty D.S., 4:37674 

Widner, M.M., Electron eres in thin 
targets, 4:37967 (CONF-771035—P1, 
pp 287-298) 

See Baker, L., 4:37958 
See Chang, J., 4:37960 

Ww H., See Lam, N.Q., 4:37099 

Wiedl, M.A., Mobile home weatherization, 
4:36852 

Overview of mobile home 
weatherization problems, 4:36882 

Wienke, B.R., Hydrogen transport in a 
toroidal plasma using multigroup 
discrete-ordinates methodology, 
4:37812 

Wiesemann, W., See Englisch, W., 4:37456 

Wilcke, W.W., See Hilscher, D., 4:37713 

Wilcox, W.R., See Kane, R.P., 4:35616 

Wildman, D.J., See Spencer, F.E. Jr, 
4:35687 

Wiles, C.C., Densified refuse derived fuels: 
an alternative concept, 4:35994 

Wiley, J.R., See Plodinec, M.J., 4:35901 

Wilkening, W., Large hole drilling to 
obtain brown coal for large-scale 
tests, 4:35665 

Wilkes, F.G., See Bourquin, A.W., 4:37489 

Wilkes, R.J., See Lord, J.J., 4:37663 

Wilkes, W.R., Isotopic processing of the 
fuel for the Standard Mirror Hybrid 
Reactor, 4:37942 (CONF-780508—P2, 
pp 771-777) 

Wilkins, B.C., See Chase, J., 4:36919 

Wilkins, R.W., See Chandler, G.I., 4:38022 

Wilkinson, A.R., St helier, 4:37350 

Williams, A., Structure of some refractory 
transition metal metalloid glasses, 
4:37131 (CALT—822-105) 

Williams, A.R., See Johnson, W.L., 4:37116 

Williams, G.E., Enhanced safety in the 
rive cha fissile materials, 4:35888 

—52612) 

Williams, itiams, J-ML, See Petersen, J. L., 4:37185 

Williams, M., Fuel injection system for an 
internal combustion engine, 4:36988 

Williams, M.L., Development of depletion 
perturbation theory for coupled 
neutron/nuclide fields, 4:36481 

Williamson, M.M., Application of bore 
core data to coal preparation plant 
design, 4:35684 

Willis, S., See Sparacino, C.M., 4:35588 

Willke, T.L., See Schulte, S.C., 4:37882 

Wills, J.D., See Christie, G.A., 4:35721 

Wilson, B.W., Field desorption mass 
spectrometry of complex anions 
containing rhenium and technetium, 
4:37158 

Wilson, F.W., Study of the regional 
tectonics and seismicity of eastern 
Kansas: summary of project activities 
and results to the end of the second 
year, or September 30, 1979, 4:37613 
(NUREG/CR—0666) 

Wilson, M., See Anderson, J., 4:36772 

Wilson, P.B., Pulsed rf systems for large 
storage rings, 4:37399 (SLAC-PUB— 
2285) 

Wilt, M., See Stark, M., 4:36205 

Windhan, S.T., Effects of home ventilation 
systems on indoor radon—radon 
daughter levels. Final report, 4: 37466 
(EPA/520/5—77-011) 

Winker, S., Generation and verification of 
finite models and counterexamples 
using an automated theorem prover 
answering two open questions, 
4:38016 (CONF-7902 

Winklepleck, R.G., See Christie, G.A., 
4:35721 

Winkler, K., See Rischmueller, W., 4:35742 

Winn, C.B., Validation of solar house 
design programs, Phases I and II. 
Final report, 4:36099 (COO—2928-2) 

Winnacker, A., See zu Putlitz, G., 4:37640 

Winsel, C.E., Drag-disc turbine transducer 
data evaluation methods for dynamic 





steam-vater mass flow measurements, 
4:37410 (CONF-790505—3) 
Winters, R.P., See Keyser, N.H., 4:35699 
Wirtz, G.P., Conduction model for rare 
earth perovskites, 4:36813 (BNL— 
50756, pp 33-40) 
Wise, B.A., See Mistry, D.K., 4:35519 
Wiser, W.H., Applied research and 
evaluation of process concepts for 
liquefaction and gasification of 
western coals. Quarterly progress 
report, April—June 1978, 4:35520 
(FE—2006-12) 

Applied research and evaluation of 
process concepts for liquefaction and 
gasification of western ge 
Quarterly progress report 
red 1978, 4:35521 FE 2006- 


13) 

Witkover, R.L., Microprocessor based 
beam loss monitor system for the 
AGS, 4:37386 (BNL—25786) 

See Agoritsas, V., 4:37368 

Witkowski, S.J., See Rochford, R.S., 
4:36972 

Woerle, R., See Vierle, O., 4:37449 

bam A., See Zdanowicz, w., 
4:37138 

Wolery, T.J., Calculation of chemical 
equilibrium between aqueous solution 
and minerals: the EQ3/6 software 
package, 4:36219 (UCRL—52658) 

Wolf, A.P., Organic radiopharmaceuticals: 
recent advances, 4:37212 (BNL— 
25850) 

See Merrill, J.C., 4:37219 
See Schlyer, D.J., 4:37182 

Wolf, D., See Seidel, A., 4:36084 

Wolf, K.L., See Hilscher, D., 4:37713 

Wolf, Y., See Gisser, M., 4:37494 

Wolfe, R.S., See Balch, W.E., 4:37531 

Wolfer, W.G., Structural performance of a 
graphite blanket in fusion reactors, 
4:37902 (CONF-780508—P1, pp 289- 
296) 

See Abdel-Khalik, S.1., 4:37901 

Wolff, H., Development alternatives for 
underwater deposits, 4:35663 

Wolff, U., See Goericke, P., 4:36237 

Wolfs, M., See Stubbe-Leroy, J., 4:36280 

Wolfsberg, K., See Erdal, B.R., 4:35909 

Wolkenhauer, W.C., Hybrid Reactor 
designs in the United States, 4:37879 
(CONF-780508—P1, pp 132-142) 

Wollenberg, H., See Stark, M., 4:36205 

Wong, A., See Hurley, J.R., 4:36888 

Wong, C.P.C., Analytical and experimental 
studies of bubble growth in 
superheated liquid metals under a 
uniform magnetic field, 4:37659 

Woo, J.T., See Hickok, R.L., 4:37775 

Wood, C., Tidal power: will it bring 40 
years of virtually free power, or is it 
still no more than a dream, 4:36737 

Wood, D.B., See Johnson, L.O., 4:36490 

Wood, D.R., See Skinner, G.B., 4:37154 

Wood, K.G., Environmental impact of coal 
ash on tributary streams and 
nearshore water or Lake Erie. Final 
report, 4:35620 (COO—2726-5) 

Wood, W.W., See Erpenbeck, J.J., 4:37654 

Woodmansee, D.E., See Freeman, J.M. Jr., 
4:36342 


Woodriff, R., New Technique for high 
temperature vapor pressure 
measurements applied to MHD 
problems, 4:37224 (ANL—77-21, pp 
236-239) 

Slag-seed equilibria and separation 
related to the MHD systems, 4:36776 
(FE—1811-20, pp 47-55) 

Woodson, R.D., See Buerger, E.J., 4:36048 

Woodward, R., See Beene, J.R., 4:37711 

Wormhoudt, J., See Kolb, C.E., 4:36791 

Wrenn, M.E., See Singh,N.P., 4:37152 

Wright, D., See Dooher, J.P., 4:35706 


64A 


Wright, D.A., Tritium Research 
Laboratory safety analysis report, 
4:35957 (SAND—78-8509) 

Wright, K.B., Molybdenum stability in coal 

4:37089 (ANL—177-21, pp 276- 


28 

Wright, R.J., F loration, 4:35848 
(G1O— 108085 pp 117-132) 

right, R.R., See Petit, G.S., 4:37053 
Wright, T.P., See Miller, P. A, 4:37971 
Wa, R.L.C., Thermodynamic properties of 
hase pate ee oe ions, 4:37190 

fa) —77-21, pp 49-53) 

Wuebbles, D.J., See er, W.H., 
4:37442 


Wulf, B., Marketing in no-mans-land, 
4:35802 


Wunderlich, G., Intensity of material assets 
in the electricity supply industry 
when compared with other branches 
of the economy, 4:36344 

Wymer, R.G., Technology of the li 
water reactor fuel cycle, 4:359 
(CONF-790332—1) 


Y 


Yablonovitch, E., Experimental test of 
resonant absorption theory. Progress 
report, October 1, 1978—December 
31, 1978, 4:37841 (COO—4631-5) 

Yabroff, I.W., Briefing on the impacts of 
the National Energy Plan on regional 
coal production. Draft final report. 
CRESS report No. 34, 4:35731 
(UCRL— 13946) 

Yagi, H., See Slaga, T.J., 4:37571 

Yalova, A.Ya., See Glebov, V.P., 4:36298 

Yamada, H., Effect of axial stress on the 
transient mechanical response of 20%, 
cold-worked Type 316 stainless-steel 
cladding, 4:37076 

Yamamoto, S., See Kimura, H., 4:38010 

See Nagami, M., 4:37792, 4:37793 
See Odajima, K., 4:37794 

Yamanaka, C., See Imasaki, K., 4:37963 

Yamauchi, T., See Nagami, M., 4:37793 

a 3. L., See ‘Ablamskii, V.A., 

Yang, H.H., See Kirk, T.K., 4:37532 

Yang, J.J., See Ruth, RP. 4:36041 

Yang, T.C., See Roots, R., 4:37540 

Yang, T.F., Design of an advanced bundle 
divertor for the Demonstration 
Tokamak Hybrid Reactor, 4:38007 
(WFPS-TME—79-006 

See Chao, Y.A., 4:37821 
See Frantz, E.R., 4:37820 

Yao, B., See Reistad, G.M., 4:36215 

Yao, L.S., Rewetting of a vertical surface 
with internal heat generation, 4:36539 

Yapp, D., See Thomas, R.G., 4:37061 

Yarmarkin, M.K., Investigation of the 
electrostatic field of the disconnector 
gap between contacts in high-voltage 

fur hexafluoride distribution 
devices, 4:37326 

Yasumura, S., See Cohn, S.H., 4:37526 

Yates, W.G., Determination of chloride in 
titanium, titanium hydride 
pyrotechnic sleet: 4:37148 
(MLM—2604 

Yeboah, J.Y., See Longwell, J.P., 4:35585 

Yeh, H.T., Programmable waveform 
controller, 4:37926 (CONF-790353— 
1 


See Uckan, N.A., 4:37875 
Yekutieli, G., Sun tracking device, 4:36146 
Yesso, J.D., See Schwendiman, L.C., 
4: 35879 
Yim, A., Freezing-melting heat transfer in 
a tube flow, 4:37301 
Yim, Y.J., See Morel, W.C., 4:35558 


ERA Vol. 4, No. 13 


Yin, S .T., Prediction of incipient flow 
from a uniformly heated 
surface, 4:37310 

Yingling, R.D., See Ruth, R.P., 4:36041 

Yokomizo, H., See Nagami, M., 4:37792 

Yokota, T.T., See Hester, R.E., 4:37381 

Yoo, M.H., Inclusion of mobile helium in a 
rate theory model of void swelling, 
4:38003 (CONF-790125—44) 

York, A.A., Optimum repair-level analysis 
(ORLA) and life cycle cost (LCC) 
models for the base and installation 
security system (BISS), 4:35942 
(SAND—78-0294) 

Young, C.E., See Wexler, S., 4:35863 

Young, D., See Cline, D., 4:37376 

Young, D.A., Biochemical endpoints of 
glucocorticoid hormone action, 
4:37506 (UR—3490-1519) 

Young, F.C., See Armstrong, C.M., 4:37819 

Young, J.R., See Hartley, J.N., 4:35952 

Young, K.F., Complex impedance 
measurements Y** doped CeOz, 
4:36821 (BNL—50756, pp 177-184) 

Young, K.W., Production of fuels from 
waste, 4:35992 

Young, M.F., FCI potential of oxide and 
carbide fuels: results of the prompt 
burst series at Sandia Laboratories, 
4:36525 (SAND—79-0752C) 

Young, T.J., Radiation induced frequency 
= resistance changes in electrolyzed 

urity quartz resonators, 4:37139 
CAND e012) 

Young, T.S.T., See Bailey, V., 4:37754 

Young, W...,: See Hoover, D.Q., 4:36751 

Yousefian, V., See Kolb, C.E., 4:36791 

Yu, A.D., Viscosity reduction of coal 

iquids by dissolved carbon dioxide, 
4:35598 (SAND—79-7027) 

Yu, S.S., See Lee, E.P., 4:37798 

Yugo, J., See Breun, R.A., 4:37758 

Yujiri, L., See Breun, R.A., 4:37758 

Yungman, V.S., See Gurvich, L.V., 4:37225 

ee, a Yu.E., See Shnee, Ya.I., 


—— E.E., See Pastukhov, V.P., 
7763 


wiseetia P.N., See Zhdanov, V.M., 
4:37817 

Yust, C.S., See Harris, L.A., 4:35586 

Yuta, H., See Whitmore, J., 4:37679 


Z 


Zabavnikov, N.A., See Dolgopolov, A.A., 
4:36895 
ya, G.R., See Gosteva, T.S., 
4:37795 
Zackay, V.F., See Parker, E.R., 4:37054 
V.Yu., See Rifer, V.G., 4:37304 
Zahn, H.S., See Fuller, G.M., 4:37997 
Zaikin, I.D., See Gogolev, I.G., 4:36288 
Zaitsev, M.V., See Shnee, Ya.1., 4:36281 
Zalkind, V.I., See Burenkov, D.K., 4:36773 
a V.S., See Fridlyander, L.Ya., 
4: 
Zampaglione, V., See Negrini, F., 4: — 
Zannetti, P., ‘See Switzer, P., 4: 3743 
Zanzi, I., See Cohn, S.H., 4:37526 
Zareski, G.K., Long term prospects for 
conventional U.S. gas supply, 4:35799 
, M.C., See Greenwood, J.R., 
4:38037 
Zasedatelev, I.B., Optimizing the operation 
of counterpressure stacks, 4:36358 
Zaslavskii, G.M., See Berman, G.P., 
4:37855 
Zatz, S., See Hahn, H., 4:37365 
, B., System studies of coal fired- 
closed cycle MHD for central station 
power plants, 4:36750 
See Marston, C.H., 4:36747 





JULY 15,1979 


Zauehr, K., Nonlinear reflection of a 
strong electromagnetic wave from a 
dense plasma sheath, 4:37863 

Zbyrko, M.D., Effect of emergency 
signaling devices on reliability of 
power unit technological protection, 
4:36308 

Zdanowicz, W., Semiconducting properties 
of the monoclinic polyphosphide 
ZnP2, 4:37138 (UCRL-Trans— 1566) 

Zebuhr, W.H., Solar panel, 4:36148 

Zehndorfer, K., See Poehnl, H., 4:36265 

Zeiberg, N., See Gilad, P., 4:37962 

Zelenskii, E.F., See Madoyan, A.A., 
4:36309 

Zelenskii, V.M., See Lyshevskii, A.S., 
4:36997 

Zemel, H., Mechanism of reaction of SO,.~ 
with some derivatives of benzoic acid, 
4:37210 

Zentner, R., Myth of energy conservation, 
4:36656 

Zentner, R.C., See Gintz, J.R., 4:36081 

Zerna, W., Criteria for structural 
optimization of natural-draught 
cooling towers with a view to 
stability, construction, and rentability, 
4:36260 

Zhdanov, S.A., See Vakhitov, G.G., 
4:35764 

Zhdanov, V.M., Impurity diffusion in the 
Pfirsh-Schluter regime, 4:37817 

Zhelunitsyn, O.1., See Prokopenko, A.G., 
4:36345 

Zhilin, V.G., Perspectives in the utilization 
of the energy of geothermal waters, 
4:36198 

Zholudov, Ya.S., Development of 
combustion chamber for an 
experimental mhd generator, 4:36787 

Zhukov, N.D., Some features of fatigue 
resistance of cast heat-resistant alloys, 
4:36316 

Zhukovskii, M.I., Hydrodynamic profiling 
of the blade system of radial-axial and 
rotary-blade hydraulic turbines in 
vortex flow, taking account of the 
finite number of blades, 4:36020 

Zhuravel, A.M., See Kvasha, N.V., 4:36305 

Zielke, C.W., Zinc halide hydrocracking 
process for distillate fuels from coal. 
Quarterly technical progress report, 
May 1—July 31, 1978, 4:35571 (FE— 
1743-57) 

Zil'ber, T.M., See Shnee, Ya.I., 4:36281 

Zima, B.E., See Shapiro, V.I., 4:36307 

Zimmer, W., See Grawe, J., 4:36694 

Zimmerhackl, E., See Meier, H., 4:36822 

Zinamon, Z., See Gilad, P., 4:37961, 
4:37962 

Zinchenko, V.P., See Borisov, B.D., 
4:37319 

Zink, J.S., Installation for the combustion 
of variable amounts of waste gases, 
4:36947 

zu Putlitz, G., Atomic physics. Volume 4, 
4:37640 


Zuber, I.L., See Curran, G.P., 4:35564 

Zubkov, L.A., See Chekanova, L.N., 
4:37969 

Zumdieck, J., See Gryczkowski, G.E., 
4:37903 

Zumino, B., Topics in supergravity and 
supersymmetry, 4:37752 

Zumwalt, L.R., See Elleman, T.S., 4:37941 

Zusman, V.M., See Glebov, V.P., 4:36298 

Zweidinger, R.A., See Sparacino, C.M., 
4:35588 

Zwicker, G.M., See Allen, M.D., 4:37581 

Zwilsky, K.M., Materials program for 
magnetic fusion-energy, 4:37991 
(CONF-780508—P1, pp 549-553) 











SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descri — and qualifi- 
ers (subheadings) are selected and presented in the following format: 
SUBJECT DESCRIPTOR/QUALIFIER 
Title, (supplementary information), citation number, (report 
number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In cases 
for which the title contains little or no information related to the 
subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases the 
title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are generally 
the names of specific materials, things, or processes. To the extent 
possible, a qualifier is selected to describe the properties of, or 
processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous terms 
or phrases to the descriptor selected as a subject heading for the 
concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See also 
references” are used to indicate where to find references to subject 
concepts that are narrower, broader, or related to a particular 
subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 


A 


AAPS/RESEARCH PROGRAMS 
Advanced automotive propulsion systems: incentive financing. 
Report to Congress, required by Section 310(b) of Public Law 
95-238, 4:36983 (DOE/CS-0076) 
ABSORPTION REFRIGERATION CYCLE/DESIGN 
Solar powered absorption refrigeration system (Patent), 4:36115 
ABSORPTION REFRIGERATION CYCI E/OPERATION 
Solar energy for refrigeration and air conditioning, 4:36120 
ACCELERATORS 
See also BROOKHAVEN AGS 
COLLECTIVE ACCELERATORS 
CYCLIC ACCELERATORS 
CYCLOTRONS 
HEAVY ION ACCELERATORS 
LAMPF LINAC 
LINEAR ACCELERATORS 
ORELA 
STORAGE RINGS 
ACCELERATORS/COMPARATIVE EVALUATIONS 
100 kJ ion beams for pellet implosions, 4:37954 (CONF-771035- 
Pl) 
ACCELERATORS/PERFORMANCE 
Acceleration systems for heavy-ion beams for inertial confinement 
fusion, 4:37950 (CONF-771035-P1) 
ACES 
See QUARKS 
ACETIC ACID ESTERS/CHEMICAL REACTIONS 
Cobalt way to dl-Estrone, a highly regiospecific functionalization 
of 2,3-bis(trimethylsilyl)estratrien-17-one, 4:37196 


ACETONE/CHEMICAL REACTIONS 
Studies of gas phase reactions of uranium with selected oxidizers 
and fluoromethanes, 4:37215 (UCRL-81745) 
ACETONE/PHOTOCHEMISTRY 
Rate constants for self- and cross-termination of transient radicals 
by modulation electron spin resonance spectroscopy, 4:37211 
CETYLENES 


See ALKYNES 
ACID ELECTROLYTE FUEL CELLS/CATHODES 
Method to produce oxygen electrodes particularly for fuel cells 
(Patent), 4:36822 
ACID RAIN/BIOLOGICAL EFFECTS 
Impacts of acid precipitation on decomposition and plant 
communities in lakes, 4:37433 (BNL-25066) 
ACID RAIN/ENVIRONMENTAL EFFECTS 
Impacts of acid precipitation on decomposition and plant 
communities in lakes, 4:37433 (BNL-25066) 
ACID RAIN/MEASURING METHODS 
Slope of Gran’s plot: a useful function in the examination of 
precipitation, the water-soluble part of airborne particles, and 
lake water, 4:37147 (IVL-B-442) 
ACIDS (ORGANIC) 
See ORGANIC ACIDS 
ACOUSTIC EMISSION TESTING/PERFORMANCE 
Sonic emission analysis during the water pressure testing, 4:37318 
ACTINIDES/CHROMATOGRAPHY 
Removal of americium and curium from high-level wastes 
(DHDECMP; OPIX; Talspeak), 4:35897 (CONF-790415-27) 
ACTINIDES/SOLVENT EXTRACTION 
Cleanex process: a versatile solvent extraction process for 
recovery and purification of lanthanides, americium, and 
curium, 4:35867 (CONF-790415-22) 
Removal of americium and curium from high-level wastes 
(DHDECMP; OPIX; Talspeak), 4:35897 (CONF-790415-27) 
ACTIVATED SLUDGE PR / NUTRIENTS 
Applicability of coke plant water treatment technology to coal 
gasification, 4:35611 (EPA-600/7-78-063) 
DITIVES 


See also EMULSIFIERS 
ADDITIVES/COMPARATIVE EVALUATIONS 
EPDC COM R and D laboratory tests and pilot plants, 4:35704 
(M-78-79) 
ADDITIVES/GENETIC EFFECTS 
Heritable-translocation test in mice, 4:37576 
ADDITIVES/TOXICITY 
Toxicity of some typical lubricating oil additives, 4:37588 
ADENOSINE TRIPHOSPHATE 
See ATP 
ADHESIVES/MATERIALS TESTING 
Evaluation of available encapsulation materials for low-cost - 
life silicon photovoltaic arrays. Final report, 4:36036 (DOE/ 
JPL/954328-2) 
ADHESIVES/WEATHERING 
Evaluation of available encapsulation materials for low-cost long- 
life silicon photovoltaic arrays. Final report, 4:36036 (DOE/ 
JPL/954328-2) 
ADIABATIC TOROIDAL COMPRESSORS 
See ATC DEVICES 
ADIPOSE TISSUE/RADIATION DOSES 
Evaluation of the health hazard from inhaled krypton-85, 4:37555 
(BNL-25813) 
ADIPOSE TISSUE/RADIONUCLIDE KINETICS 
Evaluation of the health hazard from inhaled krypton-85, 4:37555 
(BNL-25813) 





ADRENAL GLANDS/BIOLOGICAL EFFECTS 


ADRENAL GLANDS/BIOLOGICAL EFFECTS 
Effects of adrenalectomy, adrenal regeneration, and renal 
irradiation on blood pressure (X rays; rats), 4:37549 
ADRENAL GLANDS/BIOLOGICAL REGENERATION 
Effects of adrenalectomy, adrenal regeneration, and renal 
irradiation on blood pressure (X rays; rats), 4:37549 
ADRENAL GLANDS/RADIOSENSITIVITY EFFECTS 
Effects of adrenalectomy, adrenal regeneration, and renal 
irradiation on blood pressure (X rays; rats), 4:37549 
ADRENALECTOMY /BIOLOGICAL EFFECTS 
Effects of adrenalectomy, adrenal regeneration, and renal 
irradiation on blood pressure (X rays; rats), 4:37549 
ADRENALECTOMY/RADIOSENSITIVITY gene 
Effects of adrenalectomy, adrenal regeneration, and 
irradiation on blood pressure (X rays; rats), 4:37549 
AERIAL MONITORING 
Aerial measuring systems program, 4:37401 
AERODYNAMICS/MATHEMATICAL MODELS 
Wind direction change criteria for wind turbine design, 4:36231 
(PNL-2531) 
AEROSOL MONITORING/ACCUMULATO 
Particle accumulator for collecting and ~.- & visible small 
particles contained in a flowing medium, 4:37362 
AEROSOL MONITORING/AUTOMATION 
Second generation dichotomous sampler for large-scale 
monitoring of airborne particulate matter, 4:37439 (LBL-8725) 
AEROSOL MONITORING/DESIGN 
Particle accumulator for collecting and rendering visible small 
particles contained in a flowing medium, 4:37362 
AEROSOLS 


See also RADIOA ae ad AEROSOLS 
AEROSOLS/ADSORPTI 
Filtration of aioe 4:37136 
AEROSOLS/ENVIRONMENTAL 


Air emissions analysis of energy projections for the Annual Report 
to Congress, 4:37435 (DOE ELA 0102/ 16) 
AEROSOLS/PHOTOEMISSION 
Interaction of radiation with matter, 4:37649 (COO-2386-17) 
AEROSOLS/TOXICITY 
Toxicity of sodium aerosols (Rats), 4:37581 (PNL-2850(Pt.1)) 
AFLATOXIN/BIOASSAY 
Competitive enzyme immunoassay for detecting low molecular 
weight toxic compounds: developmental s 1, 
1977-September 30, 1978 (2-aminobenzimidazol; sulfamethazine; 
—— flatoxin), 4:37520 (LA-7710-MS) 


See also KENYA 
SOUTH AFRICA 
SWAZILAND 
TANZANIA 
AFRICA/URANIUM DEPOSITS 
Foreign exploration, 4:35848 (GJO-108(78)) 
AFTER-HEAT/DATA COVARIANCES 
Sensitivity of decay power to uncertainties in estimated decay 
data, 4:37707 (CONF-790602-27) 
AGRICULTURAL WASTES 
See also MANURES 
AGRICULTURAL WASTES/ENERGY RECOVERY 
Recovery from industrial and domestic wastes in centralized 
treatment plants, 4:36949 
Utilization of waste for energy apa 4:36945 
AGRICULTURAL W ASTES/WASTE OCESSING 
Recovery from industrial and pons wastes in centralized 


treatment plants, 4:36949 
AGRICULTURE/ENERGY CONSUMPTION 


End-use energy-consum — data base. Version 10. User's 
manual, 4:36853 (DOE/EIA-0175) 
AGRICULTURE/WASTE HEAT UTILIZATION 
bb -: 1) > on agricultural uses of waste heat, 4:36925 (DOE/ 
Use of waste heat from electric generating plants for greenhouse 
heating, 4:36927 (DOE/ET.0078) 
AGRICULTURE/WATER REQUIREMENTS 
Water: agriculture vs energy development in the Four Corners 
Area (Impact of reduced water availability, due to increased 
“- energy development, on agriculture), 4:37494 (LA-7643-MS) 


See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/SEPARATION PROCESSES 
Process for the separation of a gaseous mixture consisting of water 
r, hydrocarbons, and air (Patent), 4:35793 
CLEANING SYSTEMS/FAILURES 
Failures in air-monitoring, air-cleaning, and ventilation sys 
come commerical nuclear power plants ( an. 1, 1975-June 30, hs 


ERA Vol. 4, No. 13 


AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/MAINTENANCE 
Conservation for window air conditioners: a guide for 
homeowners and weatherization crews, 4:36880 
AIR CONDITIONERS/OPERATION 
Conservation for window air conditioners: a guide for 
homeowners and weatherization crews, 4:36880 
AIR CONDITIONERS/SHADING 
Conservation for window air conditioners: a guide for 
homeowners and weatherization crews, 4:36880 
AIR CONDITIONING 
See also ANNUAL CYCLE ENERGY SYSTEM 
SOLAR AIR CONDITIONING 
AIR CONDITIONING/CONTROL SYSTEMS 
— control of climate processes (In Swedish), 4:36830 (TFRT- 
14 


AIR CONDITIONING/ENERGY CONSERVATION 

Conservation for window air conditioners: a guide for 
homeowners and weatherization crews, 4:36880 

AIR CUSHION VEHICLES/CONTROL SYSTEMS 

Evaluation of the possibilities of control schemes for air cushion 

vehicles, 4:36894 
AIR CUSHION VEHICLES/STABILITY 

Investigation of stability of the state of equilibrium of a 
transportation vehicle with partial unloading of propulsor by 
the air cushion, 4:36895 

AIR HEATERS 
See also SOLAR AIR HEATERS 
AIR HEATERS/CORROSION RESISTANCE 

Corrosion studies of MHD preheater materials. Task B, 4:36784 
(TID-28718) 
HEATERS/MATERIALS TESTING 

Corrosion studies of MHD preheater materials. Task B, 4:36784 
(TID-28718) 

a studies of MHD preheater materials, 4:36774 (FE-1811- 

Progress in the testing of refractories for directly-fired MHD air 
heater service, II, 4:36766 (ANL-77-21) 

AIR HEATERS/SLAGS 

Slag flow and NO/sub x/ kinetics: moderate temperature slag 

ow facility (MTSFF). Task E, 4:36786 (TID-28718) 
AIR POLLUTION/AERIAL MONITORING 

Environmental Measurements Laboratory environmental 

= tember 1-December 1, 1978 (Lead abstract), 
:37458 (EML-349) 

Process and measuring arrangement for determining the 
concentration profile of air impurities or natural components of 
the atmosphere (Patent), 4:37456 

AIR POLLUTION/CHEMICAL EFFLUENTS 

Measuring solid an _— emission. Requirements and 

experience, 4:374 
AIR POLLUTION/COMPUTER CODES 

ATMAS: a three-dimensional atmospheric transport model to 

treat multiple area sources, 4:37441 (UCRL-52603) 
AIR POLLUTION/DATA ANALYSIS 

Air emissions analysis of energy projections for the Annual Report 

to Congress, 4:37435 (DOE/ELA.0102 16 
AIR POLLUTION /DOSE-RESPONSE RELATIONSHIPS 

Exploratory techniques for the determination of potential dose- 

—_ relationships between human health and air pollution, 
AIR POLLUTION/ENVIRONMENTAL TRANSPORT 
ATMAS: a three-dimensional atmospheric transport model to 
treat multiple area sources, 4:37441 (UCRL-52603) 
AIR POLLUTION/FLUID MECHANICS 
be: — multi-grid numerical technique, 4:37429 (BNL- 
AIR POLLUTION/FORECASTING 

Air emissions analysis of energy projections for the Annual Report 
to Congress, 4:37435 (DOE/EIA-0102/16) 

Kalman filtering method and its application to air pollution 
episode forecasting (Kalmanifilters are a class of linear 
minimum-error-variance sequential state estimation algorithms), 
4:37434 (COO-2874-48) 

AIR POLLUTION/FUNCTIONAL MODELS 

ATMAS: a three-dimensional atmospheric go model to 

treat multiple area sources, 4:37441 (UCRL-52603) 
AIR POLLUTION/MATHEMATICAL MODELS 

Long-range transport of sulfur in the western United States 

(Projections for 1985 and 1990), 4:37440 (PNL-RAP-26) 
AIR POLLUTION/METALS 

Appendix to Environmental Measurements Laboratory 
oo quarterly (Lead abstract), 4:37463 (EML- 

ai 

Radionuclides and trace metals in surface air, 4:37465 (EML- 
34%app.)) 





JULY 15, 1979 


AIR POLLUTION/MONITORING 
Sampling and analysis of atmospheric sulfur dioxide with the lead 
dioxide plate (Huey Plate), 4:37443 
AIR POLLUTION/NITROGEN OXIDES 
Workshop on atmospheric pollution by trace nitrogen compounds. 
Workshop summary report, 4:37438 (EPRI-EA-986-SY) 
AIR POLLUTION ABATEMENT 
Are environmental regulations attaining a realistic balance among 
energy and environmental goals, 4:36621 
AIR POLLUTION CONTRO 
Environmental aspects of fuel conversion technology. III, 4:35621 
(EPA-600/7-78-063) 
AIR POLLUTION CONTROL/POLLUTION CONTROL 
EQUIPMENT 
Future need and impact on the particulate control equipment 
industry due to synthetic fuels, 4:35612 (EPA-600/7-78-063) 
AIR POLLUTION MONITORS 
Continuous air-monitoring systems, 4:37446 
AIR POLLUTION MONITORS/ACCURACY 
Degree of similarity within several binomial samples: a measure 
and test thereof, 4:37430 (COO-2874-43) 
AIR POLLUTION MONITORS/OPTICAL RADAR 
Process and measuring arrangement for determining the 
concentration profile of air impurities or natural components of 
the atmosphere, 4:37456 
AIR SAMPLERS/DESIGN 
Second generation dichotomous sampler for large-scale 
monitoring of airborne particulate matter, 4: 39439 (LBL-8725) 
AIR SAMPLERS/PERFORMANCE TESTING 
Second generation dichotomous sampler for large-scale 
monitoring of airborne iculate matter, 4:37439 (LBL-8725) 
AIR TRANSPORT/ENERGY ANALYSIS 
Total energy cost of freight transport, 4:36893 
AIR TRANSPORT/ENERGY CONSUMPTION 
Total energy cost of freight transport, 4:36893 
AIRCRAFT/AERODYNAMICS 
Real-time estimation of aerodynamic coefficients by means of an 
extended Kalman filter, 4:37230 (SAND-78-2032) 
AIRCRAFT/FUEL ECONOMY 
Stol system fuel savings--ground and air, 4:36897 
AIRCRAFT/PERFORMANCE 
Driftdown calculations for the FH/227D aircraft, 4:37237 
(SAND-78-1807) 
ALASKA/URANIUM DEPOSITS 
Helicopter-assisted radiometric survey of the Dixon Entrance 
Quadrangle, Alaska, 4:35839 (GJBX-19(79)) 
ALCATOR DEVICE/PLASMA CONFINEMENT 
Transport model for Alcator scaling in tokamaks, 4:37764 
ALCATOR DEVICE/PLASMA DIAGNOSTICS 
Development of a high resolution, high sensitivity cylindrical 
crystal spectrometer for line shape diagnostics of x-rays emitted 
from hot plasmas. — report, August 1, 1977-July 31, 1978, 
4:37777 (€00-4021 -2) 
ALCOHOL FUEL CELLS/PERFORMANCE 
New types of primary and secondary batteries, 4:36565 
ALFVEN WAVES 
Evolution of the Alfven noneigen weakly localized perturbations 
in the two-component tokamak, 4:37854 
ALFVEN WAVES/STABILIZATION 
Alfven instability stabilization in the two-component tokamak of 
noncircular section, 4:37833 
ALGAE 
See also LICHENS 
ALGAE/GAMETOGENESIS 
Sensitivity of Macrocystis gametophytes to copper, 4:37579 
(NUREG/CR-0684) 
ALGAE/PLANT GROWTH 
Sensitivity of Macrocystis gametophytes to copper, 4:37579 
(NUREG/CR-0684) 
ALGAE/VEGETATIVE PROPAGATION 
Sensitivity of Macrocystis gametophytes to copper, 4:37579 
(NUREG/CR-0684) 
ALGEBRA 
Generation and verification of finite models and counterexamples 
using an automated theorem prover answering two open 
questions, 4:38016 (CONF-790230-1) 
RITHMS 


Kalman filtering method and its application to air pollution 
episode forecasting (Kalmanifilters are a class of linear 
minimum-error-variance sequential state estimation algorithms), 
4:37434 (COO-2874-48) 

ALKALI METAL COMPLEXES 

Heat capacity of liquid metal heat carriers based on binary systems 

with na, k, cs componentns, 4:37303 
ALKALI METAL COMPOUNDS/CHEMICAL PREPARATION 

a transition metal phosphorus trisulfides (Patent), 

4:36575 


ALLOY-M-813/CORROSION 


ALKALI METAL COMPOUNDS/REMOVAL 
State of the art of high-tem: cep high-pressure gas filtration 
and desulfurization, 4:35604 (CONF-790405-10) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 
ALKALI METALS/CHARGE EXCHANGE 
Low temperature matrix IR and EPR spectroscopic studies of 
reactions intermediate in reactions of alkali metal atoms with 
H2O, CO, C2He, C2H, and COn, 4:37226 (ANL-77-21) 
ALKALI METALS/VAPOR CONDENSATION 
Low temperature matrix IR and EPR spectroscopic studies of 
reactions intermediate in reactions of alkali metal atoms with 
H2O0, CO, C2He, C2aH, and COs, 4:37226 (ANL-77-21) 
ALKALOIDS/CRYSTAL STRUCTURE 
Visualization of drug-nucleic acid interactions at atomic 
resolution. VI. Structure of two drug/ dinucleoside 
monophosphate crystalline complexes, ellipticine: 5- 
iodocytidylyl(3'-5‘)guanosine and 3,5,6,8-tetramethyl-n-methyl 
phenanthrolinium: 5-iodocytidylyl(3’-5’)guanosine, 4:37193 (UR- 
3490-1595) 


See also CYCLOALKANES 
HEXANE 


METHANE 
PENTANE 
ALKANES/GAS CHROMATOGRAPHY 
Graphitized carbon in gas-liquid-solid print ay | and gas 
chromatography/mass spectrometric analysis of high boiling 
hydrocarbon mixtures, 4:37169 
ALKANES/LIQUID COLUMN CHROMATOGRAPHY 
Graphitized carbon in gas-liquid-solid chromatography and gas 
chromatography/mass spectrometric analysis of high boiling 
hydrocarbon mixtures, 4:37169 
/MASS SPECTROSCOPY 
Graphitized carbon in gas-liquid-solid chromatography and gas 
chromatography/mass spectrometric analysis of high boiling 
hydrocarbon mixtures, 4:37169 
ALKANES/PHOT' Y 
Multistep collisional stabilization of chemically activated 
alkylcyclopropanes, 4:37208 
/REFORMER PROCESSES 
Mechanism of the reforming reactions of some Ce-Cg alkanes and 
cycloalkanes on Pt/AlOs, 4:35775 
ALKENES 
See also CVCLOALKENES 
ALKENES/GAS CHROMATOGRAPHY 
Graphitized carbon in gas-liquid-solid chromatography and gas 
chromatography/mass spectrometric analysis of high boiling 
hydrocarbon mixtures, 4:37169 
ALKENES/HYDROGENATION 
Rhodium phosphine complexes as homogeneous catalysts. Pt. 5. 
Hydrogenation catalysts with low phosphorus: Rhodium ratio, 
4:35778 
ALKENES/LIQUID COLUMN CHROMATOGRAPHY 
Graphitized carbon in gas-liquid-solid chromatography and gas 
chromatography/mass spectrometric analysis of high boiling 
hydrocarbon mixtures, 4:37169 
ALKENES/MASS SPECTROSCOPY 
Graphitized carbon in gas-liquid-solid chromatography and gas 
chromatography/mass spectrometric analysis of high boiling 
hydrocarbon mixtures, 4:37169 
ALKENES/PHOTOCHEMISTRY 
Multistep collisional stabilization of chemically activated 
alkylcyclopropanes, 4:37208 
ALKYNES/CHEMICAL REACTIONS 
Cobalt way to dl-Estrone, a highly regiospecific functionalization 
of 2,3-bis(trimethylsilyl)estratrien-17-one, 4:37196 
KYNES/MEETINGS 


Photochemistry as a route to chemicals. Synthesis and chemistry 
of acetylenic compounds. Recent advances in petrochemical 
processing: new routes. General papers, 4:37207 

ALKYNES/SYNTHESIS 

Synthesis of aryl alkynes, 4:37195 

ALLOY 800 
See INCOLOY 800 
ALLOY-A-286/CORROSION 

Surface and microstructural characterization of commercial 
breeder reactor candidate alloys exposed to 700°C sodium, 
4:36412 (HEDL-TME-78-26) 

ALLOY-M-813/CORROSION 

Surface and microstructural characterization of commercial 
breeder reactor candidate alloys exposed to 700°C sodium, 
4:36412 (HEDL-TME-78-26) 





ALLOY-MM-0011/CREEP 


ALLOY-MM-0011/CREEP 
Advanced gas cooled nuclear reactor materials evaluation and 
development pro . Progress report, July 1-September 30, 
1978, 4: 37066 ( 2975-25) 
ALLOY-MM-0011/TENSILE PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development pro ee Progress report, July 1-September 30, 
1978, 4:37066 ( 975-25) 
ALLOY-NX-188/CREEP 
Advanced gas cooled nuclear reactor — ps 0. 
development pro Se aed report, July tem! 
1978, 4:37066 {CO0-2975-2 
ALLOY-NX-188/TENSILE PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development pr oe Progress report, July 1-September 30, 
1978, 4:37066 (COO-2975-25) 
ALLOYS/CORROSION 
CO, Acceptor Process Gasification Pilot Plant: support studies by 
South Dakota School of Mines and Technology. Final report, 
Volume 9: Book 1 of 2, bya February 1971-January 1978, 
4:35550 (FE-1734-42(Vol.9)(Bk.1)) 
ALLOY-TZM/CREEP 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4:37066 (COO-2975-25) 
Y-TZM/TENSILE PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development pro Progress report, July 1-September 30, 
1978, 4:37066 (COO-2975-28) 
ALLUVIAL DEPOSITS/SOUND WAVES 


Sonic velocity as a function of depth in alluvium, 4:37621 (SAND- 


78-0547) 
ALPHA DETECTION/EVALUATION 
Evaluation of plutonium analysis techniques for a continuous 
alpha monitor, 4:35870 (ICP-1188) 
ALPHA PARTICLES/CARCINOGENESIS 
Tumorigenic hazard o o) ranet > a activity in Syrian hamster 
lungs (Comparison of intratracheal *"°Po solutions with 
intravenous '*7Pm- and *** 2°®Py-microspheres), 4:37552 
ALPHA SOURCES/RADIATION MO) RING 
Evaluation of plutonium analysis techniques for a continuous 
alpha monitor, 4:35870 (ICP-1188) 
UMINATES/ELECTROCHEMICAL CORROSION 
———— testing and evaluation of MHD materials and 
nent designs. Quarterly report, January-March 31, 1978, 
ree 36 80 (FE-2248- $8.19) 
ALUMINIUM/ABSORPTION SPECTROSCOPY 
Atomic absorption ee with an electrothermal graphite 
braid atomizer, 4 
ALUMINIUM/CHARGED-PARTICLE TRANSPORT 
Diagnostic neutron spectra from deuterons on several materials 
(2.5 to 3.5 MeV), 4:37719 
ALUMINIUM/CREEP 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4:37066 rs 2975-25) 
ALUMINIUM/DEUTERON REACTIONS 
Thick-target neutron and y-ray yields induced by medium-energy 
— and deuteron bombardments, 4:37721 (UCID-18086) 
LLUMINIUM/ENERGY GAP 


Evaluation of the validity of superconducting evidence for 
anisotropy and multiple energy gaps, 4:37744 
Microscopic calcuations of ener; tropy, 4:37743 
ALUMINIUM/METALLURGIC. ICAL EFFECTS 
Formation of protective layers on alloys developed for use in coal 
— environments. Final report, 4:35541 (SAND-78- 
277) 


Gas — arc weldability of high Mn austenitic stainless steel, 
4:370: 
ALUMINIUM/PHOTONUCLEAR REACTIONS 
High energy photoproduction of the rho and rho’ vector mesons 
(R), 4:37664 (COO-1195-412) 
ALUMINIUM/PROTON REACTIONS 
Thick-target neutron and y-ray yields induced by medium-energy 
proton and deuteron bombardments, 4:37721 (UCID-18086) 
ALUMINIUM/RECOVERY 
Engineering analysis and comparison of new processes for the 
pwn of resource materials from coal ash, 4:36936 (CONF- 
-3) 
ALUMINIUM/SURFACE COATING 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4:37066 (COO-2975-25) 
Powder metallur ns —_ ment at SRL, 4:37043 — 89) 
ALUMINIUM 27 ET/ DEUTER ‘UTERO CTIO 
Diagnostic paar ous from deuterons on paca —_—- 
(2.5 to 3.5 MeV), 4:37719 
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ALUMINIUM ALLOYS/CORROSION 
Hot corrosion of Ni-base turbine alloys in atmospheres in coal- 
conversion systems, 4:37092 
ALUMINIUM ALLOYS/CORROSION RESISTANCE 
Development and engine testing of coatings on diesel engine 
components, January 1978-December 1978, 4:35797 (HCP/T- 
4288 
ALUMINIUM ALLOYS/CREEP 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4:37066 (COO-2975-25) 
JUMINIUM ALLOYS/EXTRUSION 
Powder metallurgy development at SRL, 4:37043 (DP-MS-78-89) 
JUMINIUM ALLOYS/FABRICATION 
Thermodynamics of A15 compound formation by diffusion from 
ternary bronzes, 4:37055 
ALUMINIUM ALLOYS/LATTICE PARAMETERS 
Lattice parameters of ferromagnetic DOs-structured iron- 
aluminum-silicon alloys, 4:37059 
ALUMINIUM ALLOYS/PRODUCTION 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
First interim technical report, Phase B, September 1-November 
30, 1978, 4:37041 (CONS-5089-5) 
ALUMINIUM ALLOYS/TENSILE PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4:37066 (COO-2975-25) 
ALUMINIUM BORIDES/CRYSTAL STRUCTURE 
Structure of some refractory transition metal metalloid glasses, 
4:37131 (CALT-822-105) 
XIDES 


See also SPINELS 
ALUMINIUM OXIDES/CORROSION 
Chemical and physical stability of refractories for use in coal 
gasification. Tenth quarterly progress report, 1 August 1978-31 
October 1978, 4:35509 (COO-2904-10) 
Corrosion of potential MHD preheater materials in liquid slag and 
slag-seed, 4:37122 (ANL-77-21) 
ALUMINIUM OXIDES/CORROSIVE EFFECTS 
Corrosion of potential MHD preheater materials in liquid slag and 
slag-seed, 4:37122 (ANL-77-21) 
ALUMINIUM OXIDES/EXTRUSION 
Powder metallurgy development at SRL, 4:37043 (DP-MS-78-89) 
ALUMINIUM OXIDES/MATERIALS TESTING 
Chemical and physical stability of refractories for use in coal 
gasification. Tenth quarterly progress report, 1 August 1978-31 
October 1978, 4:35509 (COO-2904-10) 
Progress in the testing of refractories for directly-fired MHD air 
heater service, II, 4:36766 (ANL-77-21) 
ALUMINIUM OXIDES ILITY 
Hydrogen transport and solubility in non-metallic solids, 4:37941 
(CONF-780508-P2) 
ALUMINIUM OXIDES/TUNNELING 
Electronic properties of metals, alloys and molecules. Final report, 
4:37058 (ORO-3105-61) 
ALUMINIUM OXIDES/VAPOR PRESSURE 
Calculation of activities in the system KOp s-AlO; 5-SiOz2, 4:37183 
AMBERLITE 


See ORGANIC ION EXCHANGERS 
AMERICIUM/ADSORPTION 

Physical-chemical studies of transuranium elements, 4:37214 
(ORO-4447-085) 

Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4:35909 (LA-7456-MS) 

AMERICIUM/CHROMATOGRAPHY 

Removal of americium and curium from high-level wastes 

(DHDECMP; OPIX; Talspeak), 4:35897 (CONF-790415-27) 
AMERICIUM/DESORPTION 

Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4:35909 (LA-7456-MS) 

AMERICIUM/REMOVAL 

Waste management of actinide contaminated soil (Rocky Flats), 

4:35915 (RFP-2856) 
AMERICIUM/SOLVENT EXTRACTION 

Cleanex process: a versatile solvent extraction process for 
recovery and purification of lanthanides, americium, and 
curium, 4:35867 (CONF-790415-22) 

Removal of americium and curium from high-level wastes 
(DHDECMP; OPIX; Talspeak), 4:35897 (CONF-790415-27) 

AMERICIUM 241/ALPHA SPECTROSCOPY 

Determination of **1Am in reindeer bone (Results and 

radiochemical methods are discussed), 4:37166 (COO-301 1-10) 





JULY 15, 1979 


AMERICIUM 241/BIOLOGICAL ACCUMULATION 
Assessing the impact of nuclear-power plants on the environment. 
Second annual research progress report, 4:37554 (NUREG/CR- 
0552) 
Determination of **1 Am in reindeer bone (Results and 
radiochemical methods are discussed), 4:37166 (COO-301 1-10) 
AMERICIUM 241/BODY BURDEN 
Determination of ***Am in reindeer bone (Results an 
radiochemical methods are discussed), 4:37166 (C00- 3011-10) 
AMERICIUM 241/BURNUP 
Actinide cross section data and inertial confinement fusion for 
long term waste ooo 4:35930 (UCRL-82177) 
AMERICIUM 241/ RPTION 
Laboratory studies of radionuclide distributions between selected 
ground waters and geologic media. Progress report, October 1- 
December 31, 1978, 4:37491 (LA-7638-PR) 
AMERICIUM 241/ENVIRONMENTAL TRANSPORT 
Laboratory studies of radionuclide distributions between selected 
neces waters and geologic media. Progress report, October 1- 
mber 31, 1978, 4:37491 (LA-7638-PR) 
241/GAMMA SPECTROSCOPY 
Son oe a July 1975-September 1977, 4:35941 (NBL-289) 
AMERICIUM 241/RADIATION MONITORING 
Determination of **' Am in reindeer bone (Results and 
radiochemical methods are discussed), 4:37166 (COO-301 1-10) 
Radioactive foodchains in the subarctic environment. Progress 
report, November 15, 1977-November 14, 1978 (Leading 
abstract), 4:37471 (COO-3011-10) 
Studies on behaviour of transuranic elements in plants, 4:37473 
(COO-301 1-10) 
AMERICIUM 241/RADIOCHEMICAL ANALYSIS 
Analyses of quality control samples at EML and contractor 
laboratories during 1978, 4:37150 (EML-349) 
AMERICIUM 241/RADIOECOLOGICAL CONCENTRATION 
Studies on behaviour of transuranic elements in plants, 4:37473 
(COO-301 1-10) 
AMERICIUM 241/SEPARATION PROCESSES 
Determination of **‘ Am in reindeer bone (Results and 
radiochemical methods are discussed), 4:37166 (COO-301 1-10) 
AMERICIUM 243/BURNUP 
Actinide cross section data and inertial confinement fusion for 
long term waste disposal, 4:35930 (UCRL-82177) 
CIUM FLUORIDES/ABSORPTION SPECTRA 
Physical-chemical studies of transuranium elements, 4:37214 
(ORO-4447-085) 


See also OXIMES 
AMINES/SOLVENT PROPERTIES 
Rate phenomena in uranium extraction by amines, 4:37165 
(CONF-790219-2) 
AMINO ACIDS 
See also DTPA 
THYROXINE 
AMINO ACIDS/LABELLING 
High-level production of C-11-carboxyl-labeled amino acids (For 
= in tumor and pancreatic imaging), 4:37213 (CONF-790321- 


) 
AMINOGLYCIDES 
See AMINES 
AMMONIA/BIOLOGICAL EFFECTS 
Toxicity of geothermal effluents (Guinea pigs), 4:37582 (PNL- 
2850(Pt.1) 
AMMONIA/CHEMICAL REACTION KINETICS 
Kinetics of chlorine-ammonia reactions in seawater. Annual 
rt, June 1, 1977-May 31, 1978, 4:37180 (NUREG/CR-0528) 
INIA/REMOVAL 


Applicability of coke plant water treatment technology to coal 
gasification, 4:35611 (EPA-600/7-78-063) 
AMMONIA/VAPOR CONDENSATION 
Experimental data for ammonia condensation on vertical and 
inclined fluted tubes, 4:36091 (ORNL-5488) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
CELLS 


See also GERM CELLS 
SOMATIC CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Cell biology basis for the life of an organism in the radiation field, 
4:37542 (ANL-Trans-1152) 
Cell response to chronc irradiation-modeling and simulation 
studies (X radiation), 4:37538 (TID-290-23) 
ANIMAL CELLS/CHROMOSOMAL ABERRATIONS 
Chromosome aberrations and loss of some cell functions following 
- vitro exposure to retorted oil shale (Cultured cells were 
exposed to processes oil shale particles (spent shales)), 4:37572 
(LA-UR-79-554) 


ANTIDEUTERONS;NUCLEAR REACTION YIELD 


ANIMAL CELLS/COLONY FORMATION 
Chromosome aberrations and loss of some cell functions following 
in vitro exposure to retorted oil shale (Cultured cells were 
to processes oil shale particles (spent shales)), 4:37572 
(LA-UR-79-554) 
ANIMAL CELLS/DNA REPLICATION 
Chromosome aberrations and loss of some cell functions following 
in vitro exposure to retorted oil shale (Cultured cells were 
exposed to processes oil shale particles (spent shales)), 4:37572 
(LA-UR-79-554) 
ANIMAL CELLS/MORPHOLOGICAL CHANGES 
Magnetic effects in cellular and molecular systems, 4:37595 (LBL- 
7452) 
ANIMAL CELLS/RADIOSENSITIVITY 
Potentially lethal damage versus sublethal damage: independent 
repair processes in actively growing Chinese hamster cells 
(Effects of osmotic pressure differences due to NaCl 
concentrations in buffer solutions on sensitivity of cells to x 
rays), 4:37541 
ANIMAL CELLS/TRANSFORMATIONS 
In vitro transformation of epidermal cells from newborn mice, 
4:37575 
ANIMAL GROWTH/INHIBITION 
Toxic effect of shale tar water, 4:37585 (DOE-tr-137) 
ANIMALS 


(See also specific animal names.) 
See also AQUATIC ORGANISMS 
INVERTEBRATES 
ANIMALS;TELEMETRY 
Technical aspects of electronic identification and tem 
monitoring system. Informal report, October 1, 1977-September 
30, 1978, 4)37412 ®*LA-7641-MS® 
ANNELIDS;MORPHOLOGY 
Gymnonereidinae new subfamily) the Nereididae *Polychaeta® 
with bifid parapodial neurocirri, 4)37534 
ANNELIDS;TAXONOMY 
Gymnonereidinae new subfamily) the Nereididae *Polychaeta® 
with bifid parapodial neurocirri, 4)37534 
ANNUAL CYCLE ENERGY SYSTEM;ECONOMICS 
Heat pump technology for saving energy *Book®, 4)36828 
ANNUAL CYCLE ENERGY SYSTEM;OPERATION 
Heat pump technology for saving energy *Book®, 4)36828 
ANNUAL CYCLE ENERGY SYSTEM;PERFORMANCE 
Heat pump technology for saving energy *Book®, 4)36828 
ANODES;POLARIZATION 
Cathodic and anodic polarization phenomena at platinum 
electrodes with doped ceria as the electrolyte, 4)36810 *BNL- 
50756 
ANTARCTICA;URANIUM DEPOSITS 
Foreign exploration, 4)35848 *GJO-108°78 
ANTARES FACILITY;OPTICAL SYSTEMS 
LASL Laser Mirror Program. Excerpts from Y-12 Development 
Division technical progress reports, period ending September 1, 
1978, 4)37291 *Y; ‘DA-7984° 
ANTHRACENE;DIMERIZATION 
Participation of the anthracene;trans,trans-2,4-hexadiene exciplex 
in anthracene photodimerization, 4)37205 
ANTHRACENE;PHOTOCHEMICAL REACTIONS 
Participation of the anthracene;trans,trans-2,4-hexadiene exciplex 
in anthracene photodimerization, 4)37205 
ANTIBIOTICS 
See also CYCLOHEXIMIDE 
PUROMYCIN 
ANTIBIOTICS;BIOASSAY 
Competitive enzyme immunoassay for detecting low molecular 
weight toxic compounds) developmental studies, October 1, 
1977-September 30, 1978 *2-aminobenzimidazol( 
sulfamethazine( gentamicin( flatoxin®, 4)37520 *LA-7710-MS® 
ANTIBIOTICS;BIOLOGICAL EFFECTS 
Protein synthesis inhibition and memory for pole jump active 
avoidance and extinction *Mice®, 4)37503 
ANTIBODIES;BIOLOGICAL EFFECTS 
Physiopathology of blood platelets) a model system for studies of 
cell-to-cell interaction. Comprehensive three y car progress 
report, August 1, 1975-October 31, 1978, 4)37512 TID-29378° 
ANTIBODIES; RADIOIMMUNOASSAY 
Design of a single incubation column radioimmunoassay, 4)37522 
ANTIDEUTERONS;GEV RANGE 100-1000 
Search for long lived heavy particles and the production of anti- 
nuclei by 400 GeV protons ®Cross sections, relative rates®, 
4)37670 *COO-3130TB-252° 
ANTIDEUTERONS;NUCLEAR REACTION YIELD 
Search for long lived heavy particles and the production of anti- 
nuclei by 400 GeV protons ®Cross sections, relative rates®, 
4)37670 ®*COO-3130TB-252° 





ANTIGENS;TESTING 


ANTIGENS;TESTING 
Identifying cultured cells with species-specific antibodies, 4)37511 
®PNL-2850°Pt.1% 
ANTIMONY;ABSORPTION SPECTROSCOPY 
Atomic absorption we with an electrothermal graphite 
braid atomizer, 4 
ANTIMONY 125:RADIATION MONITORING 
Particulate radioactivity, mainly from nuclear explosions, in air 
and precipitation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 *EML-349° 
Radioactivity from nuclear ex ere pe in ground level air er 
precipitation in Sweden. Nal*T1°-measurements from mid-y 
1972 to the end of 1975, 4)37459 *EML-349° 
ANTIMONY ALLOYS;THERMODYNAMIC PROPERTIES 
Thermodynamics of molten uranium-zinc-antimony alloys, 
4)37088 
ANTINEUTRINO-NUCLEON INTERACTIONS;CHARGED- 
CURRENT INTERACTIONS 
Higgs boson production by very high energy neutrinos *1 to 1000 
eV, cross sections®, 4)37689 *FERMILAB-CONF-78;87- 
THY 


ANTINEUTRINO-NUCLEON INTERACTIONS;DEEP 
INELASTIC SCATTERING 
Higgs boson production by very hi 
eV, cross sections®, 4)37689 ° 
THY® 


ergy neutrinos *1 to 1000 
RMILAB-CONF.78;87- 


ANTINEUTRINO-NUCLEON INTERACTIONS;INCLUSIVE 
INTERACTIONS 
Higgs boson production by very hi ergy neutrinos °1 to 1000 
TeV, cross sections®, 4)37689 ® MIL-AB-CONF-.78;87- 
THY® 
ANTINEUTRINO-NUCLEON INTERACTIONS;NEUTRAL- 
CURRENT INTERACTIONS 
Higgs boson production by very high energy neutrinos *1 to 1000 
eV, cross sections®, 4)37689 *FERMILAB-CONF-78;87- 
THY 
ANTINUCLEI 
See also ANTIDEUTERONS 
ANTIPROTONS 
ANTITRITONS 
ANTINUCLEI;NUCLEAR REACTION YIELD 
Search for long lived heavy particles and the production of anti- 
nuclei by GeV protons *Cross sections, relative rates®, 
4)37670 *COO-3130TB-252° 
ANTIPROTON REACTIONS;PARTICLE PRODUCTION 
Kaons and antiprotons as probes of the nucleus, 4)37675 *BNL- 
25580 


ANTIPROTONS;GEV RANGE 100-1000 
Search for long lived heavy particles and the production of anti- 
nuclei by 400 GeV protons ®Cross sections, relative rates®, 
4)37670 *COO-31 B-252° 
ANTIPROTONS;NUCLEAR REACTION YIELD 
Search for long lived heavy particles and the production of anti- 
nuclei by GeV protons *Cross sections, relative rates®, 
4)37670 *COO-31 B-252° 
ANTITRITONS;GEV RANGE 100-1000 
Search for long lived heavy particles and the production of anti- 
nuclei by GeV protons *Cross sections, relative rates®, 
—. Rate pad B-252° 
NUCLEAR REACTION YIELD 
Search for = lived heavy particles and the production of anti- 
nuclei by GeV protons *Cross sections, relative rates®, 
4)37670 COO. 31 B-252° 


See INSECTS 
APARTMENT BUILDINGS;SOLAR SPACE HEATING 
Possibilities and limitations of solar energy utilization with the use 
of low-temperature collectors in the German Federal Republic) 
epoees, engineering systems, economy, 4)36106 *Juel-Spez- 


APARTMENT BUILDINGS;SOLAR WATER HEATERS 
Cost effective solar hot water system for econo-travel motor hotel 
located at Hampton, VA, 4)36125 *COO-4662-1° 
APARTMENT BUILDINGS;SOLAR WATER HEATING 
Cost effective solar hot water system for Econo-Travel Motor 
Hotel, Chesapeake, Virginia. Final report, 4)36126 *COO-4663- 
1 


Possibilities and limitations of solar energy utilization with the use 
of low-temperature collectors in the German Federal Republic) 
principles, engineering systems, economy, 4)36106 *Juel-Spez- 
25° 


APARTMENT BUILDINGS;SPACE HEATING 
Floor heating of high-rise buildin 
APARTMENT BUILDINGS;TH 
Floor heating of high-rise buildings, 4)36857 
APPLIANCES 
See also AIR CONDITIONERS 
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GAS APPLIANCES 
REFRIGERATORS 
STOVES 
WATER HEATERS 
APPLIANCES;ENERGY CONSERVATION 
Energy conservation opportunities in commercial appliances. 
Final report, 4)36888 *"ORNL;Sub-7261;1° 
AQUACULTURE;WASTE HEAT UTILIZATION 
Hatchery culture of molluscs in conjunction with the waste 
thermal effluent of a power plant, 4)36928 *DOE;ET-0078° 
TVA’s projects on agricultural uses of waste heat, 4)36925 
®DOE;ET-0076° 
AQUATIC ECOSYSTEMS;BIOASSAY 
Designing a microcosm bioassay to detect ecosystem level effects, 
4)37490 
AQUATIC ECOSYSTEMS;RADIONUCLIDE MIGRATION 
Studies and research concerning BNFP) safety and environmental 
impact of interim AFR storage in the BNFP-FRSS. Final report 
*Human population dose commitments from away-from-reactor 
waste storage at the Fuel Storage Station at BNFP®, 4)35933 
® AGNS-1040-1.5-63*Rev.1% 
AQUATIC ECOSYSTEMS;SIMULATION 
Designing a microcosm bioassay to detect ecosystem level effects, 
4)37490 
Development, —— and modeling of naturally derived 
microcosms, 4)37484 
Interdependent microcosms for the assessment of pollutants in the 
marine environment, 4)37489 
Some considerations in the design of aquatic microcosms for 
plankton studies, 4)37483 
Some ecological and experimental properties of complex aquatic 
microcosms, 4)37482 
AQUATIC ECOSYSTEMS;WATER CHEMISTRY 
Some ecological and experimental properties of complex aquatic 
microcosms, 4)37482 
AQUATIC ORGANISMS 
S <0y-15*s* 16 4 Atts s=se35770* ps As svEs77*5 
pAp@prAp—= 
See also CRUSTACEANS 
FISHES 


MOLLUSCS 
AQUATIC ORGANISMS;BIOMASS 
Impacts of acid precipitation on decomposition and plant 
communities in lakes, 4)37433 *BNL-25066° 
AQUATIC ORGANISMS;CONTAMINATION 
Biocide by-products in aquatic environments. Annual report, 
October 1, 1977-September 30, 1978 ® Analysis and toxicity of 
by-products from chlorine used in nuclear power plant cooling 
systems®, 4)37570 °NUREG;CR-0504° 
AQUATIC ORGANISMS;POP ULATION DYNAMICS 
Impacts of acid precipitation on decomposition and plant 
communities in lakes, 4)37433 *BNL-25066° 
AQUATIC ORGANISMS;SPECIES DIVERSITY 
Impacts of acid precipitation on decomposition and plant 
communities in lakes, 4)37433 *BNL-25066° 
ARGON;DIFFUSION 
Gas permeability of SENM rock salt, 4)35925 "SAND-78-2287° 
ARGON;ION-ATOM COLLISIONS 
Production of polarized hydrogen ions and atoms and their charge 
exchange reactions on various gas targets, 4)37642 *COO-0007- 
27 


ARGON;PHOTOIONIZATION 
Studies in the electronic structure of matter, 4)37645 *COO-1198- 
1246 


ARIZONA;WATER RESOURCES 
Water) agriculture vs energy development in the Four Corners 
Area *Impact of reduced water availability, due to increased 
energy development, on agriculture®, 4)37494 *LA-7643-MS° 
AROMATICS 
See also BENZENE 
POLYPHENYLS 
AROMATICS;BIODEGRADATION 
Composition and biodegradability of organics in coal conversion 
wastewaters, 4)35608 *EPA-600;7-78-063° 
AROMATICS;GAS CHROMATOGRAPHY 
Graphitized carbon in gas-liquid-solid chromatography and gas 
chromatography;mass spectrometric analysis of high boiling 
hydrocarbon mixtures, 4)37169 
AROMATICS;HEALTH 
Aromatic nitrogen compounds in fossil fuels) a potential hazard, 
4)35619 *CONF-790415-23° 
AROMATICS;LIQUID COLUMN CHROMATOGRAPHY 
Graphitized carbon in gas-liquid-solid chromatography and gas 
chromatography;mass spectrometric analysis of high boiling 
hydrocarbon mixtures, 4)37169 
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AROMATICS;MASS SPECTROSCOPY 
Graphitized carbon in gas-liquid-solid chromatography and gas 
chromatography;mass spectrometric analysis of high boiling 
hydrocarbon mixtures, 4)37169 
AROMATICS;SYNTHESIS 
Synthesis of aryl alkynes, 4)37195 
ARSENIC;ABSORPTION SPECTROSCOPY 
Atomic absorption spectrometry with an electrothermal graphite 
braid atomizer, 4)37161 
ARSENIC HYDRIDES;CHEMICAL REACTION KINETICS 
Rate constants for the reactions of atomic chlorine with Group 4 
and Group 5 hydrides, 4)37182 
ARTHROPODS 
See also CRUSTACEANS 
INSECTS 
ARTHROPODS;METABOLISM 
Magnetic effects on lower organisms ® Arthropods, bacteria, bees, 
birds, fishes, and Tradescantia®, 4)37592 *LBL-7452° 
ARTHROPODS;PREDATOR-PREY INTERACTIONS 
Magnetic effects on lower organisms * Arthropods, bacteria, bees, 
birds, fishes, and Tradescantia®, 4)37592 *LBL-7452° 
ASBESTOS;BIBLIOGRAPHIES 
CIS bibliography, 4)37601 
ASBESTOS;BIOLOGICAL LOCALIZATION 
Optical and electron microscopy studies of the retention of 
asbestos fibers in rat lung, 4)37580 S>ORNL;TM-6827° 
ASBESTOS;RETENTION 
Optical and electron microscopy studies of the retention of 
asbestos fibers in rat lung, 4)37580 °>ORNL;TM-6827° 
HES 


See also FLY ASH 
ASHES;CHEMICAL COMPOSITION 
Comparison of trace element analyses of North Dakota lignite 
laboratory ash with Lurgi gasifier ash and their use in 
environmental analyses, 4)35512 *EPA-600;7-78-063° 
Environmental assessment of the HYGAS Process. Project 9025 
quarterly progress report No. 6, October 1-December 31, 1977, 
4)35528 ®*FE-2433-24° 
Experimental analysis of the leaching characteristics of residual 
hygas coal gasification solids °53 references®, 4)35530 ®°FE- 
2496-28° 
ASHES;CONVEYORS 
Ash handling system of the Elbistan power plant in Turkey, 
4)36275 
ASHES;ELECTRIC CONDUCTIVITY 
Electrical conductivity of a Montana coal ash, 4)36771 °ANL-77- 
21 


ASHES;ENVIRONMENTAL EFFECTS 
Environmental impact of coal ash on tributary streams and 
nearshore water or Lake Erie. Final report, 4)35620 °COO- 
2726-5°® 
ASHES;LEACHING 
Comparison of trace element analyses of North Dakota lignite 
laboratory ash with Lurgi gasifier ash and their use in 
environmental analyses, 4)35512 °>EPA-600;7-78-063° 
Specific environmental aspects of Fischer-Tropsch coal 
conversion technology, 4)35636 °EPA-600;7-78-063° 
ASHES;WASTE DISPOSAL 
Environmental impact of coal ash on tributary streams and 
nearshore water or Lake Erie. Final report, 4)35620 °COO- 
2726-5° 
ASIA 
See also INDONESIA 
IRAN 
IRAQ 
JAPAN 
KUWAIT 
SAUDI ARABIA 
ASIA;SEISMIC SURVEYS 
Structure of the earth’s crust and upper mantle plotted from data 
of seismic studies, 4)37615 °UCRL-Trans-11392° 
ASPERGILLUS;BIOLOGICAL RADIATION EFFECTS 
Beneficial Uses Program. Progress report for period ending 
September 30, 1978, 4)37545 *SAND-78-1952° 
ASPERGILLUS;INACTIVATION 
Beneficial Uses Program. Progress report for period ending 
September 30, 1978, 4)37545 *SAND-78-1952° 
ASPHALTENES;CHEMICAL PREPARATION 
Investigation of mechanisms of hydrogen transfer in coal 


hydrogenation. Quarterly progress report, January-March 1978, 


4)35500 *FE-2305-21° 
ASPHALTENES;CHEMICAL REACTIONS 
Viscosity, calorimetric, and proton magnetic resonance studies on 
coal liquid fractions in solution, 4)35600 


AUSTRIA;COMBINED-CYCLE POWER PLANTS 


ASPHALTENES;HYDROGEN TRANSFER 
Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, April-June 1978, 
4)35501 ®FE-2305-24° 
ASPHALTENES;SEPARATION PROCESSES 
Viscosity, calorimetric, and proton magnetic resonance studies on 
coal liquid fractions in solution, 4)35600 
OCYTOMAS 


See NEOPLASMS 
ASTRONOMY;MANUALS 

Burnham’s celestial handbook. An observer’s guide to the 
universe beyond the solar system. Volume 3. Pavo through 
Vulpecula, 4)37628 

ATC DEVICES;ICR HEATING 
ICRF heating in Tokamaks, 4)37773 
ATMOSPHERIC PRECIPITATIONS;DATA ACQUISITION 

Meteorological effects of heat and moisture releases from OnET. 
power stations *precipitation modification®, 4)36347 *DO) 
0076° 

ATMOSPHERIC PRECIPITATIONS;RADIOACTIVITY 

Appendix to Environmental Measurements Laboratory 
environmental quarterly *Lead abstract®, 4)37463 *EML- 
349% app. 

Environmental Measurements Laboratory environmental 
quarterly, September 1-December 1, 1978 ®Lead abstract®, 
4)37458 °EML-349° 

Particulate radioactivity, mainly from nuclear explosions, in air 
and precipitation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 *EML-349° 

Se °°Sr deposition at world land sites, 4)37464 *EML- 

49% app.” 

Radioactivity from nuclear explosions in ground level air and 
precipitation in Sweden. Nal*T1°-measurements from mid-year 
1972 to the end of 1975, 4)37459 SEML-349® 

ATOM COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 
ATOM COLLISIONS;ENERGY TRANSFER 

Observation of luminescent spectra in low energy ion-neutral 
collisions. a report, June 1, 1978-May 31, 1979 
®Summaries of research activities at Univ. Mississippi®, 4)37651 
8COO-2718-6° 

ATOMIC BEAMS;SPIN ORIENTATION 

Production of polarized hydrogen ions and atoms and their oP 
exchange reactions on various gas targets, 4)37642 ° - 

27° 


ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 

See NUCLEAR WEAPONS 
ATOMS;COMPUTER CODES 

Polyatom SCF-IVO package, properties, and EOM package 

programms adaptation for the PDP-10 computer, 4)37639 

ATOMS;COULOMB IONIZATION 
Interaction of radiation with matter, 4)37649 *COO-2386-17° 
ATOMS;ELECTRONIC STRUCTURE 
Atomic physics. Volume 4, 4)37640 
ATOMS;EXCITATION 
Interaction of radiation with matter, 4)37649 °COO-2386-17° 
ATOMS;EXCITED STATES 
Fluorescence diagnostics in two-step laser excitation of high J 

atoms, 4)37216 °UCRL-81746° 

ATOMS;MEETINGS 
Fourth international conference on atomic physics. Abstracts of 

contributed papers, 4)37637 °CONF-740711-* Absts. ® 

ATOMS;P INVARIANCE 
Parity Violation in atomic physics and neutral currents, 4)37686 
TP 


SaerNAp*Q, to*~ = Ap” =3s71== 
ATP;METABOLISM 
Biochemical — of glucocorticoid hormone action, 4)37506 
SUR-3490-1519° 
AUSTENITIC STEELS;ULTRASONIC TESTING 
Ultrasonic techniques for in-service inspection of austenitic 
stainless steel welds at 200°C, 4)36411 *HEDL-SA-1546° 
AUSTRALIA 
See also QUEENSLAND 
AUSTRALIA;COAL DEPOSITS 
South Australian coals and their troublesome impurities, 4)35602 
AUSTRALIA;URANIUM DEPOSITS 
Foreign exploration, 4)35848 *GJO-108°78" 
AUSTRIA;COMBINED-CYCLE POWER PLANTS 
NEWAG-owned Theiss B power station-a combined gas 
turbine;steam turbine installation designed for the medium load 
range, 4)36265 





AUSTRIA;DISTRICT HEATING 


AUSTRIA;DISTRICT HEATING 
District-heat supply, combined heat; eee ey cycles, and the 
4) 


roblems of our power ——ageys 
AUSTRIASENERGY PO 
District-heat supply, combined heat; cycles, and the 
roblems of our power suppl y a)t08S7 
A MOBILE ppg ey: 
ee ee 
AUTOMOBILES{AERODYNAMICS 
rovements in automotive fuel economy, 4)37035 
AUT MOBILES;DESIGN 
Improvements in automotive fuel economy, 4)37035 
Mitsubishi Mirage, 4)37234 
AUTOMOB UST GASES 
Automobile ——— in city-like environment) model and 
model testing *In Swedish®, 4)36986 *SNV-PM-891 ®andApp. 
AUTOMOB AL COMBUSTION ENGINES 
New bl o-series engine, 4)36994 
AUTOMOB : CAL TRANSMISSIO) 
Analysis of torsional vibration of an automotive ~ 4)37033 
AUTOMOBILES;WEIGHT 
Improvements in automotive fuel economy, 4)37035 
AUTOMOTIVE FUELS 
See also GASOLINE 
AUTOMOTIVE FUELS;FUEL ADDITIVES 
Catalytic composition for internal combustion engines, furnaces 
and boilers *Patent®, 4)37038 
AUTOMOTIVE FUELS;PERFORMANCE 
Dual-fuel operation of a high-compression-Otto engine with 
regular gasoline and 1, 4)37039 
AUTORADIOGRAPHS 
See IMAGES 
AUXINS;BIOLOGICAL EFFECTS 
— on the control of cell wall extension. Yearly Jy rn 
eport, September 1, 1977-August 31, 1978, 4)3753 
205-T19. 50° 
AVOIDANCE 
Protein synthesis inhibition and memory for pole jump active 
avoidance and extinction *Mice®, 4)37503 


BACTERIA 
See also ESCHERICHIA COLI 
PSEUDOMONAS 
STAPHYLOCOCCUS 
STREPTOCOCCUS 
ag ee ee ey RADIATION oe 


Beneficial Uses Pro, endin; 
Se 30, 1998, re SSAND. 78.19 2° , 
BA ;CLASSIFICATION 

Acetobacterium, a new genus of hydrogen-oxi 
a oeytennne By bacteria, ore 

ACTERIA;FERROMA 

Magnetic effects on — or, May os ye 

birds, fishes, and Tradesounin® 4)37592 *LBL-7452° 

BACTERIA;INACTIVA ee 


Beneficial Uses wt 7 period ending 
tember a 1978, aE in dy _ Saioene 


BA A;PHOT: CTIONS 
Theoretical aspects pe = sana ie field interactions with biological 
systems *Examples of molecular basis of interactions®, 4)37597 
*SLBL-7452° 
BACTERIA;TAXONOMY 
Confused history of Mayen ee Ee ethylica 2K, 4)37530 
BACTERIAL SPORES;RAD: 
Radiation sensitization ode a bacterial spore b 
dichlorodiammine latinum *II* and other +A 4)37543 
BACTERIOPHAGES;BIOCHEMICAL REACTION KINETICS 
Membrane-membrane interactions in a lipid-containin 
bacteriophage system. wane report, October isfy. September 
30, 1978, 4) 1544 §COO-2311-29° 
BAG MODEL 
Mechanism for quark confinement *Coupling critical value, two 
dimensional model, quantum chromodynamcis, merons®, 


4)37684 
BAGHOUSES;COMPARATIVE EVALUATIONS 
Overview of present status of control hardware and emission 
oa, 4)36965 
BAGHOUSES;PERFORMANCE 
Nashville testing experience, 4)36969 
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BARIUM;ABSORPTION SPECTROSCOPY 
Atomic absorption s; 
braid atomizer, 4)37161 
IRPTION 
Sorption-<desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium 
uranium, lutonium, and americium, 4)35909 ®*LA- 7456-MS® 
RPTION 


with an electrothermal graphite 


Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4)35909 *LA- 7456-MS® 
BARIUM 140;RADIATION MONITORING 
Particulate Tadioactivity, mainly from nuclear explosions, in air 
and precipitation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 *EML-349° 
BARIUM OXIDES;FABRICATION 
Design and development of a glass ceramic seal for high pressure 
pyrotechnic actuators, 4)37107 *SAND-78-2004° 
BASALT;CHEMICAL COMPOSITION 
Stratigraphy, structure, and petrology of Columbia River basalt in 
a portion of the Grande Ronde River-Blue Mountains area of 
Oregon and Washington, 4)37609 *RHO-SA-58° 
BASALT;GEOLOGY 
Geology of Gable Mountain-Gable Butte Area, 4)37608 *RHO- 
BWI-LD-5*® 
BASALT;MINERALOGY 
Stratigraphy, structure, and petrology of Columbia River basalt in 
a portion of the Grande Ronde River-Blue Mountains area of 
Oregon and Washington, 4)37609 *RHO-SA-58° 
BASALT:PETROLOGY 
Stratigraphy, structure, and petrology of Columbia River besalt in 
a portion of the Grande Ronde River-Blue Mountains area of 
Oregon and Washington, 4)37609 *RHO-SA-58° 
BASALT;STRATIGRAPHY 
Stratigraphy, structure, and petrology of Columbia River basalt in 
a — of the Grande Ronde River-Blue Mountains area of 
passitatanes and a , 4)37609 *RHO-SA-58° 
YSIS 
“ieaneaaan modelling of rock stresses within a basaltic nuclear 
waste repository. Phase II. Parametric design studies, 4)35916 
SRHO-BWI-C-23° 
BASES 
See also COAL TAR BASES 
IES; CHEMICAL REACTIONS 
Gas-phase organometallic chemistry. Mechanism and energies of 
methane formation resulting from protonation of *CO*sMnCHs 
® Bases *increasing proton affinity’) water, hydrogen sulfide, 
hydrocyanic acid, alcohols, alkenes, methanol, acetaldehyde, 
methyl ether, acetone, THF, ethyl ether, 2-CHs-THF, 
ammonia®, 4)35974 
TTERIES *ELECTRI 


BA 
See ELECTRIC BATTERIES 
BATTERY CHARGING;MONITORING 
= oa battery *Patent( Hz electrode to monitor charging®, 
4)36568 
BATTERY SEPARATORS;FASTENING 
Battery and process for its manufacture *German patent®, 4)36578 
BAYS;RADIATION MONITORING 
Abundance and distribution of radionuclides discharged from a 
BWR nuclear power station into a marine bay, 4)36487 
BEAM BUNCHERS;DESIGN 
Single-cavity double-frequency buncher, 4)37390 *LA-UR-79-686° 
BEAM INJECTION HEATING 
Effects of e-beam temperature on plasma heating, 4)37756 
SCONF-771035-P1 
Plasma heating by injection of relativistic electron beams in 
neutral gas, 4)37818 °CONF-771035-P1° 
BEAM MONITORS;PERFORMANCE 
High intensity beam profile monitors for the LAMPF primary 
beam lines, 4)37392 *LA-UR-79-747° 
Microprocessor based beam loss monitor system for the AGS, 
4)37386 *BNL-25786° 
BEAM MONITORS;RESOLUTION 
Electron beam spectrum monitor using synchrotron light, 4)37394 
®SLAC-PUB-2271° 
BEAM SCANNERS;DESIGN 
O73 —_— system for an electron beam device *Patent®, 
BEAM-PLASMA SYSTEMS 
Stable propagation of an electron beam in gas, 4)37798 *>CONF- 
771035-P1 
BEAM-PLASMA SYSTEMS;BEAM NEUTRALIZATION 
Problems of charge and current neutralization on electron beam 
Sense into a bounded waveguide with a magnetized plasma, 
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BEAM-PLASMA SYSTEMS;CHARGE DENSITY 
Problems of charge and current neutralization on electron beam 
injection into a bounded waveguide with a magnetized plasma, 
4)37856 
BEAM-PLASMA SYSTEMS;ELECTRIC CHARGES 
Injection of relativistic electron beam into bounded plasma 
systems in the presence of an external magnetic field, 4)37787 
BEAM-PLASMA SYSTEMS;ELECTRIC CURRENTS 
Effect of amplification of a reverse current on interaction of 
intense relativistic electron beam oa a gas target, 4)37795 
BEAM-PLASMA SYSTEMS;ENERGY TRANSFER 
Effects of e-beam tem mperature on plasma heating, 4)37756 
SCONF-771035-P1 
Measurements on the energy loss of a relativistic electron beam in 
a plasma, 4)37970 *CONF-771035-P1° 
BEAM-PLASMA SYSTEMS;FOCUSING 
Phase focusing of density-modulated electron beam in plasma, 
4)37797 
BEAM-PLASMA SYSTEMS;MAGNETIC FIELDS 
Injection of relativistic electron beam into bounded plasma 
systems in the presence of an external magnetic field, 4)37787 
BEAM-PLASMA SYSTEMS;PLASMA WAVES 
Experimental investigation of quasistationary waves excited on 
periodic injection of electron bunches into a plasma, 4)37851 
BEAM-PLASMA SYSTEMS;SOLITONS 
Nonlinear waves of charge density in a bounded magnetized 
plasma, 4)37858 
BEARINGS 
See also JOURNAL BEARINGS 
ROLLER BEARINGS 
BEARINGS;DESIGN 
Analysis of turbocompressor radial bearings, 4)37009 
BEARINGS;PERFORMANCE TESTING 
Development of an advanced flywheel bearing performance 
model. Final report, 4)37028 *SAND-79-7003° 
BEARINGS;TESTING 
Hydraulic lift in segmental bearings, 4)36325 


EES 
See INSECTS 
BEHAVIOR 
SO* Ataris tA ytEt Ns p@prAp— 
See also A VOIDANCE 
BEHAVIOR;PATHOLOGICAL CHANGES 
Toxic effect of shale tar water, 4)37585 *DOE-tr-137° 
BEHAVIOR;TEMPERATURE EFFECTS 
Incorporation of sublethal effects and indirect mortality in 
modeling population-level impacts of a stress, with an example 
involving power-plant entrainment and striped bass, 4)37568 
S5NUREG;CR-0638° 
BELLOWS;DESIGN 
Simplified design methods for bellows *LMFBR piping systems®, 
4)36410 *ESG-DOE-13267° 
BENZENE;METABOLISM 
Effect of microsomal enzyme induction on benzene 
biotransformation in rats, 4)37584 
BENZENE;PHOTOLYSIS 
Mechanism of reaction of SO,” with some derivatives of benzoic 
acid, 4)37210 
BENZENE;RADIOLYSIS 
Mechanism of reaction of SO,” with some derivatives of benzoic 
acid, 4)37210 
BENZENEDICARBONIC ACID-PARA 
See TEREPHTHALIC ACID 
BENZOIC ACID;PHOTOLYSIS 
Mechanism of reaction of SO,” with some derivatives of benzoic 
acid, 4)37210 
BENZOIC ACID;RADIOLYSIS 
Mechanism of reaction of SO,” with some derivatives of benzoic 
acid, 4)37210 
BENZOPYRENE;MOLECULAR STRUCTURE 
Interaction of radiation with matter, 4)37649 *COO-2386-17° 
BERKELIUM FLUORIDES;ABSORPTION SPECTRA 
Physical-chemical studies of transuranium elements, 4)37214 
ORO-4447-085° 
BERYLLIUM;ABSORPTION SPECTROSCOPY 
Atomic absorption spectrometry with an electrothermal graphite 
braid atomizer, 4)37161 
BERYLLIUM;FABRICATION 
ao beryllium parts for cosmos 954, 4)37046 *UCRL- 
’ §2597 
BERYLLIUM;MECHANICAL PROPERTIES 
or gl beryllium parts for cosmos 954, 4)37046 *UCRL- 
5259 
BERYLLIUM;PHOTONUCLEAR REACTIONS 
mR energy photoproduction of the rho and rho’ vector mesons 
R®, 4)376604 °COO- 1195-412° 


BIOLOGICAL MATERIALS;LIQUID CRYSTALS 


BERYLLIUM 7;RADIATION MONITORING 
EML surface air sampling program) the quality of analysis, 1977 
®Quality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 *°EML-349° 
Particulate radioactivity, mainly from nuclear explosions, in air 
and precipitation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 *"EML-349° 
Radioactivity in the lower stratosphere, 4)37461 *EML-349° 
BERYLLIUM 9 TARGET;PION MINUS REACTIONS 
Particles produced in association with PS1°3098° 217 GeV;c, 
cross sections®, 4)37678 *®COO-1195-440° 
BERYLLIUM 9 TARGET;PROTON REACTIONS 
Search for long lived heavy particles and the production of anti- 
nuclei by 400 GeV protons ®Cross sections, relative rates®, 
4)37670 ®°COO-3130TB-252° 
BERYLLIUM BORIDES;DENSITY 
Analysis of beryllium parts for cosmos 954, 4)37046 *UCRL- 
52597 
BERYLLIUM FLUORIDES;MATERIALS TESTING 
Laser fusion project second annual report, 4)37982 *COO-4079-2° 
ERYLLIUM MODERATORS 
See BERYLLIUM 
BETA DOSIMETRY;ENERGY DEPENDENCE 
Personnel 8-dosimetry method for reducing energy dependence, 
4)37559 *IDO-12090° 
BETA II DEVICES;RESEARCH PROGRAMS 
Open confinement systems, 4)37893 *UCRL-50050-78-4° 
BETA-PLUS DECAY;Q-VALUE 
Atomic excitation effects on nuclear resonances and Q values, 
4)37715 *ORO-2408-148° 
BIBLIOGRAPHIES 
Biological effects of magnetic fields) a bibliography, 4)37590 *LA- 
7723-MS 
BI-GAS PROCESS;CATALYSTS 
Gas generator research and development) Bi-Gas process. 85th 
monthly progress report, September 1978, 4)35516 ®FE-1207- 
52 


BI-GAS PROCESS;ECONOMICS 
Economic evaluations of intermediate-Btu gas plants meeting the 
7 demands, 4)35558 
BI-GAS PROCESS;FLOW: 
Combined-cycle power systems burning low-Btu gas, 4)35513 
SEPA-600;7-78-063° 
BI-GAS PROCESS;PILOT P. 
Gas generator research and development) Bi-Gas process. 85th 
monthly progress report, September 1978, 4)35516 ®*FE-1207- 
52 


BINARY MIXTURES 
Heat capacity of liquid metal heat carriers based on binary systems 
with na, k, cs componentns, 4)37303 
BIOCHEMISTRY;ISOTOPE APPLICATIONS 
Enriched isotope applications) biomedical field "New stable 
isotopes for clinical use and use in beomedical research’, 
4)37523 °*MLM-2593° 
BIOCHEMISTRY;MEETINGS 
Proceedings of the Seventh Annual Biochemical Engineering 
Symposium, 4)37504 *ISU-ERI-AMES-78056° 
BIOCHEMISTRY;RESEARCH PROGRAMS 
Research report, for 1977-1978, 4)37521 °ORAU-148° 
BIODEGRADATION; INHIBITION 
Impacts of acid precipitation on decomposition and plant 
communities in lakes, 4)37433 *BNL-25066° 
BIOGAS PROCESS;ECONOMICS 
Solar a for village development, 4)36732 
BIOGAS PROCESS;PILOT PLANTS 
Appendix | to energy potential through bio-conversion of 
agricultural wastes) Phase II. Preliminary design of a bio- 
conversion facility at Lamar, Colorado, 4)36062 
BIOLOGICAL MATERIALS 
= fu syPA p75 *e*s «*AyAo*ssy Ast *syp= 
See also BIOLOGICAL WASTES 
BIOMASS 
BLOOD 
FECES 


FOOD 
FOREST LITTER 
LEAVES 
MILK 
PLANTS 
TISSUES 
URINE 
BIOLOGICAL MATERIALS;LIQUID CRYSTALS 
Theoretical aspects of magnetic field interactions with biologi 
— *Examples of molecular basis of interactions®, 4)37597 
L-7452 
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BIOLOGICAL MATERIALS;SUPERCONDUCTING 
JUNCTIONS 


Theoretical aspects of magnetic re ae 
systems tate of molecular basis of interactions®, 4)375' 
®LBL-7452° 

BIOLOGICAL REPAIR;COMPARATIVE EVALUATIONS 

Repetitious nature of repaired DNA in mammalian cells *UV 
radiation, *H and '*C tracer techie 4)37537 *ORO-4761- 
6° 


BIOLOGICAL REPAIR;ENERGY DEPENDENCE 

Impaired repair capacity of DNA breaks induced in mammalian 
cellular DNA by accelerated heavy ions *Argon-, carbon-, 
neon-ion beams( cultured human iedney T-1 cells®, 4)37540 

ay a WASTES;WASTE ae 6059 
ternative waste systems) biblio y, 4 
BIOLOGICAL WASTES;WASTE ASTE PROCESSING 
Alternative waste systems) bib! —— 4)36959 
BIOLOGY;ISOTOPE APPLICA’ 

Enriched isotope applications) biomedical field *New stable 
isotopes for clinical use and use in beomedical research®, 
4)37523 *MLM-2593° 

BIOMASS 
Sayy owA'*Ne Aaysf*s 5 Mewar pEs= sp ~ysNarpY tanpY 
9@s pr Y 36 s’¥937— 
See also AGRICUL TURAL WASTES 
ALGAE 


MANURES 
PLANTS 
SEAWEEDS 
TREES 
WOOD 
WOOD WASTES 
BIOMASS;CONVERSION 
Fuels from biomass) integration with food and materials systems, 
36060 


4) 
BIOMASS;COST 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume II, 4)36028 *SERI;TR-52- 
055d*Vol.2” 

BIOMASS;ECONOMICS 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume II, 4)36028 *SERI;TR-52- 
055d®Vol.2 

BIOMASS;ENERGY CONVERSION 

Waste and biomass as energy resources, 4)35975 *CONF-790512- 
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BIOMASS;MARKET 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume II, 4)36028 *SERI;TR-52- 
055d®Vol.2% 

BIOMASS;TECHNOLOGY ASSESSMENT 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 

— ri see ert as PROGRAMS 
uel plantation researc rt, August 1, 

e ~ ran snp 30, 1977. 4)36 4)36086 PESRO-090 908-3° “oe 
uel plantation research. Semi-ann ‘ess report, December 
1, 1977-May 31, 1978, 4)36057 7 eSRO0905 08 0 

BIOMEDICAL RADIOGRAPHY;IMAGE PROCESSING 

Autoradiographic image intensification) applications in medical 


radiography, 4)37528 
BIOSYNTHESIS;INHIBITION 


Protein synthesis inhibition and memory for pole jump active 
avoidance and extinction *Mice®, 4)37503 
BIPYRIDINES;PHOTOCHEMISTRY 
Electron transfer reactions of the biradicals produced in the 
Norrish type II process, 4)37209 
BIRCHES; IOACTIVITY 
Studies on behaviour of transuranic elements in plants, 4)37473 
®COO-3011-10° 
BIRDS;BEHAVIOR 
Magnetic effects on lower organisms * Arthro bac 
birds, fishes, and Tradescantia®, 4)37592 *LBL-7452° 
BIRDS;POPULATION DENSITY 
1978 breeding-bird censuses, 4)37499 *BNL-50933° 
BIRDS;POP’ TION DYNAMICS 
1978 breeding-bird censuses, 4)37499 *BNL-50933° 
BISM fe IRPTION SPECTROSCOPY 
Atomic absorption ety with an electrothermal graphite 
braid atomizer, 4)37 
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BISMUTH ALLOYS;MAGNETIC FLUX 
Morphology of flux line lattices in single crystalline Type II 
“> 4)37737 
BITTER SP 
See DOLOMI TE 
BITUMENS 
See also COAL TAR 
BITUMENS;HYDROCRACKING 
Hydroconversion of heavy hydrocarbons *Patent( catalysts at less 
than NORBOSVERY parts per million dissolved in oil®, 4)35771 
BITUMEN: 


Viscous oil recovery i ®Patent®, 4)35822 
BITUMINOUS COAL;CHEMICAL COMPOSITION 
Coal =. by hot solids from a fluidized bed combustor. 
Quarterly p gress report, June 1-August 31, 1978, 4)35585 
SFE MIT-2298T27- 5 
Properties of coking coals from overseas, 4)35499 
BITUMINOUS COAL;CHEMICAL PROPERTIES 
Commercial evaluation of coking coal from bore core data, 
4)35601 
BITUMINOUS COAL;DRYING 
Thermal drying during pit-coal dressing in the Federal Republic 
of Germany, 4)35680 
BITUMINOUS COAL;EVALUATION 
Commercial evaluation of coking coal from bore core data, 
4)35601 
BITUMINOUS COAL;FLUIDIZED-BED COMBUSTION 
Coal at mea 4 hot solids from a fluidized bed combustor. 
Quarterly p ess report, June 1-August 31, 1978, 4)35585 
SFE-MIT- 59ST 27-5 
BITUMINOUS COAL;HYDROGENATION 
Research and development of rapid hydrogenation for coal 
conversion to synthetic motor fuels *riser cracking of coal®. 
Second quarter report, July 1-September 30, 1978, 4)35576 *FE- 
2307-42 
BITUMINOUS COAL;MATERIALS HANDLING 
Research and development of rapid hydrogenation for coal 
conversion to synthetic motor fuels *riser cracking of coal®. 
Second quarter report, July 1-September 30, 1978, 4)35576 ®FE- 
2307-42 
BITUMINOUS COAL;PHYSICAL PROPERTIES 
Commercial evaluation of coking coal from bore core data, 
4)35601 
BITUMINOUS COAL;PYROLYSIS 
Coal pyrolysis by hot solids from a fluidized bed combustor. 
Quarterly progress report, June 1-August 31, 1978, 4)35585 
8FE-MIT-2295T27-5 
BITUMINOUS COAL;STRUCTURAL CHEMICAL ANALYSIS 
Ultrafine structure of coal determined by electron microscopy, 
4)35586 *CONF-790415-28° 
BITUMINOUS MATERIALS 
See also OIL SANDS 
OIL SHALES 
Native bituminous materials in Texas, 4)35812 
BLACK CHROME;MICROSTRUCTURE 
Microstructure and optical properties of black chrome befor and 
after exposure to high temperatures, 4)36138 *LBL-8632° 
BLACK CHROME;OPTICAL PROPERTIES 
Microstructure and optical properties of black chrome befor and 
after exposure to high temperatures, 4)36138 *LBL-8632° 
BLACK CHROME;TEMPERATURE EFFECTS 
Microstructure and optical properties of black chrome befor and 
after exposure to high temperatures, 4)36138 *LBL-8632° 
BLACK COATINGS 
See also BLACK CHROME 
BLACK COATINGS;OPTICAL PROPERTIES 
Microstructure and optical properties of black chrome befor and 
after exposure to high temperatures, 4)36138 *LBL-8632° 
BLACK SHALES;GEOLOGY 
Geologic and geochemical studies of the New Albany group 
® Devonian black shale® in Illinois to evaluate its characteristics 
as a source of hydrocarbons. Third quarterly progress report, 
April 1-June 30, 1978, 4)35815 °ORO-5203-9° 
BLACK SHALES;IN-SITU PROCESSING 
7 from in situ processing of Antrim oil shale, 4)35817 ®*FE- 
2346-29 


Environmental monitoring and analysis in support of Antrim oil 
shale research. Topical report, March 1977-February 1978, 
4)35826 ®*FE-2346-28° 

BLACK SHALES;MECHANICAL PROPERTIES 

Determining the dynamic properties of Devonian gas shale, 

4)35824 ‘LA. UR-79-832° 
BLACK SHALES;RESEARCH PROGRAMS 

Black shale studies in Kentucky. Annual report, Qctober 1, 1977- 

September 30, 1978, 4)35814 *ORO-5202-T1° 
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BLACK SHALES;STRATIGRAPHY 
Stratigraphic cross sections extending from Devonian Antrim 
Shale to Mississippian Sunbury Shale in the Michigan Basin, 
4)35813 ®*FE-2346-30° 
BLANKETS *BREEDING® 
See BREEDING BLANKETS 
BLAST FURNACES;DESIGN 
Proposals of hot blast stove design, 4)36921 
BLAST FURNACES;FUEL CONSUMPTION 
World trends in the reduction of coke consumption in iron 
making, 4)36910 
BLAST FURNACES;FUEL SUBSTITUTION 
Interlake, Inc. demonstration project, 4)35699 *M-78-79° 
BLOOD;CHEMICAL ANALYSIS 
Epidemiological experience with the Magos’ reagents in the 
determination of different forms of mercury in biological 
samples by flameless atomic absorption, 4)37163 
ILOOD; IRRADIATION DEVICES 
Progress in developing a fully portable blood irradiator, 4)37400 
SPNL-2850°Pt.1% 
BLOOD CIRCULATION;MEASURING METHODS 
Validation of tomographic measurement of cerebral blood volume 
with C-11-labeled carboxyhemoglobin, 4)37525 
BLOOD PLATELETS;PHYSIOLOGY 
Physiopathology of blood platelets) a model system for studies of 
cell-to-cell interaction. Progress report, November 1, 1977- 
October 31, 1978, 4)37513 *TID-29386° 
BLOOD PLATELETS;PRESERVATION 
Physiopathology of blood platelets) a model system for studies of 
cell-to-cell interaction. Comprehensive three year progress 
report, August 1, 1975-October 31, 1978, 4)37512 TID- 29378° 
BLOOD PLATELETS;VISCOSITY 
Physiopathology of blood platelets) a model system for studies of 
cell-to-cell interaction. Progress report, November 1, 1977- 
October 31, 1978, 4)37513 *TID-29386° 
BLOOD PRESSURE;BIOLOGICAL RADIATION EFFECTS 
Effects of adrenalectomy, adrenal regeneration, and renal 
irradiation on blood pressure *X rays( rats®, 4)37549 
BLOOD PRESSURE;PATHOLOGICAL CHANGES 
Toxic effect of shale tar water, 4)37585 *DOE-tr-137° 
BLOOD SERUM;PATHOLOGICAL CHANGES 
Toxic effect of Han ke tar water, 4)37585 ®DOE-tr-137° 
BLOWDOWN;DRYOUT 
Dryout delay during blowdown, 4)36538 
BLOWOFF;SIMULATION 
Tamped impulse simulation with an electrically exploded etched 
copper mesh, 4)37239 ®SAND-79-0132° 
BODY BURDEN;AGE DEPENDENCE 
Distribution * aa plutonium in southern Finns, 4)37556 
§COO-3011 
Plutonium in wll of reindeer during 1963-1977) the 
gastrointestinal absorption from food, 4)37561 *COO-3011-10° 
BODY BURDEN;MEASURING METHODS 
Interaction of ethanol and mercury body burden in the mouse, 
4)37583 ®*UR-3490-1575° 
BOILER FUEL;FUEL ADDITIVES 
Catalytic composition for internal combustion engines, furnaces 
and boilers ®Patent®, 4)37038 
BOILERS;AERODYNAMICS 
Investigation of aerodynamics of furnace arrangements on 
hydraulic models, 4)36303 
BOILERS;BURNERS 
Experience of designing and operating boiler units with flat-flame 
burners, 4)37343 
BOILERS;COMBUSTION CHAMBERS 
Design solution for the installation of division walls in combustion 
chambers, 4)36279 
BOILERS;CORROSION 
Coal minerals bibliography. Final report, June 1977-July 1978 
8439 selected articles( indexes®, 4)35597 ®FE-2692-5° 
Fire-side corrosion in power-station boilers, 4)36277 
Review of 4 years of operation with an incinerator-boiler of the 
second generation, 4)37328 
BOILERS;DESIGN 
Boiler with horizontal boiler selections *Patent®, 4)36915 
Experimental combustion of Berozovo coal with an elevated ash 
content, 4)37340 
Principal design and construction solutions for Kansk-Achinsk 
lignite-fired boiler p-67 for 800 MW power plant units, 4)36301 
BOILERS;EFFICIENCY 
Combined optimization of temperature of waste gases in boilers 
and chimney parameters, taking fuel quality into account, 
4)37339 
Improvement of the efficacy of operation of the P-67 boiler in an 
800 MW power plant unit, 4)36302 


BONE TISSUES;RADIOACTIVITY 


BOILERS;FEEDWATER 
Investigation of the solid phase formed when water is limed and 
coagulated with iron salts, 4)36254 
Investigation of deposits formed during complexing treatment of 
feedwater, 4)36298 
Results of investigation of the effect of boiler water salt content on 
NaCl and SiOs solubility in saturated steam, 4)36259 
Some problems of thermodynamics of systems, water-correcting 
additives, 4)36253 
Water conditions in power plant units with conditioning of neutral 
water by oxygen or hydrogen peroxide, 4)36256 
BOILERS;FLUE GAS 
Combined optimization of temperature of waste gases in boilers 
and chimney parameters, taking fuel quality into account, 
4)37339 
BOILERS;FLUIDIZED-BED COMBUSTORS 
Deborah combustion’s circulating fluid bed is looking good, 
4)37337 
BOILERS;FOULING 
Coal minerals bibliography. Final report, June 1977-July 1978 
8439 selected articles( indexes®, 4)35597 *FE-2692-5° 
Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag deposit formation in boiler furnaces, 
4)35595 ®FE-2316-7° 
Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag deposit formation in boiler furnaces. Interim 
report, July-September 1977, 4)35594 *FE-2316-6° 
FUEL SUBSTITUTION 


Coal-oil mixture ®COM®) a preliminary US market study, 4)35721 
M-78-79 
Coal-oil mixture economics and a applicability for utility boiler coal 
conversions, 4)35722 *M-78-79 
Economic considerations for industrial firing of coal-oil mixtures, 
4)35719 ®M-78-79° 
Modification work of Kyushu Electric Power Company’s 
oe No. 2 Boiler for LNG firing system *In Japanese®, 
4)36318 
Utilization of coal oil mixtures in existing utility and industrial 
boilers, 4)35720 *M-78-79°® 
ILERS;HYDRAULICS 
Mathematical model of nonstationary hydraulic conditions in 
steam generating elements of ee boilers, 4)36291 
BOILERS;MATHEMATICAL MOD) 
Mathematical model of nonstationary hydraulic conditions in 
steam generating elements of straight-through boilers, 4)36291 
BOILERS;RETROFITTING 
Modification work of Kyushu Electric Power Company’s 
shinkokura No. 2 Boiler for LNG firing system *In Japanese’, 
4)36318 
BOILERS;SCREENS 
Thermal fatigue testing of finned tube panels, 4)36292 
BOILERS;TUBES 
Behaviour of non-round boiler tubes under internal pressure, 
4)36280 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLTS 
See FASTENERS 
BONE MARROW;RADIOACTIVITY 
Relative ***Pu content of bone and bone marrow *Dogs®, 4)37551 
5PNL-2850°Pt. 1% 
BONE TISSUES;AUTORADIOGRAPHY 
Study of irradiated bone) Part III. ;sup 99m;Tc pyrophosphate 
autoradiographic changes ®X rays( rabbits®, 37547 5UR-3490- 
1592° 
BONE TISSUES;BIOLOGICAL RADIATION EFFECTS 
Study of irradiated bone) Part III. ;sup 99m;Tc pyrophosphate 
autoradiographic changes ®X rays( rabbits®, 4)37547 *UR-3490- 
1592° 


BONE TISSUES;BIOLOGICAL REGENERATION 
Study of irradiated bone) Part III. ;sup 99m;Tc pyrophosphate 
autoradiographic changes *X rays( rabbits®, 4)37547 *UR-3490- 
1592° 
BONE TISSUES;CHEMICAL ANALYSIS 
Analyses of quality control samples at EML and contractor 
laboratories during 1978, 4)37150 *EML-349° 
BONE TISSUES;RADIATION DOSES 
Bioassay at uranium mills) a discussion of Nuclear Regulato: 
Commission ——— guide 8.22, 4)35938 *UCID-18027 
BONE TISSUES;RADIOACTIVITY 


Environmental Measurements Laboratory environmental 
quarterly, September 1-December 1, 1978 *Lead abstract®, 
4)37458 *EML-349° 

Relative *°*Pu content of bone and bone marrow *Dogs®, 4)37551 
SPNL-2850° Pt. 1 





BONE TISSUES;RADIOCHEMICAL ANALYSIS 


BONE TISSUES;RADIOCHEMICAL ANALYSIS 
Determination of ** Am in reindeer bone *Results and 
radiochemical methods are discussed®, 4)37166 *COO-3011-10° 
BONES 
See SKELETON 
BOREHOLES;EVALUATION 
Optimizing a bore core evaluation test program, 4)35650 
BOREHOLES;PLUGGING 
Borehole Plugging Program, 4)35919 *RHO-BWI-CD-11° 
BOREHOLES;WALLS 
Determination of stability time of a borehole’s shaft zone, 4)35759 
BOREHOLES;WELL LOGGING 
Coal borehole evaluation, 4)35646 
BORIDES;MECHANICAL PROPERTIES 
Structure and properties of transition metal-metalloid 
based on refractory metals, 4)371 16 SCALT-822-107° 
BORON;EMISSION SPECTROSCOPY 
Progress report, July 1975-September 1977, 4)35941 *NBL-289° 
BORON 10;INFRARED RADIATION 
Laser isotope separation by multiple photon absorption *Patent®, 
4)37189 
BORON NITRIDES;COLD PRESSING 
Boron nitride insulating material *Patent®, 4)37110 
BORON OXIDES;THERMAL EXPANSION 
Glass-ceramics for sealing to Pd-Ag alloys, 4)37045 *SAND-79- 
0248 
BOUNDARY-VALUE PROBLEMS 
Uniqueness of Frankl-Morawetz problem in ~ R’, 4)38027 *ORO- 
3443-76 
BOUNDARY-VALUE PROB CAL SOLUTION 
Computation with splines and B-splines, 4)38031 *SAND-78-1968° 
Computational solution of two-point bo -value problems 
*Development of SUPORT code’, 4)38034 *SAND-79-0846C® 
MOL ID) a general tal ifleen subroutine package for the numerical 
yt ° a pow 4)38018 ®LA-7595-MS® 


Validation a tina ceanibeitioat of cerebral blood volume 
with C-11-labeled carboxyhemoglobin, 4)37525 
BRAIN;ECAT SCANNING 
Validation of tomographic measurement of cerebral blood volume 
with C-11-labeled carboxyhemoglobin, 4)37525 
CUIT 


See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 


IREASTS 
See MAMMARY GLANDS 
BREEDER REACTORS 
See also FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
BREEDER REACTORS;ECONOMIC ANALYSIS 
Exploring future energy —— an economic analysis, 4)36636 
BREEDER REA REACTORS;FUEL CANS 


Surface and microstructural characterization of commercial 
breeder reactor candidate alloys exposed to 700°C sodium, 
4)36412 *HEDL-TME-78-26° 

BREEDING BLANKETS;DESIGN 

Blanket design for a hybrid reactor based on an open trap with 
tandem mirrors, 4)37912 *DOE-tr-165° 

Design of a modular blanket with gas cooled liquid lithium, 
4)37900 ®CONF-780508-P 1° 

Doublet demonstration fusion power reactor, 4)37881 *CONF- 
780508-P 1° 

Evaluation of potential blanket concepts for a Demonstration 
Tokamak Hybrid Reactor, 4)37899 *CONF-780508-P 1° 

Novel blanket design for ICTR’s, 4)37901 *CONF-780508-P1° 

Nuclear design of the LLL-GA U5Si blanket, 4)37908 *UCRL- 
80588 


BREEDING B GY SPECTRA 
Measurements and calculations of fast neutron spectra in a 
ee lithium assembly, 4)37906 *CONF-780508- 


BREEDING BLANKETS;MAINTENANCE 
Blanket replacement in toroidal fusion reactors, 4)37996 *CONF- 
780508-P2° 
Comparison of five reactor concepts on the basis of scheduled 
maintenance requirements, 4)37997 *CONF-780508-P2° 
BREEDING BLANKETS;MEDIUM TEMPERATURE 
OS —_ fusion blanket temperature variation - slab geometry, 
BREEDING BLANKETS;PERFORMANCE 
Structural performance of a graphite blanket in fusion reactors, 
4)37902 °CONF-780508-P 1° 
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BREEDING BLANKETS;THERMAL STRESSES 
” Hybrid thermonuclear reactor configuration driven b 
relativistic electron beam and having a liquid first wall, 4)37910 
®DOE-tr-166° 
BREEDING BLANKETS;THERMONUCLEAR REACTOR 
COOLING SYSTEMS 
First wall fusion blanket temperature variation - slab geometry, 
4)37931 
BRINES;CORROSION INHIBITORS 
On-line tests of organic additives for the inhibition of the 
precipitation of silica from hypersaline geothermal brine, 
4)36218 *UCID-18091° 
s;CORROSIVE EFFECTS 
LLL geothermal industrial support program first quarter technical 
progress report for FY 1979, 4)36217 *UCID- 18074.79-1 ° 
y CONTROL 
LLL geothermal industrial support program first quarter technical 
progress report for FY 1979, 4)36217 UCID-18074-79-1 ° 
On-line tests of organic additives for the inhibition of the 
precipitation of silica from hypersaline geothermal brine, 
4)36218 *UCID-18091° 


G 
On-line tests of organic additives for the inhibition of the 
precipitation of silica from hypersaline geothermal brine, 
4)36218 *UCID-18091° 
BRITISH COLUMBIA;WOOD WASTES 
Hog-fuel availability in British Columbia, 4)36734 *NP-23554° 
Hog-fuel co-generation study) Quesnel, British Columbia, 4)36735 
®NP-23556 
BROMIDES;CHEMICAL REACTION KINETICS 
Kinetics of chlorine-ammonia reactions in seawater. Annual 
report, June 1, 1977-May 31, 1978, 4)37180 °NUREG;CR-0528° 
BROMINE;ION-MOLECULE COLLISIONS 
Production of polarized hydrogen ions and atoms and their charge 
exchange reactions on various gas targets, 4)37642 *COO-0007- 
27 


BROMOFORM;BIOLOGICAL ACCUMULATION 
Biocide by-products in aquatic environments. Annual report, 
October 1, 1977-September 30, 1978 * Analysis and toxicity of 
by-products from chlorine used in nuclear power plant cooling 
systems®, 4)37570 *NUREG;CR-0504° 
BROMOFORM;BIOLOGICAL EFFECTS 
Synthesis, pathways, effects, and fate of chlorination by-products 
in freshwater, estuarine and marine environments. Annual 
report, September 10, 1976-September 30, 1977, 4)37486 5PNL- 
2 


909° 
BROMOFORM;ECOLOGICAL CONCENTRATION 
Biocide by-products in aquatic environments. Annual report, 
October 1, 1977-September 30, 1978 * Analysis and toxicity of 
by-products from chlorine used in nuclear power plant cooling 
systems®, 4)37570 *NUREG;CR-0504° 
BROMOFORM;TOXICITY 
Biocide by-products in aquatic environments. Annual report, 
October 1, 1977-September 30, 1978 * Analysis and toxicity of 
by-products from chlorine used in — power plant cooling 
systems®, 4)37570 *NUREG;CR-O: 
BROOKHAVEN AGS 
SaymriwNs7* ND dase*2Na7 f O@Ns=wATwAN== 
BROOKHAVEN AGS;BEAM DYNAMICS 
Measurement of the longitudinal coupling impedance in the 
Brookhaven AGS, 4)37367 *BNL-25782° 
BROOKHAVEN AGS;BEAM MONITO 
Microprocessor based beam loss monitor system for the AGS, 
4)37386 *BNL-25786° 
BROOKHAVEN AGS;RADIATION MONITORING 
processor based beam loss monitor system for the AGS, 
4)37386 ®BNL-25786° 
BROWN COAL;COMBUSTION 
Brown coal dust - direct utilization for process heat generation, 
4)35724 
Combustion tests with brown coal dust in the cement industry, 
4)36922 
Experimental combustion of Berozovo coal with an elevated ash 
content, 4)37340 
BROWN COAL;COMBUSTION PRODUCTS 
Fly ash from brown coal - application possibilities in road- 
building, 4)35615 
BROWN COAL;INDUSTRY 
Combustion tests with brown coal dust in the cement industry, 
4)36922 
BROWN COAL;SAMPLING 
Large hole drilling to obtain brown coal for large-scale tests, 
4)35665 
BSF REACTOR 
See BSR-1 REACTOR 
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BSR-1 REACTOR;REACTOR OPERATION 
Bulk Shielding Facility quarterly report October, November, and 
December of 1978, 4)36495 °ORNL;TM-6766° 
BSR-2 REACTOR;REACTOR OPERATION 
Bulk Shielding Facility quarterly report October, November, and 
December of 1978, 4)36495 °ORNL;TM-6766® 
BUCKET WHEEL EXCAVATORS;OPERATING COST 
Investment costs compared to the size of the bucket wheel 
excavator, 4)35659 
JUCKET WHEEL EXCAVATORS;PERFORMANCE 
Use of 200.000 cu. metre capacity equipment at Fortuna mine, 
4)37272 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
BUILDING MATERIALS;STANDARDS 
Construction standards protective measures I. Noise control - 
thermal insulation, 4)36843 
BUILDING MATERIALS; CONDUCTIVITY 
Construction standards protective measures I. Noise control - 
thermal insulation, 4)36843 
BUILDINGS 
See also APARTMENT BUILDINGS 
EARTH-COVERED BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS;AIR CONDITIONING 
Automatic control of large heat pump installations, 4)36835 
Digital control of climate processes *In Swedish®, 4)36830 
TFRT-1014° 
Domestic gas fired heat pump plant in Dortmund, 4)36842 
Non-polluting, energy-saving way of building *Patent®, 4)36121 
BUILDINGS;CENTRAL HEATING PLANTS 
Device for improving the total efficiency of water central heating 
plants heated by oil or gas burners *Patent®, 4)36240 
BUILDINGS;ENERGY CONSERVATION 
Construction standards protective measures I. Noise control - 
thermal insulation, 4)36843 
Digital control of climate processes *In Swedish®, 4)36830 
TFRT-1014 
Most important  detalla of the 4.35 billion DM programme for 
fostering heat energy conservation investment. Financial aids 
amounting to 25° of investment costs or 10° special annual 
write-off, 4)36841 
New demands of the energy conservation act in the planning, 
construction, and maintenance of buildings. Energy 
conservation act, thermal insulation ordinance, heating systems 
ordinance *Book, in German®, 4)36654 
BUILDINGS;ENERGY DEMAND 
Optimal energy design of structures by using the numerical 
simulation of the thermal response-with emphasis on the passive 
collection of solar energy, 4)36119 
BUILDINGS;HEAT PUMPS 
Heat pumps in sports centres *In French®, 4)36885 
Heat recovery plant for heated buildings *Patent®, 4)36848 
BUILDINGS;HEATING SYSTEMS 
Roof heating centres. Planning - operation - economic aspects, 
4)36850 
Wall element for energy transfer *Patent®, 4)36847 
BUILDINGS; INTERACTIONS 
Endochronic constitutive model for general hysteretic response of 
soils. Final report, 4)37133 *EPRI-NP-957° 
BUILDINGS;RADIATION MONITORING 
Formerly utilized MED;AEC sites remedial action program) 
radiological survey of the Museum of Science and Industry, 
57th Street and Lake Shore Drive, Chicago, Illinois. Final 
report, 4)35935 *DOE;EV-0005;13° 
BUILDINGS;SPACE HEATING 
Automatic control of large heat pump installations, 4)36835 
Digital control of climate processes *In Swedish®, 4)36830 
TFRT-1014° 
Domestic gas fired heat pump plant in Dortmund, 4)36842 
Installation for combined energy supply to domestic buildings and 
small business *Patent®, 4)36252 
Non-polluting, energy-saving way of building *Patent®, 4)36121 
Portable room-temperature controller *Patent®, 4)36833 
BUILDINGS;THERMAL INSULATION 
7th supplement to the publication of material data for the 
calculation of thermal insulation according to the Thermal 
Insulation Ordinance. Dated November 23, 1978, 4)36834 
Construction standards protective measures I. Noise control - 
thermal insulation, 4)36843 


BWR TYPE REACTORS;FUEL-COOLANT 


Effect of the insulation ordinance and the modernization and 
energy-conservation statutes on the thermal insulation of 
buildings, 4)36649 
Thermal insulation made to measure. Concrete aay a 
calculation using SI units - hints for construction, 4). 
Thermal insulation by plaster, 4)36831 
BUILDINGS;WASTE HEAT 

Heat recovery plant *Patent®, 4)36846 

Heat recovery plant for heated buildings *Patent®, 4)36848 
BUILDINGS;WATER HEATERS 

Installation for combined energy supply to domestic buildings and 

small business *Patent®, 4)36252 
BUILDINGS;WINDOWS 
Heat transmission coefficient of windows, 4)36832 
New fenestration material for heat protection, 4)37262 
BUILDINGS *CONTAINMENT® 
See CONTAINMENT BUILDINGS 
BULGARIA;ENERGY DEMAND 
Energy projections 
Eastern Europe Y projections 
®UT;CES-PS-3* 
Soviet and East European energy crisis) its dimensions and 
implications for East-West trade, 4)36614 *°UT;CES-PS-2° 
BULK SHIELDING REACTOR-1 

See BSR-1 REACTOR 
BULK SHIELDING REACTOR-2 

See BSR-2 REACTOR 
BUNKER OILS 

See RESIDUAL FUELS 
BURNERS 

See also COMBUSTORS 

FLUIDIZED-BED COMBUSTORS 
BURNERS;CONTROL 
Investigation of controllability of bubbling-type burner 
arrangements, 4)37341 
;sDESIGN 


) oil, ae Pn ee ed eee 
1985 to 2000°, 4)36695 


B 
Experience of designing and operating boiler units with flat-flame 
burners, 4)37343 
Fuel burner *Patent®, 4)37231 
BURNERS;EFFICIENCY 
Requirements to be met by fuel burning devices, methods to 
implement them, and energy efficiency indices, 4)36300 
BURNERS;FUEL ECONOMY 
Requirements to be met by fuel burning devices, methods to 
implement them, and energy efficiency indices, 4)36300 
BURNERS;OPERATION 
Utilization of waste for energy production, 4)36945 
BURNUP;CALCULATION METHODS 
Development of depletion perturbation theory for coupled 
neutron;nuclide fields, 4)36481 
BURST CAN DETECTION 
See FAILED ELEMENT DETECTION 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST REACTORS 
See PULSED REACTORS 
BURST SLUG DETECTION 
See FAILED ELEMENT DETECTION 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BWR TYPE REACTORS 
See also JPDR-2 REACTOR 
OYSTER CREEK-1 REACTOR 
BWR TYPE REACTORS;ACTIVITY LEVELS 
Fuel quantities, activity inventories, and radioactive releases from 
light-water reactors and sodium-cooled fast breeders, 4)36488 
SDOE-tr-27 
BWR TYPE REACTORS;AIR CLEANING SYSTEMS 
Failures in air-monitoring, air-cleaning, and ventilation systems in 
commerical nuclear power plants *Jan. 1, 1975-June 30, 1978°, 
4)36531 
BWR TYPE REACTORS;BLOWDOWN 
Dryout delay during blowdown, 4)36538 
BWR TYPE REACTORS;FUEL CYCLE 
Investigations of LWR design modifications for improved fuel 
utilization in once-through cycle, 4)36380 
BWR TYPE REACTORS;FUEL ELEMENTS 
Critical separation between subcritical clusters of low enriched 
UO, rods in water with fixed neutron poisons, 4)36377 
BWR TYPE REACTORS;FUEL POOLS 
Critical separation between subcritical clusters of low enriched 
UO, rods in water with fixed neutron poisons, 4)36377 
BWR TYPE REACTORS;FUEL-COOLANT INTERACTI 
Steam explosion _ and efficiency studies, 4)36524 
®SAND-79-0261C 





BWR TYPE REACTORS;LOSS OF COOLANT 


BWR TYPE REACTORS;LOSS OF COOLANT 
Analytical model for bottom reflooding heat transfer in light 
water reactors, 4)36534 
BWR TYPE REACTORS;MELTDOWN 
Steam explosion triggering and efficiency studies, 4)36524 
SSAND-79-0261C 
BWR TYPE REACTORS;PRESSURE 
Heavy-section steel technology program. Quarterly progress 
report for July-September 1978, 4)36374 *NUREG: CR-0476° 
BWR TYPE REACTORS;PRIMARY COOLANT CIRCUITS 
Interphase momentum transfer in the flow of bubbles through 
nozzles. Topical report, 4)36379 
Oxygen suppression in boiling water reactors. Quarterly report 2, 
January 1-March 31, 1978, 4)36372 taste 
Test plan) large scale molten salt-water vapor exp 


BWR TYPE REACTO 
Fuel quantities, activity inventories, and radioactive releases from 
light-water reactors and sodium-cooled fast breeders, 4)36488 
§DOE-tr-27° 
BWR TYPE REACTORS;RADIOACTIVE WASTES 
Fuel quantities, activity inventories, and radioactive releases from 
light-water reactors and sodium-cooled fast breeders, 4)36488 
®DOE-tr-27° 
BWR TYPE REACTORS;REACTOR OPERATION 
Licensed opera ting units status pet data as 


losion studies to 
be conducted at Ispra, Italy, 4)36522 *NUREG; cmon 
RS;RADIOACTIVE EFFLUENTS 


ting reactors. 
of 2-28-79 *USA®, 4)36373 *NUREG-0020°Vol.3 No.3” 
BWR TYPE REACTORS;REACTOR SAFETY 
Reactor safety research programs. Quarterly report, July 1- 
September 30, 1978, 4)36518 *NUREG;CR-0546° 
BWR TYPE REACTORS;REACTOR SAFETY EXPERIMENTS 
Study on thermocouple attachment in reflood experiments, 
4)36535 ®*INEL-tr-41° 
BWR TYPE REACTORS;REACTOR SHUTDOWN 
Outages at light-water-reactor power plants) a review of 1973- 
1977 experience, 4)36378 
BWR TYPE REACTORS;SITE SELECTION 
Swedish underground containment studies state of art, 4)36486 
SINIS-mf-4373° 
BWR TYPE REACTORS;TRANS. 


IENTS 
Self-initialization module for the RELAP4;MOD7 program, 
4)36503 *CONF-790402-9° 


Cc 


CABLES;ELECTRONIC CIRCUITS 
Circuitry modification of the CF1764 pullout cable, 4)37324 
®SAND-79-0241° 
CADMIUM;ABSORPTION SPECTROSCOPY 
Determination of cadmium in solutions containing uranium, 
neptunium, and plutonium, 4)37155 *DP-1480° 
Recent studies on the cadmium content in raw petroleum and 
mineral oil products, 4)35790 
CADMIUM;AIR POLLUTION 
Recent studies on the cadmium content in raw petroleum and 
mineral oil products, 4)35790 
CADMIUM;ENVIRONMENTAL IMPACTS 
Holistic study of an aquatic microcosm) theoretical and practical 
implications, 4)37487 
CADMIUM SULFIDE SOLAR CELLS;FABRICATION 
Cadmium sulfide;copper sulfide heterojunction cell research. 
Technical progress report No. 3, April 1-June 30, 1978, 4)36044 
®8SAN-1577-5° 
Cadmium sulfide;copper heterojunction cell research. Technical 
progress report No. 1, September 30-December 31, 1977, 
436043 *SAN-1577-1° 
Cadmium sulfide photovoltaic cell and method of fabrication 
®Patent®, 4)36050 
CADMIUM SULFIDES;PHOTOELECTRIC EMISSION 
Luminescent photoelectrochemical cells. Use of tellurium-doped 
cadmium sulfide photoelectrodes to probe surface 
recombination during the conversion of optical energy to 
electricity, 4)37206 
CADMIUM SULFIDES;PHOTOLUMINESCENCE 
Luminescent photoelectrochemical cells. Use of tellurium-doped 
cadmium sulfide photoelectrodes to probe surface 
recombination during the conversion of optical energy to 
electricity, 4)37206 
‘AES PLANT 


See COMPRESSED AIR STORAGE POWER PLANTS 
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CALCIUM;UPTAKE 
Biochemical and morphological characterization —_ 
pe sarcoplasmic reticulum vesicles, oe ® 3490- 
1504°Vol.2 
CALCIUM 40 TARGET;NEUTRON REACTIONS 
North Carolina State University Nuclear Structure Research at 
the Triangle Universities Nuclear Laboratory. Progress report, 
aoe t. 1, 1978-March ba 1979, 4)37705 "ORO-362419° 
41;ISOMERI C NUCLEI 
Deorientation of highly stripped Ca ions recoiling in vacuo 
®Energy-level transitions, angular distribution ®, 4)37706 
CALCIUM 41;NUCLEAR ALIGNMENT 
Deorientation of highly stripped Ca ions 
conteoee transitions, distribution’, p37708 
44 TARGET;PROTON REACTIONS 
North Carolina State University Nuclear Structure Research at 
the Tri Universities Nuclear Laboratory. Progress 
pm 1K '78-March 31, 1979, 4)37705 "ORO-362419° 
45;UPTAKE 
Cellular and mollecular toxicology of lead IV. Effect of lead on 
iron uptake **Fe, ““Ca® 4)37573 *UCLA-12-1182° 
FLUORIDES;ELECTRIC CONDUCTIVITY 
Fundamental ay - = gene reactions. Fourth annual 
progress report, 4)37177 *COO- - 
CALCIUM FLUORIDES;ELECTR 


‘(OCHEMISTRY 
Fundamental studies of metal fluorination reactions. Fourth annual 
pro report, 4)37177 ®COO-2671-10° 
CALCIUM FLUORIDES;THERMOLUMINESCENCE 
Effect of heating rate on thermoluminescent efficiency in the 
linear dose e, 4)37406 
CALCIUM s THERMAL DIFFUSION 
Mound Facility activities in chemical and physical research) July- 
December 1978, 4)37188 *MLM-2590° 
CALCIUM OXIDES;CORROSIVE 
Corrosion of potential MHD preheater materials in liquid slag and 
Ho sey 4)37122 *ANL-77-21° 
OXIDES;PHASE DIAGRAMS 
Phase relationship and o in ZrO2-CaO and ZrO2-Y20s 
systems *Electrolyte for -temperature fuel cells®, 4)36811 
®BNL-50756° 
CALCIUM SULFATES;THERMOLUMINESCENCE 
Effect of heating rate on thermc ent efficiency in the 
linear dose range, 4)37406 


See also IMPERIAL VALLEY 
CALIFORNIA;GEOTHERMAL FL! 
East Mesa geothermal test site, 4)36196 
CALIFORNIA;GEOTHERMAL WELLS 
East Mesa geothermal test site, 4)36196 
CALIFORNIUM;:SOLVENT EXTRACTION 
Cleanex process) a versatile solvent extraction process for 
recovery and purification of lan’ americium, and 
curium, Ral 7 °CONF-790415-22° 
‘ALIFORNIUM 252;NEUTRON SOURCES 
Fabrication of ***Cf medical sources, 4)35958 *DP-MS-78-96° 
CALIFORNIUM FLUORIDES;ABSORPTION SPECTRA 
Physical-chemical studies of transuranium elements, 4)37214 
ORO-4447-085° 
See 
-camera tube developed for sub-100-ps range, 4)37778 
“tcl L-50025-78-3° 
CANAD 
See “9 BRITISH COLUMBIA 
ONTARIO 


CANADA; 'C-POWERED VEHICLES 
Will electric vehicles be another idea in exile, 4)37022 
CANADA;INDUSTRY 
The weakest link) a technological pempective on Canadian 
industrial underdevelopment, 4)366: 
CANADA;TRADE 
The weakest link) a technological perspective on Canadian 
industrial underdevelopment, 566 6629 
CANADA;TRANSPORTATION 
Transportation--the trend to iesaiilestion, 4)37021 
CANADA;URANIUM DEPOSITS 
oy exploration, 4)35848 *GJO-108°78% 
CAN 


See NEOPLASMS 
CANDU TYPE REACTORS 
See also GENTILLY REACTOR 
GENTILLY-2 REACTOR 
pay hte REACTORS;FUEL CYCLE 
reactor system) An appropriate technology, 4)36401 
CANDU TYPE REACTORS;PERFORMANCE . 
logy, 4)36401 
DISPOS 


CANDU reactor system) An appropriate technol 
f OACTIVE W 
CANDU reactor system) An appropriate technology, 4)36401 
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CANDU TYPE REACTORS;SPECIFICATIONS 
CANDU reactor system) An appropriate technology, 4)36401 
CANDU TYPE REACTORS;TUBES 
AECL devises new nuclear tube welding system, 4)37419 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS;MEMORY DEVICES 
Effects of ionizin 8 radiation on ion-bombarded MNOS *°Co y- 
ray irradiation®, 4)37124 
CAPILLARY FLOW:STABILITY 
Numerical study of capillary stability in a circular cylindrical 
container with a concave spheroidal bottom, 4)37299 
CAPITAL;FORECASTING 
Energy sector capital requirements, 1978-1985. Technical 
memorandum, 4)36610 *DOE;EIA-0103;24° 
CARBON 
See also GRAPHITE 
CARBON;CHARGED-PARTICLE TRANSPORT 
Diagnostic neutron spectra from deuterons on several materials 
82.5 to 3.5 MeV®, 4)37719 
CARBON;COATINGS 
In situ first wall coating by discharge vapor deposition, 4)37994 
®CONF-780508-P2° 
CARBON;MATERIALS TESTING 
Assessment of carbon and silicon carbide as first wall materials in 
inertial confinement fusion reactors, 4)37989 ®°CONF-780508- 
Pi}* 
CARBON 11;BIOLOGICAL LOCALIZATION 
High-level production of C-11-carboxyl-labeled amino acids *For 
use in tumor and pancreatic imaging®, 4)37213 *CONF-790321- 
4 
CARBON 11;DIAGNOSTIC USES 
Validation of tomographic measurement of cerebral blood volume 
with C-11-labeled carboxyhemoglobin, 4)37525 
CARBON 11;ECAT SCANNING 
High-level production of C-11-carboxyl-labeled amino acids *For 
use in tumor and pancreatic imaging®, 4)37213 *CONF-790321- 
49 
CARBON 11;RADIOCHEMISTRY 
High-level production of C-11-carboxyl-labeled amino acids *For 
use in tumor and pancreatic imaging®, 4)37213 *CONF-790321- 
4° 
CARBON 12 TARGET;DEUTERON REACTIONS 
Diagnostic neutron spectra from deuterons on several materials 
82.5 to 3.5 MeV®, 4)37719 
CARBON 12 TARGET;PHOSPHORUS 31 REACTIONS 
Deorientation of highly stripped Ca ions recoiling i in vacuo 
SEnergy-level transitions, angular a - 
CARBON 12 TARGET;PION MINUS REACTIO 
P-wave pion absorption on two nucleons and eemiiiie pion- 
nucleus scattering *Optical potential, 60 to 12 MeV, cross 
sections®, 4)37703 
CARBON 12 TARGET;PION PLUS REACTIONS 
P-wave pion absorption on two nucleons and low-energy pion- 
nucleus scattering *Optical potential, 60 to 12 MeV, cross 
sections®, 4)37703 
CARBON 13 TARGET;KAON PLUS REACTIONS 
Nuclear structure and the single charge exchange *150 to 600 
MeV*, 4)37702 *LA-UR-79-307° 
CARBON 13 TARGET;PION PLUS REACTIONS 
Nuclear structure and the single — exchange *150 to 600 
MeV°®, 4)37702 *LA-UR-79-30 
CARBON 13 TARGET;PROTON REACTIONS 
North Carolina State’ University Nuclear Structure Research at 
the Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1978-March 31, 1979, 4)37705 *ORO-3624-19° 
CARBON 14;RADIATION MONITORING 
Methods evaluation for the continuous monitoring of carbon-14, 
krypton-85, and iodine-129 in nuclear fuel reprocessing and 
waste solidification facility off-gas, 4)35869 *ICP-1187° 
a COMPOUNDS;SURFACE PROPERTIES 
ap vee transition performance of several nosetip materials as 
ined by ballistics-range testing, 4)37135 *SAND-78-1859C® 
CARBON COMPOUNDS;THERMODYNAMIC PROPERTIES 
Comparative transition performance of several nosetip materials as 
defined by ballistics-range testing, 4)37135 "SAND-78-1859C® 
CARBON DIOXIDE;CHEMICAL REACTIONS 
Studies of gas phase reactions of uranium with selected oxidizers 
and fluoromethanes, 4)37215 *°UCRL-81745° 
CARBON DIOXIDE;ION-MOLECULE COLLISIONS 
Production of polarized hydrogen ions and atoms and their charge 
exchange reactions on various gas targets, 4)37642 *COO-0007- 


CARBON DIOXIDE;MIXING 
Conditions for miscibility of petroleum with carbon dioxide, 
4)35754 


CARBON MONOXIDE;AIR POLLUTION CONTROL 


CARBON DIOXIDE;REMOVAL 
Coal gasification) gas cleaning test facility, 4)35515 *EPA-600;7- 
78-063° 
Comparison of acid gas removal processes. Final report. Series 
No. I) D-1, 4)35523 *FE-2240-49° 
CARBON DIOXIDE;SOLUBILITY 
Viscosity reduction of coal liquids by dissolved carbon dioxide, 
4)35598 ®SAND-79-7027° 
CARBON DIOXIDE ACCEPTOR PROCESS 
CO, Acceptor Process Gasification Pilot Plant) commercial plant 
conceptual design and cost estimate. Final report, Volume 10) 
Book 3 of 3, Texas li; ication, Au, ugust 1976-December 


gnite gasifi 
1977, 4)35555 ®*FE-1734-43®Vol.10®Bk.3 
CARBON DIOXIDE ACCEPTOR PROCESS;ECONOMICS 
Economic evaluations of intermediate-Btu gas plants meeting the 
energy demands, 4)35558 
CARBON DIOXIDE ACCEPTOR PROCESS;ENVIRONMENTAL 
EFFECTS 


CO, Acceptor Process Gasification Pilot Plant) environmental 
characterization. Final report, Volume 11) Book 1 of 3, July 
1976-March 1978, 4)35549 *FE-1734-44®Vol.11°Bk.1% 

Environmental characterization) CO2 Acceptor Process 
Gasification Plant. Final report, July 1976-March 1978. 
Appendices C-G, 4)35547 ®*FE-1734-44®Vol.11°Bk.3” 

Environmental characterization) CO2 Acceptor Process 
Gasification Pilot Plant. Final report, July 1976-March 1978. 
Appendices A-B, 4)35548 *FE-1734-44®Vol.11°Bk.2% 

CARBON DIOXIDE ACCEPTOR PROCESS;PILOT PLANTS 

CO, Acceptor Process Gasification Pilot Plant) environmental 
characterization. Final report, Volume 11) Book 1 of 3, July 
1976-March 1978, 4)35549 ®*FE-1734-44°Vol.11°Bk.1% 

CO, Acceptor Process Gasification Pilot Plant) Run reports. 
Final report, Volume 8) Book 4 of 6, Runs 28-36, ie ons 1975- 
May 1976 *Runs 28-36%, 4)35560 ®*FE-1734-41*Vol.8Bk.4 

CO, Acceptor Process Gasification Pilot Plant) Run reports. 
Final report, Volume 8) Book 5 of 6, Runs 37-42, May 1976- 
February 1977 *Runs 37-42%, 4)35553 ®FE-1734- 

41° Vol.8% Bk.5™ 
= Acceptor Process Gasification Pilot Plant) commercial plant 
conceptual design and cost estimate. Final report, Volume sT) 
Book 1 of 3, North Dakota lignite gasification, economics and 
description, August 1976-December 1977, 4)35554 ®FE-1734- 
43®Vol.10% Bk.1” 

CO, Acceptor Process Gasification Pilot Plant) operations. Final 
report, Volume 6) Book 2 of 2, » Appendices, January 1972-June 
1973, 4)35564 ®*FE-1734-39°Vol.6"Bk.2% 

CO, Acceptor Process Gasification Pilot Plant) Run reports. 
Final report, Volume 8) Book 1 of 6, Runs 1-11, January 1972- 
July 1973 *Runs 1-119 4)35565 *FE-1734-41®Vol.8°Bk.1% 

CO, Acceptor Process Gasification Pilot Plant) Run reports. 
Final report, Volume 8) Book 2 of 6, Runs 12-18, August 1973- 
April 1974 *Runs 12-18%, 4)35563 *FE- 1734-418 Vol.8° Bk.2” 

CO, Acceptor Process Gasification Pilot Plant) Run reports. 
Final report, Volume 8) Book 3 of 6, Runs 19-27, June 1974- 
August 1975 *Runs 19-279, 4)35562 ®FE- 1734-41®Vol.8°Bk.3 

CO, Acceptor Process Gasification Pilot Plant) Run reports. 
Final report, Volume 8) Book 6 of 6, Runs 43-47, March 1977- 
October 1977 *Runs 43-479, 4)35556 *FE-1734- 
41°Vol.8°* Bk.6” 

CO, Acceptor Process Gasification Pilot Plant) support studies a 
South Dakota School of Mines and Technology. Final 
Volume 9) Book | of 2, reports, February 1971-January O78, 
4)35550 ®FE-1734-42°Vol.9%Bk.1% 

CO: Acceptor Process Gasification Pilot Plant) commercial plant 
conceptual design and cost estimate. Final report, Volume 10) 
Book 2 of 3, North Dakota lignite gasification process design, 
August 1976-December 1977, 4)35557 *FE-1734- 
43®Vol.10°Bk.2” 

Environmental characterization) CO2 Acceptor Process 
Gasification Plant. Final re eport, July 1976 March 1978. 
Appendices C-G, 4)35547 °F °1734-44°Vol. 11° Bk.3% 

CARBON DIOXIDE ACCEPTOR PROCESS;PRESSURE 

MEASUREMENT 

CO: Acceptor Process Gasification Pilot Plant) operations. Final 
report, Volume 6) Book 2 of 2, Ap’ ppendices, January 1972-June 
1973, 4)35564 *FE-1734-39°Vol.6 Bk.2 

CARBON DIOXIDE LASERS;PERFORMANCE 

Enhancement of laser pulse contrast ratios via transient response 
of narrow band resonant absorbers *Patent®, 4)37293 

Preheated, combustion-driven gasdynamic lasers, 4)37298 

CARBON ISOTOPES;ISOTOPE RATIO 

Correlation of crude oil source with nitrogen, sulfur, and carbon 

stable isotope ratios, 4)35795 
CARBON MONOXIDE;AIR POLLUTION CONTROL 

Automobile exhaust gases in city-like environment) model and 

model testing *In Sredish® 4)36986 *SNV-PM-891 ®andApp. 





CARBON MONOXIDE;COMBUSTION 


CARBON MONOXIDE;COMBUSTION 
Formation and control of fuel-nitrogen ee catalytic 
combustion of coal-derived 4)35538 oFE27026 
pag pete oom 


INMENTAL EFFECTS 
yjections for the Annual Report 
¥ ‘una 4)37435 spon 


CARBON MONOXIDE;METHANATI 
Production of substitute natural gas *Patent( synthesis from 
carbon monoxide and hy cy my 4358 
CARBON MONOXIDE;MO! 
Anais carbon monoxide ar ote . ae instrumentation, 
4)37454 
CARBON MONOXIDE;PRODUCTION 
Process for the —_— oxidation of liquid hydrocarbonaceous fuels 
®Patent®, 4)35969 
CARBON MONOXIDE LASERS;ELECTRICAL PUMPING 
Performance of a continuous electrical discharge for supersonic 
CO lasers, 4)37288 
CARBON OXYSULFIDE;REMOVAL 
Comparison of acid gas remo’ removal processes. Final report. Series 
No. I) D-1, 4)35523 *FE-2240-49° 
ARBON STEELS;DUCTILITY 


Role of a in the ductile fracture of plain carbon steels, 
4)3707 
ARBON STEELS;MECHANICAL P ROPERTIES 
Role of or in the ductile fracture of plain carbon steels, 
4)37075 
CARBON STEELS;WELDING 
~— power cities training, electrodes for low weld reject rate, 
4)37051 
CARBON TETRACHLORIDE;AERIAL MONITORING 
Stratospheric distributions and inventories of trace gases in the 
northern hemis here for 1976 *CChF2, CClsF, CCl, N2O, and 
SFe°, 4)37436 *EML-349° 
Trace Bases in the stratos ®CChF2, CClsF, CC, N2O, and 
SFe°, 4)37437 *EML- 
ARBON TETRACHLORIDE;CHEMICAL ANALYSIS 
Project airstream) analysis of quality control gas samples *CChF:, 
CChF, CCh, N2O, and oly samples analyzed in quality 
control check®, 4)37146 *EML-349 
CARBON TETRAFLUORIDE;ION-MOLECULE COLLISIONS 
Production of polarized hydrogen ions and atoms and their char, 
exchange reactions on various gas targets, 4)37642 ° *CO0-0007- 
27° 


CARBONACEOUS MATERIALS 
See also BITUMINOUS MATERIALS 
gy voce rt MATERIALS;SURFACE PROPERTIES 
ay sare: transition meer om of several nosetip materials as 


ed by ballistics-ran; 4)37135 *SAND.78-1859C® 
TALS:TIERMODYNAMIC 


CARBONACEOUS MA 
ee 
tive transition performance of several nosetip 
mm hy re testing, 4)37135 SSANDI78-1859C° 


me CARBON OXYSULFIDE 
CARBO f 


Negative ion commmstion, 4)37171 *ANL-77-21° 
Cc. INYLS;TOXICITY 


Specific environmental aspects of Fischer-T h coal 
conversion technology, 4)35636 *EPA-600;7-78-063° 
CARCINOGENESIS 
See also LEUKEMOGENESIS 
CARCINOGENESIS;INHIBITION 
Inhibition of — by retinoids *Review®, 4)37569 
5CONF-790339-1 
CARCINOGENS;BIOLOGICAL EFFECTS 
In = transformation of epidermal cells from newborn mice, 
4)37575 
CARCINOGENS;SAFETY STANDARDS 
Safe handling of chemical carcinogens in the research laboratory, 
4)37587 *UCRL-82387° 
CARDIAC OUTPUT 
See BLOOD CIRCULATION 
CARIBOU 
See DEER 
CAROTENOIDS;BIOLOGICAL EFFECTS 
Inhibition of carcinogenesis by retinoids *Review®, 4)37569 
8 CONF-790339-1 
CASKS;DESIGN 
New developments in the air transport of plutonium *PAT-1 
casknutaars ® 4)37267 


“ee and stability of endochronic plasticity theory, 4)37264 
§ ANL-CT-78-51° 
CAT SCANNING;IMAGE PROCESSING 
Detective quantum efficiency of CT reconstruction) the detection 
of small Seon, 4)37527 oLA- UR-79-544° 
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= Cee SCANNERS 
medicine instrumentation development) DOE program, 
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conversion with an acidic multimetallic catalytic 
ite *Patent®, 4)35777 
CATALY STS;COMPARATIVE EVALUATIONS 
Catalysts for upgrading coal-dervied liquids. Final report, June 9, 
1975-March 8, 1978, 4)35572 ®*FE-2011-12° 
Development of a process for ucing an ashless, low-sulfur 
fuel from coal. Volume IV. uct studies. Part 10. Final 
report of coal liquids catalyst work performed at Oklahoma 
State University. Solvent Refined Coal *SRC® process, June 17, 
1970-June 16, 1975, 4)35569 *FE-0496-T 10° 
CATALYSTS;DEACTIVATION 
Catalyst characterization in coal liquefaction. First quarterly 
report, October 1-December 31, 1978, 4)35581 *SAND. 79-0303° 
Catalysts for up coal-dervied liquids. Final report, June 9, 
1975-March 8, 1978, 4)35572 SFE-2011-12° 
Coal liquefaction catalyst tags, 4)35580 *SAND-79-0017° 
CATALYSTS;OXIDATION 
Oxidation state of rhenium and its role in platinum-rhenium 
reforming catalysts, 4)37036 
CATALYSTS;PERFORMANCE 
Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, October- 
December 1977, 4)35973 *FE-2276-18° 
CATALYSTS;PERFORMANCE TESTING 
Gas generator research and development) Bi-Gas process. 85th 
monthly progress report, September 1978, 4)35516 ®*FE-1207- 
52 


CATALYSTS;POISONING 
Applied research and evaluation of process concepts for 
progress =~ tion of western coals. rly 
ao 1978, 4)35521 FE-2006-13° 
CATALYSTS 


Eevdiopennt studies on 2 teen asl conversion of synthesis gas from 
coal to high octane gasoline. ly report, October- 
December 1977, 4)35973 *FE-2276-18° 

Method for matte | catalysts in hydrodesulfurization of 
hydrocarbon feedstock *Patent®, 4)35776 

a — hydrocracking process for distillate fuels from coal. 

Quarterly tec technical progress report, May 1-July 31, 1978, 
4)35571 ®*FE-1743-57° 
CATALYTIC CONVERTERS;CATALYSTS 
Oxidation state of rhenium and its role in platinum-rhenium 
reforming catalysts, 4)37036 
CATALYTIC CONVERTERS;DES: 
purification ell 4)37360 
IOINDUCTION 

Effects of siendintion on lens reducing systems *Rabbits®, 

4)37536 ®COO-2012-37° 
CATAWBA-1 REACTOR;PERSONNEL 

a power cities training, electrodes for low weld reject rate, 

4)37051 
CATHODES;CATALYSTS 

Method to produce oxygen electrodes particularly for fuel cells 

*Patent®, 736822 
CATHODES;DESIGN 

Method to produce oxygen electrodes particularly for fuel cells 

®Patent®, 4)36822 
CATHODES;POLARIZATION 

Cathodic and anodic polarization phenomena at platinum 

electrodes with doped ceria as the electrolyte, 4)36810 *BNL- 


50756 
CATHODES;SUPPORTS 
Electrode for an electrochemical secondary cell *Patent®, 4)36590 
CATTLE;LAND USE 
Cattle as a store of wealth in Swaziland) implications for livestock 
ps and overgrazing in Eastern and Southern Africa, 
4)36615 


'UKEMIA 
Bovine lymphocytic leukemia) studies of etiology, pathogenesis 
and mode of transmission. Progress report No. 18, June 1975- 
June 1978, 4)37535 *COO-0910-47° 
CATTLE;LYMPHOSARCOMAS 
Bovine lymphocytic leukemia) studies of etiology, pathogenesis 


and mode of transmission n. Progress report No. 18, June 1975- 
June 1978, 4)37535 *CO0-0910-47° 
COMPUTERS;PROGRAMMING 

Vectorizer system for Lawrence Livermore Laboratory, 4)38035 

SUCRL-13948° 
CELL MEMBRANES;ANTIGENS 

Identifying cultured cells with species-specific antibodies, 4)37511 

®PNL-2850°Pt.1% 
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CELL MEMBRANES;BIOCHEMICAL REACTION KINETICS 
Membrane-membrane interactions in a lipid-containing 
bacteriophage system. Progress report, October 1977-September 
30, 1978, 4)37544 *COO-231 1-29° 
MEMB OCHEMISTRY 
Experiment and aul in long range interactions of 
electromagnetic fields at brain cell surfaces ®Molecular basis for 
perception and effects of electromagnetic fields at the cellular 
level in the brain®, 4)37596 *LBL-7452° 
MEMB ‘ATION 


Magnetic effects in cellular and molecular systems, 4)37595 *LBL- 
7452 
CELL MEMBRANES;PERMEABILITY 
Theoretical aspects of magnetic field interactions with biological 
ystems *Examples of molecular basis of interactions®, 4)37597 
®LBL-7452° 
CELL MEMBRANES;VISCOSITY 
Physiopathology of blood platelets) a model system for studies of 
cell-to-cell interaction. Progress report, November 1, 1977- 
October 31, 1978, 4)37513 ®°TID-29386° 
CELL PROLIFERATION;MATHEMATICAL MODELS 
Cell response to chronc irradiation-modeling and simulation 
studies °X radiation®, 4)37538 *TID-290-23° 
CELL WALL;MORPHOLOGICAL CHANGES 
Studies on the control of cell wall extension. Yearly progress 
report, September 1, 1977-August 31, 1978, 4)37533 *RLO- 
2225-T19-50° 
5 ANIMAL® 


See ANIMAL CELLS 
CELLS *BACTERIAL® 
See BACTERIA 
®ELECTROLYTIC® 
See ELECTROLYTIC CELLS 
CELLS *PLANT® 
See PLANT CELLS 
CELLULOSE;ECONOMICS 
Cellulose insulation) a look beyond the newsprint, 4)36845 
CELLULOSE; ACTURING 
Cellulose insulation) a look beyond the newsprint, 4)36845 
CELLULOSE;RECYCLING 
Cellulose insulation) a look beyond the newsprint, 4)36845 
CEMENT INDUSTRY;FUEL SUBSTITUTION 
Combustion tests with brown coal dust in the cement industry, 
4)36922 
CEMENTS;CORROSION 
Corrosion stability of tamping cement with addition of calcium 
chloride, 4)35762 
AMERICA;ENERGY DEMAND 
Demand and supply of energy in developing America, 4)36679 
CENTRAL AMERICA;ENERGY SUPPLIES 
Demand and supply of energy in developing America, 4)36679 
CENTRAL HEATING PLANTS 


See also DISTRICT HEATING 
HEATING PLANTS;SOLAR HEATING SYSTEMS 
Central solar heat station in Studsvik, 4)36113 *STUDSVIK;ET- 
78-77 
CENTRAL HEATING PLANTS;THERMAL EFFICIENCY 
Device for improving the total efficiency of water central heating 
plants heated by oil or gas burners *Patent®, 4)36240 
CERAMICS;CLEANING 
Effect of various gas mixtures on plasma cleaned ceramics. Final 
report *Electronic components’, 4)37320 *BDX-613- 
2107*®Rev.® 
CERAMICS;MATERIALS TESTING 
Evaluation of performance of thermal barrier coatings under 
simulated industrial;utility gas turbine conditions, 4)36273 
®TID-29086° 
CERAMICS;PERMEABILITY 
Hydrogen transport and solubility in non-metallic solids, 4)37941 
8CONF-780508-P2° 
CERAMICS INDUSTRY;ENERGY DEMAND 
Characterization of US industries for potential cogeneration 
applications, 4)36909 *DOE;ET-0076°® 
CERIUM;ADSORPTION 
Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4)35909 81 A-7456-MS® 
CERIUM;DESORPTION 
Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4)35909 *LA-7456-MS® 
CERIUM 141;RADIATION MONITORING 
Particulate radioactivity, mainly from nuclear explosions, in air 
and precipitation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 *EML-349° 


CESIUM 137;TISSUE DISTRIBUTION 


CERIUM 144; MONITORING 
High altitude balloon sampling program * Monitoring 
radioactivit ty at selected altitudes in the pooias vo by 4)37462 
SEML-349 
CERIUM 144;DOSIMETRY 
Suppression of the pulmonary clearance of Staphylococcus aureus 
in mice that had inhaled either *CeO: or **°PuOz, 4)37553 
CERIUM 144;RADIATION MONITORING 
EML surface air sampling program) the quality of analysis, 1977 
® Quality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 *EML-349° 
Particulate radi®activity, mainly from nuclear explosions, in air 
and precipitation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 *EML-349° 
Radioactivity from nuclear explosions in ground level air and 
precipitation in Sweden. Nal’ ®T1°-measurements from mid-year 
1972 to the end of 1975, 4)37459 *EML-349° 
Radioactivity in the lower a, 4)37461 *EML-349° 
CERIUM OXIDES;CRYSTAL D) 
Nature of extended defects and their ordering in fluorite-related 
refractory oxides, 4)37112 ieee nd 
CERIUM OXIDES;ELECTRIC CONDUCTIVITY 
Optimized electrolytic domain ‘peated in solid oxide 
are 4)36818 *BNL-50756° 
XIDES;ELECTRIC IMPEDANCE 
Conaaee impedance measurements Y* CeO: *Solid 
— for high-temperature fuel cell®, 4)36821 *BNL- 


CERIUM. OXIDES;IONIC CONDUCTIVITY 
Optimized electrolytic domain boundaries in solid oxide 
electrolytes, 4)36818 *BNL-50756° 
IUM;ABSORPTION SPECTROSCOPY 
Atomic absorption rier with an electrothermal graphite 
braid atomizer, 4)37161 
UM; RPTIO 


Sorption-desorption eats on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium 
uranium, plutonium, and americium, 4)35909 *LA- 7456-MS® 

CESIUM;DESORPTION 

Sorption-desorption studies on granite. I. pon studies of 
strontium, technetium, cesium, barium rune 
uranium, plutonium, and americium, 4935909 0 LA 56-MS°® 

CESIUM 134 34, RETENTION 
Retention of radiocesium by suckling rats as affected by oral 
u plements of AERIAL MON! at L-thyroxine, 4)37565 
CESIUM 137 ONITORING 


High shotebs tidlces balloon ae program *Monitoring o' 
radioactivit ty at selected altitudes in the ens. by 4)37462 
SEML-349 

CESIUM 137;BODY BURDEN 

Caesium-137 in the foodchain lichen-reindeer-man during 1976 to 

1978, 4)37474 ®COO-3011-10° 
CESIUM 137;RADIATION MONITORING 

Appendix to Environmental Measurements Labora‘ 

ey quarterly *Lead abstract®, 4)37463 3 EM 
49 

Caesium-137 in the foodchain lichen-reindeer-man during 1976 to 
1978, 4)37474 ®COO-3011-10° 

Cesium-137 in various Chicago foods. , 4)37476 *EML-349° 

Concentrations of '*7Cs, *°Po, and ?°* **°Py in tissues of Lapps. 
Preliminary report *Comparison with concentrations in tissues 
of southern Finns®, 4)37557 ®COO-3011-10° 

EML surface air sampling program) the quality of analysis, 1977 
®Quality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 *EML-349° 

Particulate radioactivity, mainly from nuclear explosions, i in air 
and precipitation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 *EML-349° 

Radioactive foodchains in the subarctic environment. Progress 
report, November 15, 1977-November 14, 1978 *Leading 
abstract®, 4)37471 *COO-3011-10° 

Radioactivity from nuclear explosions in ground level air and 
precipitation in Sweden. Nal® °T1°-measurements from mid-year 
1972 to the end of 1975, 4)37459 SEML-349° 

Radioactivity in the lower stratosphere, 4)37461 a 

Radiostrontium in milk and tap water re 
contamination ®fallout® in samples collected daily in New York 
City®, 4)37477 *EML-349°%a 

CESIUM 137;RADIOCHEMIC. , ANALYSIS 

Analyses of quality control sam: — at EML and contractor 

laboratories during 1978, ye ll, 50 SEML-349° 
CESIUM 137;RADIO AL CONCENTRATION 

Caesium-137 in the foodchein Raabuubdceraen during 1976 to 

1978, 4)37474 *COO-3011-10° 
CESIUM 137; ;TISSUE DISTRIBUTION 

Caesium-137 in the foodchain lichen-reindeer-man during 1976 to 

1978, 4)37474 *COO-3011-10° 





CESIUM COMPOUNDS;PRODUCTION 


Concentrations of *’Cs, Po, and *° *Pu in tissues of Lapps. 
Preliminary rt *Com with concentrations in tissues 
of —— Finns? 4)37557 *COO-3011-10° 

ne fs 
Beneficial Uses Program rt for period ending 
tember 30, 1978, 4) 43758 Sal -78-1952° 

CES FLUORIDES;CRITICAL FIELD 

Influence of Fermi surface anisotropy on H;sub c2;*T°, 4)37729 
CESIUM FLUORIDES;FERMI LEVEL 

Influence of Fermi surface anisotropy on yo c2;*T®, 4)37729 
CESIUM SULFATES;THERMODYNAMIC PROPERTIES 

Thermodynamic functions of gaseous K2SO, SO, in the 

standard state *From 100 to 3000°K ®, 4)37225 "ANL-77-21° 
CHAR OIL ENERGY DEVELOPMENT PROCESS 

See COED PROCESS 
CHARGED-PARTICLE TRANSPORT 

SSAq 6*ssZp*AN Aw trasXpA*pp* AN As 5=sa076 “sw7*sy7ph 

*0 Astiw'sy Ares == 
CHARGED-PARTICLE TRANSPORT;ENERGY LOSSES 
Interaction of radiation with matter, 4)37649 *COO-2386-17° 
CHARGED-PARTICLE TRANSPORT THEORY;MEETINGS 
Workshop on 2-D transport, 4)37803 *DOE;ET-0079° 
CHARGING *REACTOR® 
See REACTOR FUELING 
CHARS;CHEMICAL COMPOSITION 
“Coen assessment of the HYGAS Process. Project 9025 
uarterly progress report No. 6, October 1-December 31, 1977, 
4)35528 SFE-2433-24° 

Experimental analysis of the leaching characteristics of residual 
hygas coal gasification solids *53 references®, 4)35530 *FE- 
2496-289 

CHARS;COMBUSTION 

Pollutant control through staged combustion of pulverized coal. 
Technical progress report, January-April 1978, 4)35690 *FE- 
1817-5 

CHARS LEACHING 

Experimental analysis of the leaching characteristics of residual 
hygas coal gasification solids °53 references®, 4)35530 *FE- 
2496-28° 

CHARS;PHYSICAL PROPERTIES 

Experimental analysis of the leaching characteristics of residual 
hygas coal gasification solids *53 references®, 4)35530 *FE- 
2496-28° 

CHEMICAL ANALYSIS 
See also ELECTRON MICROPROBE ANALYSIS 
RADIOCHEMICAL ANALYSIS 
X-RAY FLUORESCENCE ANALYSIS 
CHEMICAL ANALYSIS;AUTOMATION 

Application of an inductively coupled plasma;direct reading 
polychromator to the multielement analysis of stream sediment 
extracts, 4)35852 *°Y;DK-211° 

CHEMICAL ANALYSIS;QUALITY CONTROL 

EML surface air sampling program) the quality of analysis, 1977 
®Quality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 °EML-349° 

Project airstream) analysis of quality control gas samples *CChF2, 
CChF, CCl, N2O, and SF¢ gas samples analyzed in quality 
control check®, 4)37146 SEML-349 

CHEMICAL BONDS;CLEAVAGE 

Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Phase I final report, July 1976-December 1977, 
4)35574 *FE-2305-18° 

CHEMICAL COMPOSITION;MICROSTRUCTURE 

Effect of nitrogen on the microstructure and stress corrosion 

cracking of stainless steel weld metals, 4)37093 
CHEMICAL COMPOSITION;STRESS CORROSION 

Effect of nitrogen on the microstructure and stress corrosion 

cracking of stainless steel weld metals, 4)37093 
CHEMICAL COMPOSITION;WELDED JOINTS 

Effect of nitrogen on the microstructure and stress corrosion 

cracking of stainless steel weld metals, 4)37093 
CHEMICAL EFFLUENTS;INFORMATION SYSTEMS 
Development of multimedia environmental goals *MEG’s® for 
= from fuel conversion processes *Development of a 
ter List of 600 contaminants with data on properties, 
occurrence, toxicity or health hazards, regulations, permissible 
concentration, etc.*, 4)35622 *EPA-600;7-78-063° 
a ape EXPLOSIONS; RAYLEIGH WAVES 
7 n and execution of the Rayleigh wave experimental program 
ucca Lake, Nevada, 4)37614 "UCRL-524469 
CHEMICAL EXPLOSIVES 
See also TATB 
CHEMICAL EXPLOSIVES;CHEMICAL PREPARATION 
Synthesis of chlorine-free TATB, 4)37422 *MHSMP-79-3° 
CHEMICAL EXPLOSIVES;DETONATIONS 

Laboratory and field investigations of shotfiring fumes of mining 

explosives in Poland, 4)35729 
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CHEMICAL EXPLOSIVES;GAS ANALYSIS 
— and field investigations of shotfiring fumes of mining 
losives in Poland, 4)35729 
ICAL EXPLOSIVES;IGNITION 
Thermal response of explosives subjected to external heating 
®TNT, Comp. B, HMX, TATB, DATB, and NQ®, 4)37421 
*1LA-7667-MS® 
CHEMICAL EXPLOSIVES;QUALITATIVE CHEMICAL 
ANALYSIS 
Characterization of mock high-explosive powder, 4)37426 *Y- 
2167 
CHEMICAL EXPLOSIVES;QUANTITATIVE CHEMICAL 
ANALYSIS 
Analysis of 1,3,5-triamino-2,4,6-trinitrobenzene;phenoxy 
onies a 4)37149 *UCID-18084* 
EXPLOS. sSAFETY 


Behavior of lightly confined high explosives i -— a jet-fuel fire 
SHMX, TATB, NQ®, 4)37425 SUCRL- 5265 
Characterization of mock high-explosive ncn 4)37426 *Y- 
2167 
CHEMICAL EXPLOSIVES;TEST FACILITIES 
Upgrading the Site 300 explosive hydrodynamic test facility, 
4)37424 *UCRL-52000-79-1° 
CAL EXPLOSIVES;THERMAL DEGRADATION 
Behavior of lightly confined high explosives in a jet-fuel fire 
SHMX, TATB, NQ®, 4)37425 °UCRL-52659° 
CHEMICAL INDUSTRY 
See also MINERAL INDUSTRY 
CHEMICAL INDUSTRY;CO-GENERATION 
Technical overview of cogeneration) the hardware, the industries, 
the potential development, 4)36955 *SAN-1223-T1° 
CHEMICAL INDUSTRY;ECONOMICS 
Economics considerations and investment procedure in planning 
engineering technical plants, 4)36618 
CHEMICAL INDUSTRY;ENERGY DEMAND 
Characterization of US industries for potential cogeneration 
applications, 4)36909 *DOE;ET-0076° 
CAL INDUSTRY; 


Economics considerations and — procedure in planning 
engineering technical plants, 4)366 
CHEMICAL PLANTS;INDUSTRIAL WASTES 
Prospects of energy recovery from the incineration of chemical 
plant wastes, 4)35998 
CHEMICAL REACTION KINETICS 
Radiation sensitization of a bacterial spore by cis- 
dichlorodiammineplatinum *II* and other metals, 4)37543 
CHEMICAL REACTION KINETICS;MATHEMATICAL 
MODELS 
Studies in chemical reactivity. Progress report, January 1, 1978- 
December 31, 1978, 4)37202 *COO-2026-38° 
CHEMICAL REACTORS;DESIGN 
Analysis of coal hydrogasification processes. Final report, 4)35537 
SFE-2565-14° 
CHEMICAL REACTORS;FLUIDIZATION 
Studies in support of recirculating bed reactors for the processing 
of coal. Topical report, 4)35497 *FE-2449-8° 
CHEMICAL REACTORS;MATHEMATICAL MODELS 
Mathematical model of the HYGAS pilot plant reactor, 4)35507 
8CONF-790405-11° 
CHEMICAL REACTORS;MIXING 
Studies in support of recirculating bed reactors for the processing 
of coal. Topical report, 4)35497 *FE-2449-8° 
CHEMICAL REACTORS;SIMULATION 
ESCOE engineering program. Quarterly report, June 1, 1978- 
August 31, 1978, 4)35529 ®*FE-2468-34° 
Y 


See also BIOCHEMISTRY 
PHOTOCHEMISTRY 
CHEMISTRY;CALCULATION METHODS 
Numerical algorithms in chemistry) algebraic methods 
®Workshop, August 9-11, 1978°, 4)37141 *LBL-8158° 
CHEMISTRY;RESEARCH PROGRAMS 
Summaries of FY 1978 research in the chemical sciences, 4)37140 
8 DOE;ER-0024° 
CHERENKOV COUNTERS;REVIEWS 
Cerenkov counters at ISABELLE, 4)37383 *BNL-25751° 
CHI-3500 RESONANCES;RADIATIVE DECAY 
Particles produced in association with PSI®3098°, 4)37678 ®COO- 
1195-440° 
CHLORELLA;ORIENTATION 
— effects in cellular and molecular systems, 4)37595 *LBL- 
452 


CHLORIDES;BIOLOGICAL EFFECTS 
Biochemical and morphological characterization of light and 
heavy sarcoplasmic reticulum vesicles, 4)37515 °UR-3490- 
1504°Vol.2 
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CHLORIDES;CORROSIVE EFFECTS 

Corrosion mechanisms in refuse-fired steam generators related to 
superheater tube failure, 4)37327 

Evaluation of the effectiveness of selected corrosion inhibitors for 
SS. of ——s steels in PCPVs, 4)37091 

ORNL;TM-6479 

Exploratory study of inhibition of intergranular stress corrosion 
cracking in sensitized Type 304 stainless steel, 4)36375 
®NUREG;CR-0754° 

Hydrogen sulfide stress corrosion cracking in materials for 
geothermal power, 4)37095 

* IELECTIVE 


CHLORIDES;ION S. ELECTRODE ANALYSIS 


Determination of chloride in titanium, titanium hydride 
pyrotechnic material, 4)37148 *MLM-2604° 
IRIDES;REMOVAL 


Applicability of coke plant water treatment technology to coal 

on 4)35611 *EPA-600;7-78-063° 
RINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
CHLORINATED ALIPHATIC HYDROCARBONS;AERIAL 

MONITORING 

Stratospheric distributions and inventories of trace gases in the 
northern hemisphere for 1976 *CChF2, CClsF, CCl, N2O, and 
SF. °, 4)37436 *EML-349° 

Trace gases in the stratosphere *CClF2, CClsF, CC, N2O, and 
SFe°, 4)37437 SEML-349° 

RINATED ALIPHATIC HYDROCARBONS;CHEMICAL 

ANALYSIS 

Project airstream) analysis of quality control gas samples *°CCl.Fs, 
CClsF, CCl, N2O, and SF¢ gas samples analyzed in quality 
control check®, 4)37146 *EML-349° 

CHLORINATION;BIOLOGICAL EFFECTS 

Synthesis, pathways, effects, and fate of chlorination by-products 
in freshwater, estuarine and marine environments. Annual 
report, September 10, 1976-September 30, 1977, 4)37486 °PNL- 
2909 


CHLORINE;CHEMICAL REACTION KINETICS 
Kinetics of chlorine-ammonia reactions in seawater. Annual 
report, June 1, 1977-May 31, 1978, 4)37180 SNUREG;CR-0528° 
Rate constants for the reactions of atomic chlorine with Group 4 
and Group 5 hydrides, 4)37182 
CHLOROFO IOLOGICAL ACCUMULATION 
Biocide by-products in aquatic environments. Annual report, 
October 1, 1977-September 30, 1978 * Analysis and toxicity of 
by-products from chlorine used in nuclear power plant cooling 
systems ®, 4)37570 *NUREG;CR-0504° 
CHLOROFORM;BIOLOGICAL EFFECTS 
Synthesis, pathways, effects, and fate of chlorination by-products 
in freshwater, estuarine and marine environments. Annual 
— September 10, 1976-September 30, 1977, 4)37486 *PNL- 
2 


CHLOROFORM;ECOLOGICAL CONCENTRATION 
Biocide by-products i in aquatic environments. Annual report, 
October 1, 1977-September 30, 1978 ® Analysis and toxicity of 
by-products from chlorine used in nuclear power plant cooling 
systems®, 4)37570 *NUREG;CR-0504° 
CHLOROFORM; TOXICITY 
Biocide by-products in aquatic environments. Annual report, 
October 1, 1977-September 30, 1978 ® Analysis and toxicity of 
by- -products from chlorine used in nuclear power plant cooling 
systems®, 4)37570 *NUREG;CR-0504° 
IROPHYLL;EXCITED STATES 
Investigation of the triplet state of chlorophylls. Technical 
proerens report, May 1, 1978-April 30, 1979, 4)37203 *COO- 
257 
CHLOROPLASTS;ORIENTATION 
a ¥ effects in cellular and molecular systems, 4)37595 ®*LBL- 
CHROMATES;ELECTRICAL PROPERTIES 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, January-March 31, 1978, 
4)36780 *FE-2248-19 
CHROMATES;ELECTROCHEMICAL CORROSION 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, January-March 31, 1978, 
4)36780 ®*FE-2248-19 
CHROMATES;THERMAL CONDUCTIVITY 
a testing and evaluation of MHD materials and 
a designs. Lees report, January-March 31, 1978, 
4)36780 SFE-2248-19 
CHROMATIN;BIOCHEMICAL REACTION KINETICS 
Analysis of chromatin reconstitution, 4)37508 
CHROMIUM;ABSORPTION SPECTROSCOPY 
Atomic absorption ey with an electrothermal graphite 
braid atomizer, 4)37 
CHROMIUM;GAS CHROMATOGRAPHY 
Progress report, July 1975-September 1977, 4)35941 °NBL-289° 


CHROMIUM OXIDES;PHYSICAL PROPERTIES 


CHROMIUM;METALLURGICAL EFFECTS 
Surface and microstructural characterization of commercial 
breeder reactor candidate alloys exposed to 700°C sodium, 
4)36412 *HEDL-TME-78-26° 
CHROMIUM;MONITORING 
EML surface air sampling program) the quality of analysis, 1977 
®Quality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 *°EML-349° 
eon and trace metals in surface air, 4)37465 °EML- 
349%a 
CHROMIUM:PLATING 
Method for conducting electroless metal-plating processes 
®Patent®, 4)37053 
CHROMIUM;X-RAY FLUORESCENCE ANALYSIS 
EML surface air sampling program) the quality of analysis, 1977 
5Quality control measures in radioactivity and trace metal 
sampling and — activities®, 4)37145 SEML-349° 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
CHROMIUM ALLOYS;CORROSION 
Hot corrosion of Ni-base turbine alloys in atmospheres in coal- 
conversion systems, 4)37092 
CHROMIUM ALLOYS;CORROSION RESISTANCE 
Development and engine testing of coatings on diesel engine 
components, January 1978-December 1978, 4)35797 *HCP;T- 
4288° 
CHROMIUM ALLOYS;CREEP 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 ®*COO-2975-25°® 
CHROMIUM ALLOYS;CRYSTAL-PHASE 
TRANSFORMATIONS 
Constitution diagram of the system uranium-chromium, 4)37060 
SUCRL-Trans-11445°® 
CHROMIUM ALLOYS;GAS TUNGSTEN-ARC WELDING 
Gas tungsten arc weldability of high Mn austenitic stainless steel, 
4)37052 
CHROMIUM ALLOYS;MATERIALS TESTING 
Formation of protective layers on alloys developed for use in coal 
gasification environments. Final report, 4)35541 °SAND-78- 
8277 
CHROMIUM ALLOYS;PHYSICAL RADIATION EFFECTS 
Radiation-induced solute segregation in a V-15 Wt. °Cr alloy, 
4)37100 *CONF-790125-35° 
CHROMIUM ALLOYS;STRESS CORROSION 
Hydrogen sulfide stress corrosion cracking in materials for 
geothermal power, 4)37095 
CHROMIUM ALLOYS;TENSILE PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 *COO-2975-25° 
CHROMIUM COMPLEXES;CHEMICAL BONDS 
Recent neutron diffraction studies of metal-hydrogen-metal bonds, 
4)37185 
CHROMIUM COMPLEXES;NEUTRON DIFFRACTION 
Recent neutron diffraction studies of metal-hydrogen-metal bonds, 
4)37185 
CHROMIUM COMPOUNDS;MATERIALS TESTING 
Results of tests and studies of American materials in the channel of 
the MHD facility U-02 *Phase III® *LaCrOs°, 4)36773 °>CONF- 
78 1009-1 
CHROMIUM OXIDES;CORROSION 
Corrosion of potential MHD preheater materials in liquid slag and 
slag-seed, 4)37122 °ANL-77-21° 
CHROMIUM OXIDES;CRYSTAL STRUCTURE 
Phase equilibria in the *La,Sr®CrOs system, 4)37111 *ANL-77-21° 
CHROMIUM OXIDES;ELECTRIC CONDUCTIVITY 
Electrical conductivity, volatilization and preparation of LaCrOs 
based oxides, 4)37118 *ANL-77-21° 
Electrical conductivity and thermal expansion of potential MHD 
electrodes based on mixed perovskites of lanthanum strontium 
chromite and strontium zirconate, 4)37119 SANL-77-21° 
CHROMIUM OXIDES;FABRICATION 
Advances in lanthanum chromite MHD electrode development, 
4)36770 *ANL-77-21° 
CHROMIUM OXIDES;MIXTURES 
Thermal shock behavior of magnesia chromite ceramic exposed to 
coal slag, 4)37115 SANL-77-21° 
CHROMIUM OXIDES;PHOTOELECTRON SPECTROSCOPY 
X-ray photoelectron spectra of LagOs, Cr2O3 and LaCrOs, 
4)37172 °ANL-77-21° 
CHROMIUM OXIDES;PHYSICAL PROPERTIES 
Advances in lanthanum chromite MHD electrode development, 
4)36770 *ANL-77-21° 





CHROMIUM OXIDES;THERMAL EXPANSION 


CHROMIUM OXIDES;THERMAL EXPANSION 
Electrical conductivity, volatilization and preparation of LaCrO; 
based oxides, 4)37118 *ANL-77-21° 
Electrical conductivity and thermal expansion of potential MHD 
electrodes based on mixed perovskites of lanthanum strontium 
chromite and strontium zirconate, 4)37119 *ANL-77-21° 
CHROMIUM OXIDES;THERMAL SHOCK 
Thermal shock behavior of magnesia chromite ceramic exposed to 
coal A 4)37115 *ANL-77-21° 
CHROMIUM STEELS 
Sf mavyp sAQms*2*N ANY® 5=wAA*SA sp syyA@*N 
wnaabe-s po sy el }éux<vDoxeo~d [V~~O0 faz 
See also CRO. 
CHROMIUM STEELS;STRESS CORROSION 
Hydrogen sulfide stress corrosion cracking in materials for 
geothermal power, 4)37095 
CHROMIUM-MOLYBDENUM STEELS;CREEP 
Constant- and variable-stress creep tests on 2 1;4 Cr-1 Mo steel at 
538°C, 4)37072 *ORNL;TM-6590° 
CHROMIUM-MOLYBDENUM STEELS;MECHANICAL 
PROPERTIES 
Mechanical properties test data for structural materials. 
Semiannual progress report for period ending January 31, 1979 
*HTGR and LMFBR materials®, 4)37070 °ORNL;BRP-79-1° 
CHROMIUM-NICKEL STEELS 
= {myn sANms*0*N. €w 3% ot T=1 0 * sANmDn * im 
05 A = BY r=; €w sANMNe tp =*9=10-= 
= also STAINLESS STEEL-18-8 
STAINLESS STEEL-304 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
CHROMIUM-NICKEL s;MICROSTRUCTURE 
Effect of nitrogen on the microstructure and stress corrosion 
cracking of stainless steel weld metals, 4)37093 
CHROMIUM-NICKEL STEELS;RATCHETIN 
Inelastic ratchetting analysis of the 2 1;4 Cr-1 Mo steel to type 316 
stainless steel dissimilar metal weldment region of specimen 
TTT-3, 4)37044 °ORNL-5512° 
CHROMIUM-NICKEL CORROSION 
Effect of nitrogen on the microstructure and stress corrosion 
cracking of stainless steel weld metals, 4)37093 
CHROMIUMSNICKEL STEELS; THERMAL 
Inelastic ratchetting analysis of the 2 1;4 Cr-1 Mo steel to type 316 
stainless steel dissimilar metal weldment region of specimen 
TTT-3, 4)37044 *ORNL-5512° 
CHROMIUM-NICKEL STEELS;WELDED JOINTS 
Effect of nitrogen on the microstructure and stress corrosion 
cracking of stainless steel weld metals, 4)37093 
Inelastic ratchetting analysis of the 2 1;4 Cr-1 Mo steel to type 316 
stainless steel dissimilar metal weldment region of specimen 
TTT-3, 4)37044 *ORNL-5512° 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS;RADIOINDUCTION 
Influence of testicular microanatomy on the potential genetic dose 
from internally deposited *** Pu citrate in Chinese hamster, 
mouse, and man *Measurements in mice and hamsters of dose 
distributions used in calculations for man based on measured 
anatomical features of human testes®, 4)37567 
CHRONIC IRRADIATION;SIMULATION 
Cell response to chronc irradiation-modeling and simulation 
studies *X radiation®, 4)37538 *TID-290-23° 
CIRCUIT BREAKERS;ELECTRIC FIELDS 
Investigation of the electrostatic field of the disconnector gap 
between contacts in high-voltage sulfur hexafluoride 
distribution devices, 4)37326 


See MOLLUSCS 
CLAYS;DYNAMIC LOADS 
Endochronic constitutive model for general hysteretic response of 
soils. Final report, 4)37133 *EPRI-NP-957° 
CLAYS;RADIONUCLIDE MIGRATION 
Laboratory studies of radionuclide distributions between selected 
ground waters and geologic media. Progress report, October 1- 
December 31, 1978, 4)37491 *LA-7638-PR® 
CLAYS;SORPTIVE PROPERTIES 
Laboratory studies of radionuclide distributions between selected 
ground waters and geologic media. Progress report, October 1- 
December 31, 1978, 4)37491 *LA-7638-PR® 
CLEAN COKE PROCESS;COAL PREPARATION 
CLEAN COKE process) process development studies. Final 
report. Volume 1. Summary of bench-scale studies, 4)35498 
*FE-1220-39°Vol.1” 
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CLEAN COKE PROCESS;FLOWSHEETS 
CLEAN COKE process) process devel t studies. Final 
cnet Volume 1. Summary of bench-scale studies, 4)35498 
220-39°Vol. 1= 


TES;FORECASTING 
a rd of oo activities on global climate. Part II, 4)37431 
RIVER BREEDER CTOR;REACTOR CORE 

DISRUPTION 
Structural response of 1;20-scale models of the Clinch River 
Breeder Reactor to a simulated hypothetical core disru tive 
i 4, 4)36506 *DOE;TIC-10063° 
REACTOR;REACTO IR INTERNALS 
rats calculate Clinch River Breeder Reactor 
um transient re 4)36428 
BREEDER | REACTOR;REACTOR VESSELS 
ag he po response of 1;20-scale models of the Clinch River 
Breeder Reactor to a simulated hypothetical core disruptive 
accident. Technical 4, 4)36506 *DOE;TIC-10063° 
RIVER REACTOR;STEAM GENERATORS 
CHF-induced thermal oscillations measured in an LMFBR steam 
generator tube wall, 4)36404 *ANL-CT-78-1° 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLE MHD GENERATORS;BLOWDOWN 
Design of 50 MW closed cycle MHD blowdown experiment, 
4)36747 
CLE MHD GENERATORS;ECONOMICS 
ystem studies of coal fired-closed cycle MHD for central station 
ee lants, 4)36750 
_— MHD GENERATORS;PERFORMANCE 


Closed je a MHD power generation experiments using a helium- 
cesium working fluid in the NASA Lewis facility, 4)36757 
CLOSED-CYCLE MHD GENERATORS;SYSTEMS ANALYSIS 
System studies of coal fired-closed cycle MHD for central station 


power plants, pn ye 
CLOSED-CYCLE MHD GENERATORS;TEST FACILITIES 
== of 50 MW closed cycle MHD blowdown experiment, 
my 6747 


"ae also BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
COAL;CARBONIZATION 
CLEAN COKE process) process development studies. Final 
rt. Volume 1. Summary of bench-scale studies, 4)35498 
*HE- 1220-39"Vol. 1 
COAL;CHARGES 
Potential utilization of Canadian thermal coal in Japan, 4)35726 
COAL;CHEMICAL ANALYSIS 
Characterization of coal for open cycle MHD power generation 
system. Task A, 4)35599 ®TID-28718° 
Characterization of coal for open cycle MHD power generation 
system, 4)35590 *FE-1811-20° 
Environmental characterization) CO2 Acceptor Process 
Gasification Plant. Final report, July 1976-March 1978. 
Appendices C-G, 4)35547 *FE-1734-44®Vol.11°Bk.3” 
Evaluation of coals for conversion to liquid hydrocarbons, 
4)35584 
Review of some physical methods of coal characterization, their 
application in constitution analysis and relevance to industrial 
utilization, 4)35592 *FE-2030-TR11° 
Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag deposit formation in boiler furnaces, 
4)35595 ®*FE-2316-7° 
COAL;CHEMICAL COMPOSITION 
Air pollution control) solid and liquid waste disposal 
consequences, 4)35618 
CLEAN COKE process) process development studies. Final 
oe Volume 1. Summary of bench-scale studies, 4)35498 
1220-39 Vol.1% 
Coal minerals biblio; hy. Final re othe June 1977-July 1978 
£439 selected artic Nest i ndexes’, 4) 33597 8 FE-2692-5° 
Environmental assessment of the HYGAS Process. Project 9025 
quarterly progress report No. 6, October 1-December 31, 1977, 
435528 SFE-2433-24 
Experimental analysis of the leaching characteristics of residual 
hygas coal gasification solids *53 references®, 4)35530 *FE- 
2496-28° 
Florida Power Corporation;Dravo Corporation coal;oil 
composite fuel program, 4)35698 *M-78-79° 
Hydrogasifier development for the Hydrane process. Annual 
report, March 1977-February 1978, 4)35531 ®*FE-2518-17° 
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Parametric study of coal-oil mixture combustion, 4)35707 *M-78- 
79 


Specific environmental aspects of Fischer-Tropsch coal 
conversion technology, 4)35636 *EPA-600;7-78-063° 

Study of the mineral matter distribution in pulverized fuel coals 
with respect to deposit formation in boiler furnaces. Phase 
1. Interim wh dog 2 uary-March 1978, 4)35596 *FE-2316-8° 

Volatility of coal and its Fis otetects, 4)35589 *EPA-600;7-78- 
063 


COAL;CHEMICAL REACTION KINETICS 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1978, 4)35521 ®*FE-2006-13° 
COAL;CHEMICAL REACTIONS 
Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Phase I final report, July 1976-December 1977, 
4)35574 ®*FE-2305-18° 
COAL;CLASSIFICATION 
Coalification scale, 4)35603 
AL;CLEANING 


Volatility of coal and its by-products, 4)35589 *EPA-600;7-78-063 
COAL;COMBUSTION 

Coal in Sweden. Main report, 4)36698 ®NE-1977-23° 

Disruptive combustion of coal-oil-mixture droplets, 4)35702 *°M- 
78-79 

Economic considerations for industrial firing of coal-oil mixtures, 
4)35719 ®M-78-79° 

Feasibility of using coal;water;oil as a clean liquid fuel, 4)35706 
8M-78-79° 

Florida Power Corporation;Dravo Corporation coal;oil 
composite fuel program, 4)35698 ®M-78-79° 

MHD coal combustion technology. Third quarter report, July 30- 
October 28, 1978, 4)36783 *FE-2711-3° 

Overview of the US DOE Coal-Oil Mixture program, 4)35694 
8M-78-79° 

Parametric studies of COM combustion, 4)35703 *M-78-79° 

Parametric study of coal-oil mixture combustion, 4)35707 °M-78- 
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Pollutant control through staged combustion of pulverized coal. 
Technical progress report, January-April 1978, 4)35690 ®°FE- 
1817-5 

Study of the mineral matter distribution in pulverized fuel coals 
with respect to sla; pooer formation in boiler furnaces. Phase 
1. Interim report, uary-March 1978, 4)35596 *FE-2316-8° 

Thermal efficiency of 2 a relg wall furnace fired with coal;oil 
mixtures at low concentrations °0 to 165°, 4)35705 8M-78-79° 

COAL;COMBUSTION KINETICS 
Combustion and characterization of coal, 4)36760 °ANL-77-21° 
COAL;COMBUSTION PRODUCTS 

Characterization i po el coal-fired MHD generators. 
Quarterly technical summary report No. 6, October 1- 
December 31, 1977, 4)36791 VARI. RR-116° 

Combustion diagnostics *Laser techniques for coal combustion 
gases®, 4)36763 *ANL-77-21° 

Mass spectrometric investigations of the ion chemistry of certain 
coal impurities, 4)35688 °ANL-77-21° 

Thermochemical = of combustion on plasma mixtures, 
4)35687 *ANL-77-21° 

Thermochemical effects in the determination of electrical 
conductivity in coal-fired MHD plasmas, 4)36764 ®*ANL-77-21° 

COAL;COMBUSTION PROPERTIES 

South Australian coals and their troublesome impurities, 4)35602 
COAL;DEMINERALIZATION 

Volatility of coal and its by-products, 4)35589 *EPA-600;7-78-063° 
COAL;DESULFURIZATION 

CLEAN COKE process) process development studies. Final 

gs Volume 1. Summary of bench-scale studies, 4)35498 
1220-39® Vol.1% 
COAL;DIELECTRIC PROPERTIES 
Use of dielectric pro} perties in the determination of COM stability, 
4)35709 ®*M-78-79 
COAL;DRYING 
Combined CO2-O:2 underground pyrolysis-gasification of 
southwestern coals. Progress report, October-December 1977, 
4)35540 *LA-7747-PR® 
COAL;ELECTRON MICROSCOPY 
Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag deposit formation in boiler furnaces, 
4)35595 ®FE-2316-7° 

Study of the mineral matter distribution in pulverized fuel coals 
with ns to slag deposit formation in boiler furnaces. Interim 
report, July-September 1977, 4)35594 ®FE-2316-6° 

COAL;EMULSIFICATION 
te of using coal;water;oil as a clean liquid fuel, 4)35706 
-78-79 

Overview of the US DOE Coal-Oil Mixture program, 4)35694 

8M-78-79° 


87S COAL;MIXING 


COAL;ENERGY MODELS 
National coal model) coal supply curves, 4)36697 *DOE;EIA- 
0103;2 
COAL;EXTRUSION 
Coal pump development and technical support project. Monthly 
project report, January 29-February 25, 1979, 4)35542 ‘TSR- 
79;2° 


COAL;FLUIDIZED-BED COMBUSTION 
Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Quarterly technical progress 
report, April-June 1978, 436268 3FE-2455-78-2° 
Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Quarterly technical progress 
report, July-September 1978, 4)36269 SFE-2455-78-3 
Industrial application of fluidized-bed combustion. Phase I. 
Quarterly technical progress report, October-December 1978, 
4)35692 °HCP;T2473-27° 
Modeling of fluidized bed combustion of coal. Quarterly technical 
progress report ®No. 7°, February 1-April 30, 1978, 4)35723 
MIT-2295-1-7° 
Multicell fluidized bed boiler design, construction and test 
program. Quarterly progress status report, October-December 
1978, 4)36272 *HCP;T1237-01;14° 
Slug flow model for coal combustion and desulfurization in 
fluidized beds) theoretical formulation, 4)35689 
8 ANL;CEN;FE-78-11° 
COAL;FORECASTING 
Energy projections) oil, natural amy and coal in the USSR and 
Eastern Europe ®Projections for 1985 to 2000°, 4)36695 
SUT;CES-PS-3° 
COAL;GRINDING 
EPDC COM R and D laboratory tests and pilot plants, 4)35704 
M-78-79 
Grinding of coal in oil, 4)35677 *M-78-79° 
New England Power Service Company demonstration project, 
4)35697 ®M-78-79° 
Slurry fuels and the use of additives, 4)35717 ®°M-78-79° 
COAL;HYDRAULIC TRANSPORT 
Mining research experiments with hydraulic conveyors for solids 
in operation, 4)37273 
Water as a working and transport fluid in mining. Pt. 2, 4)35664 
COAL;HYDROCRACKING 
Zinc halide hydrocracking process for distillate fuels from coal. 
Quarterly technical progress report, May 1-July 31, 1978, 
4)35571 ®FE-1743-57° 
COAL;HYDROGEN 
Mechanism and kinetics of selected hydrogen transfer reactions 
typical of coal liquefaction, 4)35575 ®*FE-2305-21° 
COAL;HYDROGENATION 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1978, 4)35521 *FE-2006-13° 
CLEAN COKE process) process development studies. Final 
report. Volume 1. Summary of bench-scale studies, 4)35498 
SFE-1220-39°Vol.1% 
Evaluation of coals for conversion to liquid hydrocarbons, 
4)35584 
Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, January-March 1978, 
4)35500 *FE-2305-21° 
Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, April-June 1978, 
4)35501 ®*FE-2305-24° 
Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Phase I final report, July 1976-December 1977, 
4)35574 ®*FE-2305-18° 
COAL;IMPORTS 
Potential utilization of Canadian thermal coal in Japan, 4)35726 
COAL;IMPURITIES 
South Australian coals and their troublesome impurities, 4)35602 
COAL;MACERALS 
Measurement of reflectance of coal macerals) its automation and 
significance, 4)35591 *FE-2030-TR10° 
COAL;MARKET 
Potential utilization of Canadian thermal coal in Japan, 4)35726 
COAL;MATERIALS HANDLING 
Coal in Sweden. Main report, 4)36698 *NE-1977-23° 
COAL;MEETINGS 
First international symposium on coal-oil mixture combustion, 
4)35693 ®*M-78-79° 
COAL;MIXING 
Coal-oil mixture projects in Canada, 4)35696 *M-78-79° 
Coal-oil mixture *COM®) a preliminary US market study, 4)35721 
8M-78-79° 
Coal-oil mixture economics and a applicability for utility boiler coal 
conversions, 4)35722 °M-78-79 





COAL;PERFORMANCE 
ity) sensitivity to coal-oil price differentials, 


OMS 18 ®*M-78-79° 

Denne of coal-oil mixture combustion in an industrial 
scale boiler, pee ®°M-78-79° 

—— of coal-oil mixture stability, ge 5M-78-79° 

it and evaluation of highly-loaded coal slurries, 

POas6 8 ®°M-78-79° 

EPDC COM R and D laboratory tests and pilot plants, 4)35704 
§M-78-79° 

Evaluation of equipment for NEPSCo 
demonstration pro 4)35708 °M-78-79° 

First international symposium on coal-oil mixture combustion, 
4)35693 ®°M-78-79° 

Florida Power Corporation;Dravo Corporation 
composite fuel program, 4)35698 *M-78-79° 

Interlake, Inc. demonstration project, 4)35699 ®*M-78-79° 

Investigation and measurement of stability in coal-oil mixtures, 
4)35713 *M-78-79° 

Measurement and control of the coal in coal-oil mixtures, 4)35711 
§M-78-79° 

New England Power Service Company demonstration project, 
4)35697 ®*M-78-79° 

Outline of COM R and D in Japan, 4)35695 *M-78-79° 

Parametric studies of COM combustion, 4)35703 §M-78-79° 

Properties and behavior of some coal-oil mixtures, 4)35716 *M-78- 
79 

Slurry fuels and the use of additives, 4)35717 *M-78-79° 

Stability of coal-oil mixtures, 4)35712 *M-78-79° 

Survey of commercial instrumentation for the continuous 
measurement of viscosity and coal content of coal-oil mixtures, 
4)35710 ®°M-78-79° 

Update) General Motors’ coal-oil mixtures program, 4)35700 *M- 
78-79 

Use of attapulgite clay-surfactant gels to stabilize coal-oil 
mixtures, 4)35715 *M-78-79° 

Utilization of coal oil mixtures in existing utility and industrial 
boilers, 4)35720 *M-78-79° 

AL;PERFORMANCE 


coal-oil mixture 


Water as a wor ~~ Se transport fluid in mining. Pt. 2, 4)35664 
COAL;PETROLOG 
Review of some physical methods of coal characterization, their 
application in constitution analysis and relevance to industrial 
utilization, 4)35592 *FE-2030-TR11° 
COAL;PHYSICAL PROPERTIES 
ea a bore core evaluation test program, 4)35650 
COAL;P’ CITY 
Review of some physical methods of coal characterization, their 
application in constitution analysis and relevance to industrial 
utilization, 4)35592 *FE-2030-TR11° 
COAL;PRODUCTION 
Briefing on the impacts of the National om Pian on regional 
coal production. a ges ke park rt No. 34 
*Forecasting to 1985 and 1990°, 4)35731 *UCRL-13946° 
Potential utilization of Canadian thermal coal in Japan, 4)35726 
U.S. coal) an alternative to oil and gas, 4)36699 
COAL;PYROLYSIS 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly tly 
progress uly-September 1978, 4)35521 *FE-2006-13° 
Combin od COs-Oy underground pyrolysis-gasification of 
pene th coals. Progress report, October-December 1977, 
4)35540 *LA-7747-PR® 
= of coal and its by-products, 4)35589 *EPA-600;7-78- 


COAL;QUANTITY RATIO 
Thermal efficiency of a hot wall furnace fired with coal;oil 
mixtures at low concentrations °0 to 165°, 4)35705 ®M-78-79° 
COAL;RADIOMETRIC SORTING 
Coal sorting by x-ray transmission, 4)35686 


Measurement of reflectance of coal macerals) its automation and 
significance, 4)35591 *FE-2030-TR10° 
Review of some physical methods of coal characterization, their 
application in constitution analysis and relevance to industrial 
utilization, 4)35592 *FE-2030-TR11 
AL;RESEARCH 


Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress cody ay April-June 1978, 4)35520 *FE-2006-12° 

COAL;SAMP. 

Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag deposit formation in boiler furnaces, 

4)35595 *FE-2316-7° 

AL;SLURRY PIP. 


—y consumption in the pipeline industry, 4)36905 *SAN-1171- 
1; 
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COAL;SOLVENT EXTRACTION 
Applied research and evaluation of process concepts for 
liquefaction and tion of western coals. Quarterly 
pro re uly-September 1978, 4)35521 °FE-2006-13° 
co, PL iD DEMAND 
National coal mode!) coal supply curves, 4)36697 *DOE;EIA- 
0103;2 
COAL;TRADE 
Coal in Sweden. Main report, 4)36698 *NE-1977-23° 
COAL;TRANSPORT 
Briefing on the impacts of the National on dl Plan on regional 
coal production. Draft final sah ay rt No. 
*Forecasting to 1985 and 1990°, 4)35731 °UCRL-13946° 
Coal mining, 4)35653 *FE-1216-T1 
Cost models for coal transportation by common carrier. Final 
pons ® Marginal costs( effect of volume and traffic conjection®, 
4)35676 *EPRI-EA-675° 
Moving a national resource. A compendium on interregional coal 
transportation, 4)35679 *TID-28762° 
COAL;WASHING 
Bore core washability data) its use and limitation in field 
Pc sapme and washery design, 4)35685 
and processing of coal and mineral ores, 4)35681 
COAL DI D ITS;EVALUATION 
Coal borehole evaluation, 4)35646 
Correlation of weathered lignite with pH and depth of cover, 
4)35643 
COAL DEPOSITS;EXPLORATION 
Coal borehole evaluation, 4)35646 
Compromise in coal seam description, 4)35642 
Computer-based geolog;assaylog system for coal exploration and 
evaluation *Minad system’, 4)35651 
Correlation of weathered lignite with pH and depth of cover, 
4)35643 
ae equipment and techniques in Australian coal exploration, 
4)35647 
Field description of coal *Book®, 4)35639 
Field description and characterization of coals samples by the 
Oklahoma Geological Survey, 1971-1976, 4)35645 
Further suggestions about coal description in the field, 4)35640 
a description of coal with particular reference to seams 
in southern Illinois, 4)35641 
Megascopic description of coal drill cores, 4)35644 
Optimizing a bore core evaluation test program, 4)35650 
Planning of exploratory drilling programs, logging and sampling 
of exploratory drill holes for coal, 4)35648 
Role of the — survey of Queensland in exploratory coal 
drilling, 4)3564' 
COAL DE ITS;GEOLOGY 
Conditions of deposits in the opencast mines of the Bavarian 
Brown Coal Industry Co. and their effect on measures for 
reinstatement of the ground, 4)35660 
Field description of coal *Book®, 4)35639 
Further suggestions about coal description in the field, 4)35640 
COAL DE ITS;LITHOLOGY 
Compromise in coal seam descri ription, 4)35642 
Field description of coal *Book*, 4)35639 
Megascopic description of coal with particular reference to seams 
in eet mc Illinois, 4)35641 
Megascopic description of coal drill cores, 4)35644 
COAL DE ITS;PERMEABILITY 
Combined CO2-O:2 underground pyrolysis-gasification of 
southwestern coals. Progress report, October-December 1977, 
4)35540 ®*LA-7747-PR® 
COAL DEPOSITS;PETROLOGY 
Compromise in coal seam descri: ription, 4)35642 
Field description of coal *Book®, 4)35639 
Field description and characterization of coals samples by the 
Oklahoma Geological Survey, 1971-1976, 4)35645 
Further suggestions about coal description in the field, 4)35640 
—— description of coal with particular reference to seams 
in southern Illinois, 4)35641 
lt gq ee of coal drill cores, 4)35644 
ITS;REFLECTIVITY 


COAL DE 


—— description of coal with particular reference to seams 
in southern Illinois, 4)35641 


COAL DEPOSITS;ROCK MECHANICS 


Bore core evaluation for coal mine design, 4)35673 


COAL DEPOSITS;THERMAL CONDUCTIVITY 


Combined CO2-O2 underground pyrolysis-gasification of 
southwestern coals. Progress report, October-December 1977, 
4)35540 *LA-7747-PR® 


COAL FINES;FLAMES 


Mass spectrometric investigations of the ion chemistry of certain 
coal impurities, 4)35688 °ANL-77-21° 

Microstructure of pulverized coal flames by direct, molceular 
beam mass spectrometry, 4)36762 *ANL-77-21° 
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COAL FUEL CELLS;ELECTROCATALYSTS 
Electrocatalysis of coal pas compounds on solid oxide electrolytes, 
4)36825 °BNL- 50756 
AL FUEL CELLS;ELECTROCHEMISTRY 
Electrocatalysis of coal Bs compounds on solid oxide electrolytes, 
4)36825 *BNL-50756 
COAL GAS;CLEANING 
Applicability of coke plant water treatment technology to coal 
gasification, 4)35611 *EPA-600;7-78-063° 
COAL GAS;DECOMPOSITION 
Hydrogen production method and its profitableness, 4)35965 
COAL GAS;THERMODYNAMIC PROPERTIES 
Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, December 16, 1978-March 15, 1979, 
4)35593 ®FE-2278-12° 
COAL GASIFICATION 
See also BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COED PROCESS 
HYDRANE PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
LURGI PROCESS 
SYNTHANE PROCESS 
Alternative to petroleum gasoline and gas from coal, 4)35544 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. rly 
progress report, April-June 1978, 4)35520 *FE-2006-12° 
COAL GASIFICATION;CHEMICAL REACTORS 
Gas generator with cylindrical pressure reactor *Patent®, 4)35551 
COAL GASIFICATION;COMPARATIVE EVALUATIONS 
Combined shift-methanation processes. Final report, 4)35524 *FE- 
2240-97° 
COAL GASIFICATION;ENGINEERING 
Coal gasification program, reports on work by C F Braun and Co. 
Index) revision 2 ®A list of 60 reports®, 4)35525 ®FE-2240-99° 
COAL GASIFICATION;ENVIRONMENTAL IMPACTS 
Environmental aspects of fossil energy demonstration plants, 
4)35625 *EPA-600;7-78-063° 
COAL GASIFICATION;EVALUATION 
Analysis of coal hydrogasification processes. Final report, 4)35537 
5 FE-2565-14° 
Low- and medium Btu gasification) report on a focus group 
discussion, 4)35510 *DOE;TIC-10024° 
COAL GASIFICATION;FLOWSHEETS 
Coal gasification with process heat of nuclear reactors, 4)35561 
COAL GASIFICATION;FUEL FEEDING SYSTEMS 
Coal pump development and technical support project. Monthly 
pecyeet report, January 29-February 25, 1979, 4)35542 ®*TSR- 


COAL GASIFICATION;GOVERNMENT POLICIES 
Coal conversion at a stalemate *Institutional barriers seen as more 
formidable than technical®, 4)36632 
COAL GASIFICATION;PILOT PLANTS 
Phase I) the pipeline gas demonstration plant. Annual technical 
proress report, 1 July 1977-30 June 1978, 4)35536 ®*FE-2542-12° 
COAL GASIFICATION;PROCESS HEAT 
Research and development work for hydrogasification of coal 
with nuclear process heat in the framework of PNP-project, 
4)35505 *BMFT-FB-T-78-25° 
COAL GASIFICATION;PROCESS HEAT REACTORS 
Coal gasification with process heat of nuclear reactors, 4)35561 
COAL GASIFICATION;SLAGS 
Gas generator with cylindrical pressure reactor *Patent®, 4)35551 
COAL GASIFICATION;TURBINES 
Hot corrosion of Ni-base turbine alloys in atmospheres in coal- 
conversion systems, 4)37092 
COAL GASIFICATION PLANTS 
Plant for manufacturing solid and gaseous products from coal with 
low sulphur content for combined power and gas generation 
5Patent®, 4)35552 
COAL GASIFICATION PLANTS;AIR POLLUTION 
ABATEMENT 
Specific environmental aspects of Fischer-Tropsch coal 
conversion technology, 4)35636 *EPA-600;7-78-063° 
COAL GASIFICATION PLANTS;AIR POLLUTION CONTROL 
Future need and impact on the particulate control equipment 
industry due to synthetic fuels, 4)35612 *°EPA-600;7-78-063° 
COAL GASIFICATION PLANTS;CHEMICAL EFFLUENTS 
Development of multimedia environmental goals *MEG’s° for 
pollutants from fuel conversion processes *Development ofa 
Master List of 600 contaminants with data on properties, 
occurrence, toxicity or health hazards, regulations, permissible 
concentration, etc.®, 4)35622 *EPA-600;7-78-063° 
COAL GASIFICATION PLANTS; ;CORROSION 
Corrosion of metals in coal- gasification environments, 4)35506 
8 CONF-790145-2° 


COAL GASIFICATION PLANTS;ENVIRONMENTAL 


Formation of protective layers on alloys developed for use in coal 
gasification environments. Final report, 4)35541 *SAND-78- 
8277° 

COAL GASIFICATION PLANTS;COST 

CO: Acceptor Process Gasification Pilot Plant) commercial p) 
conceptual design and cost estimate. Final report, Volume FO 
Book 1 of 3, North Dakota lignite gasification, economics and 
description, August 1976-December 1977, 4)35554 ®*FE-1734- 
43®Vol.10Bk.1” 

CO, Acceptor Process Gasification Pilot Plant) commercial plant 
conceptual design and cost estimate. Final report, Volume 10) 
Book 2 of 3, North Dakota lignite gasification process design, 
August 1976-December 1977 *Diagrams and brief descriptions®, 
4)35557 ®°FE-1734-43*Vol.10° Bk.2” 

Phase I) the pipeline gas demonstration plant. Annual technical 
proress report, 1 July 1977- 30 June 1978, 4)35536 *FE-2542-12° 

COAL GASIFICATION P ESIGN 

CO, Acceptor Process Gasification Pilot Plant) commercial plant 
conceptual design and cost estimate. Final > aga Volume 10) 
Book 1 of 3, North Dakota lignite gasification, economics 
description, August 1976-December 1977, 435554 SFE-1734- 

43®Vol.10°Bk.1” 

CO: Acceptor Process Gasification Pilot Plant) commercial plant 
conceptual design and cost estimate. Final report, Volume 10) 
Book 3 of 3, Texas lignite gasification, Au ugust 1976-December 
1977, 4)35555 *FE-1734-43*Vol.10% Bk.3 

CO, Acceptor Process Gasification Pilot Plant) commercial plant 
conceptual design and cost estimate. Final report, Volume 10) 
Book 2 of 3, North Dakota lignite gasification process design, 
August 1976-December 1977 *Diagrams and brief descriptions®, 
4)35557 ®FE-1734-43*®Vol.10°Bk.2 

Phase 1) the pipeline gas demonstration plant. Design and 
evaluation of commercial plant. Volume 2. Process and project 
engineering design, 4)35533 8 FE-2542-10®Vol.2” 

Phase I) the pipeline gas demonstration plant. Design and 
evaluation of commercial plant. Volume 1. Executive summary, 
4)35532 ®*FE-2542-10®Vol.1” 

Phase I) the pipeline demonstration plant. Annual technical 
proress report, 1 July 1977-30 June 1978, 4)35536 *FE-2542-12° 


Project POGO) coal saleney complex conceptual 
design;economic analysis( power, oil, ie) other products. R and 
4)35517 


D report No. 114, interim report No. -1775-13° 
COAL GASIFICATION PLANTS;ECONOMIC ANALYSIS 
Phase I) the oom Gas Demonstration Plant. Design and 
evaluation of Commercial Plant. Volume 3. Part One) economic 
Analysis( Part Two) technical Assessment, 4)35534 ®*FE-2542- 
10®Vol.3” 
Phase I) the pipeline gas demonstration plant. Annual technical 
proress report, 1 July 1977-30 June 1978, 4)35536 ®FE-2542-12° 
Project POGO) coal refinery complex “pas other p 
design;economic analysis( power, oil, % other products. R and 
D report No. 114, interim report No. 6, 4)35517 SPE-1775-13° 
COAL GASIFICATION PLANTS;ECONOMIC IMPACT 
Control technology development for products;by-products of coal 
conversion systems, 4)35635 *EPA-600;7-78-063° 
COAL GASIFICATION PLANTS;ECONOMICS 
Considerations in sizing coal gasification plants. Final report, 
4)35522 *FE-2240-40° 
COAL GASIFICATION PLANTS;ENGINEERING 
Phase 1) the pipeline gas demonstration plant. Design and 
evaluation of commercial plant. Volume 2. Process and project 
engineering design, 4)35533 ®FE-2542-10®Vol.2” 
COAL GASIFICATION PLANTS;ENVIRONMENTAL EFFECTS 
Environmental and engineering evaluation of the Kosovo Coal 
Gasification Plant, Yugoslavia, 4)35629 *EPA-600;7-78-063° 
Fate of pollutants in industrial gasifiers, 4)35630 *°EPA-600;7-78- 
063 


COAL GASIFICATION PLANTS;ENVIRONMENTAL IMPACTS 

Control technology development for products; by-products of coal 
conversion systems, 4)35635 *EPA-600;7-78-063° 

Environmental aspects of fuel conversion technology. III, 4)35621 
SEPA-600;7-78-063° 

Environmental assessment methodology for fossil energy 
processes, 4)35511 *EPA-600;7-78-063° 

Environmental research related to fossil fuel conversion, 4)35626 
SEPA-600;7-78-063° 

Gasification process;environmental characterization from pilot 
plant data, 4)35633 *EPA-600;7-78-063° 

High Btu gasification environmental assessment) work status and 
plans, 4)35628 *EPA-600;7-78-063° 

oe -Btu gasification-environmental assessment, 4)35627 °EPA- 

7.78 

Non-site- <eeuttie test plan, 4)35623 °EPA-600;7-78-063° 

Phase I) the pipeline gas demonstration plant. Design and 
evaluation of Commercial Plant. Volume 4. Environmental 
assessment and site requirements, 4)35535 *FE-2542-10°Vol.4% 





COAL GASIFICATION PLANTS;EVALUATION 


COAL GASIFICATION PLANTS;EVALUATION 
Environmental and me evaluation of the Kosovo Coal 
Gasification Plant, Yu 4)35629 | *EPA-600;7-78-063° 
COAL GASIFICATION P’ FEEDING SYSTEMS 
Development of coal piston feeder. Phase-I, final report, 4)35519 
SFE-1794-42° 
COAL GASIFICATION PLANTS;HEALTH HAZARDS 
Protecting worker safety and health in coal conversion *NIOSH 
Pro ®, 4)35727 *EPA-600;7-78-063° 
COAL GASIFICATION PLANTS;MATERIALS 
Corrosion of metals in coal-gasification environments, 4)35506 
5 CONF-790145-2° 
COAL GASIFICATION P TERIALS TESTING 
Formation of protective layers on alloys developed for use in coal 
— environments. Final report, 4)35541 *SAND-78- 


COAL GASIFICATION PLANTS;MEASURING INSTRUMENTS 
Instrumentation and process control for coal conversion. 
Quarterly techni progress report, April-June 1978, 4)35503 
8 ANL-FE-49622-21 
COAL GASIFICATION PLANTS;OPTIMIZATION 
ESCOE engineering program. Quarterly report, June 1, 1978- 
August 31, 1978, 4)35529 *FE-2468-34° 
COAL GASIFICATION PLANTS;PLANNING 
Preliminary design services) research and devel rt No. 
114. Quarterly report, January-March 1978, 4)35518 " 1775- 
7° 


1 
COAL GASIFICATION PLANTS;POLLUTION CONTROL 
Control technology development for products;by-products of coal 
conversion systems, 4)35635 *EPA-600;7-78-063° 
COAL GASIFICATION P ; PROCESS ee 
Instrumentation and process control for coal conversi 
Quarterly technical progress report, April-June 1978, 8, 4)35503 
8 ANL-FE-49622-21 
COAL GASIFICATION PLANTS;REFRACTORIES 
Chemical and physical stability of refractories for use in coal 
gasification. Tenth quarterly one report, 1 August 1978-31 
October 1978, 4)35509 *COO-2904-10 
COAL GASIFICATION PLANTS;SIMULATION 
Development of a modular software system for the dynamic 
simulation of coal conversion plants. _— report, July- 
September 1978, 4)35526 *FE- F338. 11 
COAL GASIFICATION PLANTS;SITE SELECTION 
Phase I) the pipeline gas demonstration plant. Design and 
evaluation of Commercial Plant. Volume 4. Environmental 
assessment and site requirements, 4)35535 ®FE-2542-10°Vol.4” 
— be ny ae PLANTS SIZE i 
msiderations in sizin gasification plants. F; rt, 
4)35522 *FE- 2240-409 “ete 
COAL GASIFICATION PLANTS;SOLID WASTES 
Comparison of trace element analyses of North Dakota lignite 
laboratory ash with Lurgi gasifier ash and their use in 
environmental analyses, 4)35512 *EPA-600;7-78-063° 
Solubility and toxicity of potential pollutants in solid coal wastes, 
4)35610 *EPA-600;7-78-063° 
COAL GASIFICATION PLANTS;VALVES 
Valve development for coal gasification plants. Phase II *Draft® 
Quarterly technical program report, October-December 1978, 
4)35527 -2356-80° 
COAL GASIFICATION PLANTS;WASTE MANAGEMENT 
Control Wwe development for fuel conversion system 
wastes, 4)35 EPA-600;7-78-063° 
COAL GASIFICATION PLANTS;WASTE PROCESSING 
Treatment of phenolic wastes, 4)35607 *EPA-600;7-78-063° 
COAL GASIFICATION PLANTS;WASTE WATER 
Analysis of RA-21 effluent data) GFERC slagging fixed bed 
gasifier, 4)35613 *FE-2496-24° 
Applicability of coke plant water treatment technology to coal 
gasification, 4)35611 *EPA-600;7-78-063° 
Biological treatment of coal conversion condensates, 4)35609 
SEPA-600;7-78-063° 
Composition and biodegradability of organics in coal conversion 
wastewaters, 4)35608 *EPA-600;7-78-063° 
COAL INDUSTRY 
See also MINERAL INDUSTRY 
COAL INDUSTRY;ECONOMIC DEVELOPMENT 
Coke-oven gas and natural gas. Development efforts by the supply 
industry from 1948 to 1978 8, 4)35800 
COAL INDUSTRY;LABOR RELATIONS 
Coal mining, 4)35653 *FE-1216-T1° 
COAL INDUSTRY;MANPOWER 
Coal mining, 4)35653 *FE-1216-T1° 
COAL LIQUEFACTION 
See also COED PROCESS 
H-COAL PROCESS 
SRC-II PROCESS 
Alternative to petroleum gasoline and gas from coal, 4)35544 
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Research and development of rapid hydrogenation for coal 
conversion to synthetic motor fuels *riser cracking of coal®. 
Second quarter report, July 1-September 30, 1978, 4)35576 *FE- 
2307-42 

COAL LIQUEFACTION;CHEMICAL REACTION YIELD 

Process development for solvent refined lignite laboratory 
autoclave studies) Part II. Project lignite) premium fuels from 
Northern Great Plains lignite. R and D report No. 106, Interim 
report no. 4, 4)35570 *FE-1224-79° 

COAL LIQUEFACTION;ENVIRONMENTAL EFFECTS 

Aromatic nitrogen compounds in fossil fuels) a potential hazard, 

4)35619 *CONF-790415-23° 
COAL LIQUEFACTION;ENVIRONMENTAL IMPACTS 

Environmental aspects of fossil energy demonstration plants, 

4)35625 *EPA-600;7-78-063° 
COAL LIQUEFACTION;EVALUATION 

Evaluation of coals for conversion to liquid hydrocarbons, 

4)35584 
COAL LIQUEFACTION;GOVERNMENT POLICIES 

Coal conversion at a stalemate *Institutional barriers seen as more 

formidable than technical®, 4)36632 
COAL LIQUEFACTION;HYDROGEN TRANSFER 

Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels) basic and exploratory research. Quarterly 
report, September 16, 1978-December 15, 1978, 4)35573 *FE- 
2202-39 

COAL LIQUEFACTION;MATERIAL BALANCE 

Process development for solvent refined lignite laboratory 
autoclave studies) Part II. Project lignite) premium fuels from 
Northern Great Plains lignite. R and D report No. 106, Interim 
report no. 4, 4)35570 *FE-1224-79° 

Solvent refined lignite process development. Quarterly technical 
Pere report No. 3, January-March 1978, 4)35566 *COO- 
4189-14 

COAL LIQUEFACTION;YIELDS 

Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels) basic and exploratory research. Quarterly 
report, September 16, 1978-December 15, 1978, 4)35573 *FE- 
2202-39 

Solvent refined lignite process development. Quarterly technical 
progress report No. 3, January-March 1978, 4)35566 *COO- 
4189-14 

COAL LIQUEFACTION PLANTS;AIR POLLUTION CONTROL 

Future need and impact on the particulate control equipment 

industry due to synthetic fuels, 4)35612 *EPA-600;7-78-063° 
COAL LIQUEFACTION PLANTS;CHEMICAL EFFLUENTS 

Development of multimedia environmental goals *MEG’s® for 
pollutants from fuel conversion processes *Development of a 
Master List of 600 contaminants with data on properties, 
occurrence, toxicity or health hazards, regulations, permissible 
concentration, etc.*, 4)35622 *EPA-600;7-78-063° 

COAL LIQUEFACTION PLANTS;DESIGN 

EDS coal liquefaction process development, Phases IIIB;IV. 
Annual technical p progress report, July 1, 1977-June 30, 1978, 
4)35579 ®*FE-2893-17 

Project POGO) coal refinery complex conceptual 
design;economic analysis( power, oil, gas, other products. R and 
D report No. 114, interim report No. 6, 4)35517 *FE-1775-13° 

COAL LIQUEFACTION PLANTS;ECONOMIC ANALYSIS 

Project POGO) coal refinery complex conceptual 
design;economic analysis( power, oil, gas, other products. R and 
D report No. 114, interim report No. 6, 4)35517 °FE-1775-13° 

COAL LIQUEFACTION PLANTS;ECONOMIC IMPACT 

Control technology development for products;by-products of coal 

conversion systems, 4)35635 *EPA-600;7-78-063° 
COAL LIQUEFACTION PLANTS;ENVIRONMENTAL 

IMPACTS 

Control technology development for products;by-products of coal 
conversion systems, 4)35635 *EPA-600;7-78-063° 

Environmental aspects of fuel conversion technology. III, 4)35621 
SEPA-600;7-78-063° 

Environmental assessment methodology for fossil energy 
processes, 4)35511 *EPA-600;7-78-063° 

Environmental research related to fossil fuel conversion, 4)35626 
SEPA-600;7-78-063" 

Liquefaction environmental assessment, 4)35631 *EPA-600;7-78- 
063 


COAL LIQUEFACTION PLANTS;MEASURING INSTRUMENTS 
Instrumentation and process control for coal conversion. 
Quarterly technical progress report, April-June 1978, 4)35503 
8S ANL-FE-49622-21° 
COAL LIQUEFACTION PLANTS;OPTIMIZATION 
ESCOE engineering program. Quarterly report, June 1, 1978- 
August 31, 1978, 4)35529 *FE-2468-34° 
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COAL LIQUEFACTION PLANTS;PLANNING 
Preliminary design services) research and development report No. 
114. Quarterly report, January-March 1978, 4)35518 ®*FE-1775- 
17° 


COAL LIQUEFACTION PLANTS;POLLUTION CONTROL 
Control technology development for products;by-products of coal 
conversion systems, 4)35635 *EPA-600;7-78-063° 
COAL LIQUEFACTION PLANTS;PROCESS CONTROL 
Instrumentation and process control for coal conversion. 
Quarterly technical progress report, April-June 1978, 4)35503 
8 ANL-FE-49622-21° 
COAL LIQUEFACTION PLANTS;SOLID WASTES 
Solubility and toxicity of potential pollutants in solid coal wastes, 
4)35610 *EPA-600;7-78-063° 
COAL LIQUEFACTION PLANTS;WASTE MANAGEMENT 
Control technology development for fuel conversion system 
wastes, 4)35606 *EPA-600;7-78-063° 
COAL LIQUIDS;CATALYTIC CRACKING 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1978, 4)35521 ®*FE-2006-13° 
COAL LIQUIDS;CHEMICAL ANALYSIS 
Effects of solvent characteristics on Wyodak coal liquefaction. 
Quarterly technical progress report, October 1978-December 
1978, 4)35578 ®*FE-2367-12° 
Evaluation of coals for conversion to liquid hydrocarbons, 
4)35584 
COAL LIQUIDS;CHEMICAL COMPOSITION 
Solvent refined coal *SRC® process. Quarterly technical progress 
report, January 1-March 31, 1978, 4)35568 *FE-0496-155° 
COAL LIQUIDS;COMBUSTION PRODUCTS 
Evaluation of performance of thermal barrier coatings under 
simulated industrial;utility gas turbine conditions, 4)36273 
STID-29086° 
COAL LIQUIDS;DEASHING 
Solvent refined lignite process development. Quarterly technical 
progress report No. 3, January-March 1978, 4)35566 *COO- 
4189-14° 
COAL LIQUIDS;FRACTIONATION 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1978, 4)35521 ®FE-2006-13° 
Solvent refined coal *SRC® process. Quarterly technical progress 
report, January 1-March 31, 1978, 4)35568 *FE-0496-155° 
Viscosity, calorimetric, and proton magnetic resonance studies on 
coal liquid fractions in solution, 4)35600 
COAL LIQUIDS;HYDROCRACKING 
Hydroconversion of heavy hydrocarbons *Patent( catalysts at less 
than 1000 weight parts per million dissolved in oil®, 4)35771 
Zinc halide hydrocracking process for distillate fuels from coal. 
Quarterly technical progress report, May 1-July 31, 1978, 
4)35571 *FE-1743-57° 
COAL LIQUIDS;INFRARED SPECTRA 
Hydrogen bonding in asphaltenes and coal. Quarterly report, 
October 1-December 31, 1978, 4)35587 *COO-0063-12° 
COAL LIQUIDS;MASS SPECTROSCOPY 
Catalysts for upgrading coal-dervied liquids. Final report, June 9, 
1975-March 8, 1978, 4)35572 ®*FE-2011-12° 
COAL LIQUIDS;NUCLEAR MAGNETIC RESONANCE 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1978, 4)35521 *FE-2006-13° 
Hydrogen bonding in asphaltenes and coal. Quarterly report, 
October 1-December 31, 1978, 4)35587 *COO-0063-12° 
COAL LIQUIDS;PHYSICAL PROPERTIES 
Solvent refined coal *SRC® process. Quarterly technical progress 
report, January 1-March 31, 1978, 4)35568 ®FE-0496-155° 
COAL LIQUIDS;PURIFICATION 
Control technology development for products;by- products of coal 
conversion systems, 4)35635 *EPA-600;7-78-063° 
COAL LIQUIDS;REFINING 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, April-June 1978, 4)35520 *FE-2006-12° 
Catalysts for upgrading coal-dervied liquids. Final report, June 9, 
1975-March 8, 1978, 4)35572 *FE-2011-12° 
Development of a process for producing an ashless, low-sulfur 
fuel from coal. Volume IV. Product studies. Part 10. Final 
report of coal liquids catalyst work performed at Oklahoma 
State University. Solvent Refined Coal *°SRC® process, June 17, 
1970-June 16, 1975, 4)35569 *FE-0496-T10° 
COAL LIQUIDS;SOLVENT EXTRACTION 
Catalysts for upgrading coal-dervied liquids. Final report, June 9, 
1975-March 8, 1978, 4)35572 *FE-2011-12° 


COAL PREPARATION PLANTS;DESIGN 


COAL LIQUIDS;STRUCTURAL CHEMICAL ANALYSIS 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1978, 4)35521 ®FE-2006-13° 
COAL LIQUIDS; THERMODYNAMIC PROPERTIES 
Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, December 16, 1978-March 15, 1979, 
4)35593 ®*FE-2278-12° 
COAL LIQUIDS;VISCOSITY 
Hydrogen bonding in asphaltenes and coal. Quarterly report, 
October 1-December 31, 1978, 4)35587 *°COO-0063-12° 
Viscosity reduction of coal liquids by dissolved carbon dioxide, 
4)35598 *SAND-79-7027° 
COAL LIQUIDS;YIELDS 
EDS coal liquefaction process development, Phases ITIB;IV. 
Annual technical — report, July 1, 1977-June 30, 1978, 
4)35579 *FE-2893-1 
COAL MINES; DESIGN. 
Bore core evaluation for coal mine design, 4)35673 
Evaluation of borehole data in relation to open-pit coal mine 
design, 4)35674 
Relevance of borehole and bore core evaluation to the design of 
underground coal mines, 4)35675 
Test methods to assess engineering geology of coal mines from 
bore-hole data, 4)35672 
AL MINES;DRILLING EQUIPMENT 
Drilling equipment and techniques in Australian coal exploration, 
4)35647 


COAL MINES;EVALUATION 
Coal borehole evaluation, 4)35646 
COAL MINES;ROCK MECHANICS 
First international symposium on stability in coal mining, 4)35668 
Test methods to assess engineering geology of coal mines from 
bore-hole data, 4)35672 
COAL MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
400 years brown coal mining in Hessen, 4)35667 
COAL MINING;CONTINUOUS MINERS 
Automated extraction system design review, 4)35655 *°PNL-2867° 
COAL MINING;COST 
Briefing on the impacts of the National Ener, gy Plan on regional 
coal production. Draft final report. CRES: rt No. 
ype to 1985 and 1990°, 4)35731 SUCRL-13946° 
COAL MINING;DUSTS 
Process for preventing the formation of dust in coal seams of coal 
mines with shield extension *Patent®, 4)35730 
COAL MINING;ENVIRONMENTAL IMPACTS 
Price of coal in Belvoir, 4)37493 
COAL MINING;GROUND SUBSIDENCE 
Physical simulation of subsidence by centrifuge techniques, 
4)35656 "SAND-78-2272C® 
COAL MINING;MINE ROADWAYS 
2400 m driving of inclined seams using two-slice machinery. 
Practical experience in the driving of inclined seams, 4)35662 
COAL MINING;MINING EQUIP 
Developments in coal getting, 4)35652 
COAL MINING;OFFSHORE OPERATIONS 
Development alternatives for underwater deposits, 4)35663 
COAL MINING;REGIONAL ANALYSIS 
Briefing on the impacts of the National Energy Plan on regional 
coal production. Draft final de CRESS report No. 34 
’Forecasting to 1985 and 1990°, 4)35731 °UCRL-13946° 
COAL MINING;SHAFT EXCAVATIONS 
Deeper depths of the north shaft in the east field of the Preussag 
AG coal, 4)35661 
COAL PREPARATION;CLEANING 
Selected investigation) preparation of Rosebud seam coal for 
MHD. Task C, 4)36785 tty 28718° 
COAL PREPARATION;DRYIN 
Selected investigation) preparation of Rosebud seam coal for 
MHD. Task C, 4)36785 ®TID-28718° 
COAL PREPARATION;EVAPORATORS 
Thermal drying during pit-coal dressing in the Federal Republic 
of Germany, 4)35680 
COAL PREPARATION;RADIOMETRIC SORTING 
Coal sorting by x-ray transmission, 4)35686 
COAL PREPARATION PLANTS 
Plant for manufacturing solid and gaseous products from coal with 
low sulphur content for combined power and gas generation 
®Patent®, 4)35552 
COAL PREPARATION PLANTS;DESIGN 
Application of bore core data to coal preparation plant design, 
4)35684 
Bore core washability data) its use and limitation in field 
evaluation and washery design, 4)35685 





COAL PREPARATION PLANTS;EQUIPMENT 


Treatment of bore cores to 233685 reliable data for coal 
plant _—- 4) 
coal: FREPARATIO 


PLANTS;EQUIPMENT 
go coal and mineral ores, 4)35681 
COAL PREPA rein of cal and min 


Convenient index for the assessment of vem laeaiié processes, 
4)35682 
COAL TAR;MASS SPECTROSCOPY 
ytical techniques and analysis of coal tars, waters, and gases, 
4)35588 *EPA-600;7-78-063° 
COAL TAR ACIDS;CHEMICAL COMPOSITION 
CLEAN COKE process) process development studies. Final 
rt. Volume 1. Summary of bench-scale studies, 4)35498 
“1220-39°Voi. 1° 
COAL TAR BASES;CHEMICAL COMPOSITION 
CLEAN COKE process) process development studies. Final 
. Volume 1. Summary of bench-scale studies, 4)35498 
1220-39 Vol.1” 
COAL TAR OILS;CHEMICAL COMPOSITION 
CLEAN COKE process) process development studies. Final 
rt. Volume 1. Summary of bench-scale studies, 4)35498 
“1220-39"'Voi. eg 
COAL- DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS;AIR HEATERS 
Corrosion studies of MHD preheater materials. Task B, 4)36784 
®TID-28718° 
Corrosion studies of MHD preheater materials, 4)36774 *FE- 
1811-20 
Progress in the testing of refractories for directly-fired MHD air 
heater service, II, 4)36766 °ANL-77-21° 
Slag flow and NO;sub x; kinetics) moderate temperature slag flow 
facility *MTSFF®*. Task E, 4)36786 *TID-28718° 
AL-FIRED MHD GENERATORS;AIR POLLUTION 
a flow and NO;sub x; kinetics, 4)36775 *FE-1811-20° 
AL-FIRED MHD GENERATORS;ASHES 
Electrical conductivity of a Montana coal ash, 4)36771 *ANL-77- 
21 
COAL-FIRED MHD GENERATORS;BOILERS 
Testing and evaluation of MHD materials and substructures. 
Quarterly technical progress report, October, November, 
December 1977, 4)36754 *FE-2246-6° 
COAL-FIRED MHD ssh eaeten ofeee PREPARATION 
Selected investi eparation of Rosebud seam coal for 
MHD. Task €. 4)36 a7RS  trp- 28718° 
COAL-FIRED MHD GENERATORS;COMBUSTION PRODUCTS 
Mass spectrometric investigations of the ion chemistry of certain 
coal —— 4)35688 °ANL-77-21° 
ochemical modeling of combustion on plasma mixtures, 
4)35687 *ANL-77-21° 
COAL-FIRED MHD GENERATORS;COMBUSTORS 
Combustion and characterization of coal, 4)36760 *ANL-77-21° 
Combustion diagnostics *Laser techniques for coal combustion 
®, 4)36763 *ANL-77-21° 
High pressure MHD coal combustors anil in Second 
quarterly technical progress report, May 15, 1978-15 August 
1978, 4)36782 ®*FE-2706-08° 
AL-FIRED MHD GENERATORS;CONTROL SYSTEMS 
ae instrumentation and data acquisition, 4)36777 ®*FE- 
eo MHD GENERATORS;DATA ACQUISITION 


oe instrumentation and data acquisition, 4)36777 *FE- 
COAL-FIRED MHD GENERATORS;ECONOMICS 
System studies of coal fired-closed cycle MHD for central station 
power plants, 4)36750 
COAL-FIRED MHD GENERATORS;ELECTRICAL 
INSULATORS 
Development, testing and evaluation of MHD materials and 
component designs. pny report, April-June 30, 1978, 
4)36781 ®*FE-2248-20 
Transport properties in the spinel electrode module, 4)36769 
8 ANL-77-21° 
COAL-FIRED MHD GENERATORS;ELECTRODES 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, April-June 30, 1978, 
4)36781 *FE-2248-20 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, October 1-December 31, 
1977, 4)36779 ®*FE-2248-18° 
Transport properties in the spinel electrode module, 4)36769 
*ANL- 77-21 
COAL-FIRED MHD GENERATORS;FLAMES 
Quantum chemistry and the characterization of MHD systems, 
4)37220 *ANL-77-21° 
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COAL-FIRED MHD GENERATORS;FLOW MODELS 
yo eer of open-cycle coal-fired MHD generators. 
Quarterly tec eles aumeaaey rt No. 6, October 1- 
December 31, 1977, 4)36791 4)36791 ERR 116° 
COAL-FIRED MHD GENERATORS;FUELS 
Characterization of coal for cycle MHD power generation 
system. Task A, 4)35599 ®*TID-28718° 
Characterization of coal for open cycle MHD power generation 
system, 4)35590 *FE-1811-20° 
COAL-FIRED MHD GENERATORS;HEAT EXCHANGERS 
Pn pk and NO;sub x; kinetics, 4)36775 ®*FE-1811-20° 
GENERATORS;MATERIALS 


TESTING 

Corrosion studies idles of MHD preheater materials. Task B, 4)36784 
®*TID-28718° 

Development, testing and evaluation of MHD materials and 
component designs. ly report, January-March 31, 1978, 
4)36780 ®FE-2248-19 

Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, April-June 30, 1978, 
4)36781 *FE-2248-20 

Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, October 1-December 31, 
1977, 4)36779 *FE-2248-18° 

Materials engineering and design for coal-fired MHD power 
generators, 4)36765 8 ANL-77-21° 

Progress in the testing of refractories for directly- fired MHD air 
heater service, II, 4)36766 *ANL-77-21° 

Status of MHD materials, 4)36761 *ANL-77-21° 

COAL-FIRED MHD GENERATORS;MEETINGS 

High temperature sciences relatd to open-cycle, coal-fired MHD 

systems, 4)36738 *ANL-77-21° 
COAL-FIRED MHD GENERATORS;MHD CHANNELS 
MHD generator *Channel design problems’, 4)36788 *ANL-77- 
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COAL-FIRED MHD GENERATORS;PLASMA DIAGNOSTICS 
Combustion diagnostics *Laser techniques for coal combustion 
gases®, 4)36763 *ANL-77-21° 
COAL-FIRED MHD GENERATORS;RESEARCH PROGRAMS 
MHD power generation) research, development, and engineering. 
Quarterly progress report, October 1-December 31, 1976, 
4)36742 ®*TID-28718° 
MHD power generation research, development, and engineering. 
— progress report, April-June 1976, 4)36740 *FE-1811- 


COAL-FIRED MHD GENERATORS;SEED RECOVERY 
— of the potential of acid washing of coal ash to 
sp yee recovery in a high ash carryover direct coal- 
fired MHD system, 4)36790 *ANL-77-21° 
Slag-seed equilibria and separation related to the MHD system. 
Task F, 4)36795 *TID-28718° 
Slag-seed equilibria and separation related to the MHD systems, 
4936776 E-1811-20° 
COAL-FIRED MHD GENERATORS;SEED-SLAG 
INTERACTIONS 
Characterization of open-cycle coal-fired MHD generators. 
Quarterly technical summary report No. 6, October 1- 
December 31, 1977, 4)36791 *ARI-RR-116° 
Testing and evaluation of MHD materials and substructures. 
Quarterly technical progress report, October, November, 
December 1977, 4)36754 *FE-2246-6° 
COAL-FIRED MHD GENERATORS;SLAGS 
Physical properties of coal slag) thermionic emission. Task G2, 
4)36797 ®*TID-28718° 
Physical properties of coal slags related to the MHD system) 
thermionic emission, 436793 SFE-1811-20° 
Slag physical — properties of current carriers. Task Gl, 
4)36796 "TID. 287189 
Slag physical pro ae electrical and thermal conductivity. 
Task G3, 4)36798 *TID-28718° 
Slag physical properties, 4)36792 *FE-1811-20° 
Some thermionic emission properties of synthetic coal slag, 
4)36772 ®*ANL-77-21 
COAL-FIRED MHD GENERATORSSYSTEMS ANALYSIS 
System studies of coal fired-closed cycle MHD for central station 
power plants, 4)36750 
COAL-FIRED MHD GENERATORS;TEST FACILITIES 
Testing and evaluation of MHD materials and substructures. 
Quarterly technical progress report, October, November, 
December 1977, 4)36754 ®*FE-2246-6° 
COAL-FIRED MHD GENERATORS;WORKING FLUIDS 
Theoretical analysis of the effects of slag condensation on plasma 
conductivity in open cycle, coal fired MHD generators, 4)36789 
8 ANL-77-21° 
Thermochemical effects in the determination of electrical 
conductivity in coal-fired MHD plasmas, 4)36764 *ANL-77-21° 
COALIFICATION 
Coalification scale, 4)35603 
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COATED FUEL PARTICLES;FAILED ELEMENT DETECTION 
Detection of gas-permeable fuel particles for high: temperature 
gas-cooled reactors, 4)36397 °>ORNL;TM-6696° 
COATED FUEL PARTICLES; FAILURES 
Some calculations of the failure statistics of coated fuel particles 
SHTGR*, 4)36399 
COATED FUEL PARTICLES;FISSION PRODUCTS 
Fission product behavior in HTGR fuel particles made from 
weak-acid resins, 4)36398 *>ORNL;TM-6780° 
COATED FUEL PARTICLES;PHYSICAL RADIATION EFFECTS 
Fission product behavior in HTGR fuel particles made from 
weak-acid resins, 4)36398 °>ORNL;TM-6780° 
COATINGS 
See also BLACK COATINGS 
PROTECTIVE COATINGS 
COATINGS;FABRICATION 
In situ first wall coating by discharge vapor deposition, 4)37994 
8 CONF-780508-P2° 
COATINGS;MATERIALS TESTING 
Coatings for fusion reactor environments, 4)38004 *SAND-79- 
0707C® 
Evaluation of performance of thermal barrier coatings under 
simulated industrial;utility gas turbine conditions, 4)36273 
®TID-29086° 
COBALT;ABSORPTION SPECTROSCOPY 
Speciation of organometallic compounds by Zeeman atomic 
absorption spectrometry with liquid chromatography, 4)37162 
COBALT;CATALYTIC EFFECTS 
Cobalt way to dl-Estrone, a highly regiospecific functionalization 
of 2,3-bis *trimethylsilyl °estratrien-17-one, 4)37196 
COBALT;CHEMICAL REACTIONS 
Cobalt way to dl-Estrone, a highly regiospecific functionalization 
of 2,3-bis* trimethylsilyl ®estratrien-17-one, 4)37196 
COBALT;MONITORING 
EML surface air sampling program) the quality of analysis, 1977 
SQuality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 °EML-349° 
COBALT;PLATING 
Method for conducting electroless metal-plating processes 
5Patent®, 4)37053 
COBALT;X-RAY FLUORESCENCE ANALYSIS 
EML surface air sampling program) the quality of analysis, 1977 
SQuality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 *EML-349° 
COBALT ALLOYS;STRESS CORROSION 
Hydrogen sulfide stress corrosion cracking in materials for 
geothermal power, 4)37095 
COBALT COMPLEXES;ISOMERIZATION 
Bicyclobutadienylene®tricyclo74.2.0.0? © octa-1,3,5,7-tetraene®- 
eta®-cyclopentadienylcobalt. A possible intermediate in the 
remarkable gas phase rearrangement of 1,2-diethynyl-eta‘- 
cyclobutadiene-eta-cyclopentadienylcobalt, 4)37194 
COBALT COMPOUNDS;DECOMPOSITION 
Elimination reaction of 2-hydroxyalkyloobaloximes in acidic 
solution, 4)37192 *IS-T-853° 
COBALT NITRATES;LIQUID COLUMN CHROMATOGRAPHY 
Speciation of organometallic compounds by Zeeman atomic 
absorption spectrometry with liquid chromatography, 4)37162 
COED PROCESS;WASTE WATER 
Composition and biodegradability of organics in coal conversion 
wastewaters, 4)35608 *EPA-600;7-78-063° 
COENZYMES;BIOLOGICAL RADIATION EFFECTS 
Effects of x-irradiation on lens reducing systems *Rabbits®, 
4)37536 ®*COO-2012-37° 
CO-GENERATION 
—- power stations on fossil fuel, 4)36338 *DOE;ET- 
7 


Hamburg’s combined heat and power system, 4)36642 
CO-GENERATION;FEASIBILITY STUDIES 
Characterization of US industries for en cogeneration 
applications, 4)36909 *DOE;ET-0076 
Study of advanced technology cogeneration systems for 
At industrial power and process heat, 4)36641 
DOE;ET-0078° 
CO-GENERATION; ;MEETINGS 
Report of the visit of the United States of America delegation of 
the US-USSR Coordinating Committee on Scientific and 
Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist 
Republics. November 11-21, 1978, 4)36924 *DOE;ET-0076° 
CO-GENERATION;PLANNING 
Cogeneration nuclear power stations and boiler stations) problems 
and future outlook, 4)36444 *DOE;ET-0076° 
CO-GENERATION;REVIEWS 
Industrial power supply institute, 4)36639 *DOE;ET-0076° 
Technical overview of cogeneration) the hardware, the industries, 
the potential development, 4)36955 *SAN-1223-T1° 
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CO-GENERATION;USES 
Characterization of US industries for - cogeneration 
applications, 4)36909 *DOE;ET-0076 
ENERATION; D WASTES 
Hog- -fuel co-generation study) Quesnel, British Columbia, 4)36735 
NP-23556° 
COKE;CONSUMPTION RATES 
World trends in the reduction of coke consumption in iron 
making, 4)36910 
KE;MECHANICAL PROPERTIES 
Properties of coking coals from overseas, 4)35499 
COKE OVENS;FLUORINE COMPOUNDS 
Fluorine exposure of humans in coking plants and their 
neighbourhood, 4)37455 
COKE OVENS;WASTE WATER 
Applicability of coke plant water treatment technology to coal 
gasification, 4)35611 *EPA-600;7-78-063° 
COKE-OVEN GAS 
See COAL GAS 
COLD STORAGE;ENERGY CONSERVATION 
Energy optimizing in cold storage, 4)36891 
COLLAGEN;DECOMPOSITION 
Parathyroid hormone stimulation of collagenase secretion by 
isolated bone cells *Rats®, 4)37509 
LLECTIVE ACCELERATORS 


Electron beam studies on the high-current ERG accelerator, 
4)37969 *CONF-771035-P1° 
COLLIDING BEAMS;BEAM DYNAMICS 
High energy electron cooling to improve the luminosity and 
lifetime in colliding beam machines, 4)37376 tSLACPUB-2278° 
COLLIDING BEAMS;ELECTRON COOLING 
High energy electron cooling to improve the luminosity and 
lifetime in colliding beam machines, 4)37376 °SLAC PUB-2278° 
COLLIDING BEAMS;FEASIBILITY STUDIES 
Feasibility of creating a superhigh energy colliding electron- 
positron beam facility, 4)37364 *SLAC-Trans-186° 
ILLIERIES 


See COAL MINES 
COLLISIONAL PLASMA;PLASMA INSTABILITY 
Plasma instability theory. V. 2. Inhomogeneous plasma 
instabilities, 4)37836 
COLLISIONLESS PLASMA;SOLITONS 
Solitons, envelope solitons in collisionless plasmas, 4)37865 
COLOR MODEL;SUPERSYMMETRY 
Local supersymmetry and interactions, 4)37696 
COLORADO;GEOCHEMICAL SURVEYS 
Detailed uranium hydrogeochemical and stream sediment 
reconnaissance of the Tallahassee Creek, Badger Creek, Castle 
Rock Gulch, and Buffalo Gulch areas in the northwestern 
of the Pueblo NTMS Quadrangle, Colorado, 4)35844 *GJBX- 
42°79 
Uranium hydrogeochemical and stream sediment reconnaissance 
of the La Junta NTMS Quadrangle, Colorado, including 
concentrations of forty-three additional elements, 4)35843 
8GIJBX-41°79% 
COLORADO;WATER RESOURCES 
Water) agriculture vs energy development in the Four Corners 
Area *Impact of reduced water availability, due to increased 
energy development, on agriculture®, 4)37494 ®LA-7643-MS® 
COLUMBIA RIVER BASIN;BASALT 
ae ee of Gable Mountain-Gable Butte Area, 4)37608 *RHO- 


COLUMBIA RIVER BASIN;GEOLOGY 
Survey of the ground-water geology and ee of the Pasco 
Basin, Washington, 4)37607 *RHO-BWI-C-4 
COLUMBIA RIVER BASIN;HYDROLOGY 
Survey of the ground-water geology and hydrology of the Pasco 
Basin, Washington, 4)37607 *RHO-BWI-C-41° 
COLUMBIA RIVER BASIN; MINERALOGY 
Orthopyroxene fractionation in the Grande Ronde Basalt- 
Columbia River Basalt group, 4)37620 *RHO-BWI-SA-5® 
COLUMBIA RIVER BASIN;PETROGENESIS 
Orthopyroxene fractionation in the Grande Ronde Basalt- 
Columbia River Basalt group, 4)37620 SRHO-BWI-SA-5® 
COLUMBIUM 
See NIOBIUM 
COMANCHE PEAK-1 REACTOR;SOLAR-ASSISTED POWER 
SYSTEMS 
— Assisted Reactor® power system, 4)36086 *BNL- 
COMBINED COLLECTORS;ECONOMIC ANALYSIS 
Regional conceptual design and analysis studies for residential 
photovoltaic systems. Executive summary. Final report, 4)36048 
SAND-78-7039*Vol.1% 
COMBINED COLLECTORS;PERFORMANCE TESTING 
Phase-one experiment test plan solar photovoltaic; thermal 
residential experiment, 4)36100 *COO-4577-6° 
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ag te COLLECTORS;SOLAR CELL ARRAYS 
aan eee voltaic and thermal solar collector *German 
ae 36052 
COMBINED cot i te tort a 
Advanced electrical generating technologies) ~ as: on a Focus 
Group discussion, ‘case 4 
MB ‘CLE PO 


E; TIC- 10025 
IMING CY 
Cycle anal lysis and control 1 *MHD oot cycle®, 4)36778 *FE- 
1811-20 
COMBINED-CYCLE POWER PLANTS;COMPUTER 
SIMULATION 
Cycle analysis and control. Task H3 *MHD Topping Cycle®, 
36743 papa 
IMBINED-CYCLE POWER PLANTS;DESIGN 
NEWAG-owned Theiss B power station-a combined gas 
turbine;steam turbine installation designed for the medium load 
range, 4)36265 
Project POGO) coal refinery complex conceptual 
design;economic analysis( power, oil, other products. R and 
D report No. 114, interim r at No. 4)35517 ®FE-1775-13° 
COMB CLE POWER INOMIC ANALYSIS 
Project POGO) coal refinery complex uae 
design;economic analysis( power, oil, if) other products. R and 
D report No. 114, interim — Ty ye No. 435517 Fre. FE-1775-13° 
MBINED-CYCLE POWER 


Combined-cycle power systems caeming cates on gas, 4)35513 
SEPA-600;7-78-063° 
COMBINED-CYCLE POWER PLANTS;GAS TURBINES 
Combined gas;steam turbine power stations with coal pressure 
pee unit o} ting to the STEAG-Lur; ed tom 4)35559 
WER PLANTS;LOAD YMANAG GEMENT 
Device for temporary increase of output of a gas turbine plant in a 
combined power station *Patent®, 4)36334 
COMBINED-CYCLE POWER PLANTS;STEAM TURBINES 
Combined gas;steam turbine power stations with coal pressure 
gasification unit operating to the STEAG-Lurgi Anat 4)35559 
COMBINED-CYCLE POWER PLANTS;THERMAL 
EFFICIENCY 
Combined-cycle power systems burning low-Btu gas, 4)35513 
SEPA-600;7-78-063° 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
COMBUSTION;CHEMICAL REACTION KINETICS 
Inelastic molecular collisions) applications of theoretical methods 
to problems in relaxation phenomena, laser operation, an 
combustion kinetics. Progress report, February 1-November 1, 
1978 *Summaries of research activities at the University of 
Wisconsin®, 4)37650 *COO-2555-T1° 
bor ee a at ammo 
Influence of partly burnt gaseous products on determination of the 
air ratio and efficiency, 4) 4)37338 
COMBUSTION CHAMB 
See also COMBUS TORS 
COMBUSTION CHAMBERS;DESIGN 
Development of combustion chamber for an experimental mhd 
enerator, 4)36787 
COMBUSTION CHAMBERS;FLUID MECHANICS 
Description and validation of a three-dimensional procedure for 
combustion chamber flows, 4)37342 
COMBUSTION CHAMBERS;SUPPORTS 
Design solution for the installation of division walls in combustion 
chambers, 4)36279 
COMBUSTION PRODUCTS;CHEMICAL ANALYSIS 
Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived 4)35538 *FE-2762-6° 
COMBUSTION PRODUCTS;CORROSIVE EFFECTS 
Corrosion mechanisms in municipal incinerators versus refuse 
composition, 4)37329 
Review of 4 years of operation with an incinerator-boiler of the 
second generation, 4)37328 
COMBUSTION PRODUCTS;ELECTRIC CONDUCTIVITY 
Thermochemical effects in the determination of electrical 
conductivity in coal-fired MHD plasmas, 4)36764 *ANL-77-21° 
COMBUSTION PRODUCTS; ,LASER SPECTROSCOPY 
Analysis of particle-temperature modulations induced by pulsed- 
laser sources, 4)37228 "SAND-79-8607° 
COMBUSTION PRODUCTS;MATHEMATICAL MODELS 
Thermochemical modeling of combustion on plasma mixtures, 
4)35687 *ANL-77-21° 
COMBUSTION PRODUCTS;PURIFICATION 
State of the art of high-tem rature, high- pressure gas filtration 
and desulfurization, 4)35 5 CONF-790405-10° 
COMBUSTORS 
See also BURNERS 
COMBUSTION CHAMBERS 
IGNITION SYSTEMS 
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COMBUSTORS;DESIGN 
High pressure MHD coal combustors investigation. Second 
quarterly technical oe report, May 15, 1978-15 August 
1978, 4)36782 *FE-27 34 
MHD coal combustion technology. Third quarter report, July 30- 
October 28, 1978, 4)36783 *FE-2711-3° 
COMBUSTORS;PERFORMANCE 
Combustion and characterization of coal, 4)36760 *ANL-77-21° 
COMBUSTORS;PERFORMANCE TESTING 
High pressure MHD coal combustors investigation. Second 
quarterly technical ree report, May 15, 1978-15 August 
1978, 4)36782 ®FE-27 ? 
COMBUSTORS;PLASMA DIAGNOSTICS 
Combustion diagnostics *Laser techniques for coal combustion 
W 1 aad 8 ANL-77-21° 
co. 


seAZhe*y sAw vimisy ~sAQNAA*s See * wars Ns7= 
MECON;ENERGY DEMAND 
Energy projections ) oil, natural aay and coal in the USSR and 
, Projections fo 1985 to 2000°, 4)36695 


Soviet and East European energy crisis) its dimensions and 
implications for East-West trade, 4)36614 *UT;CES-PS-2° 
co CIAL SECTOR;APPLIANCES 
Energy conservation opportunities in commercial appliances. 
Final report, 4)36888 "ORNL;Sub-7261;1° 
IMMERCIAL SECTOR; GY CONSUMPTION 
End-use energy-consumption data base. Version 10. User’s 
manual, 4)36853 *DOE;EIA-0175° 
COMMERCIAL SECTOR;TOTAL ENERGY SYSTEMS 
Case history study of total energy system at Western Mall 
Shopping Center, Sioux Falls, South Dakota, 4)36637 
8 ANL;ICES-TM-23® 
COMMODITIES; s TRANSPORT 
Advisory Council on Energy Conservation. Paper 6. Freight 
transport) short and medium term considerations, 4)36896 
COMMON ;ENERGY CONSERVATION 
Proposal of the Commission of the European Communities to the 
Council concerning a second four-year pro a for research 
and the Rept ok in the ener, a a. field, ey 
COMMON ;RENEWAB Y SOURCES 
Proposal of the Commission of the ent Communities to the 
Council concerning a second four-year programme for research 


and the development in the energy field, 4)36634 
COMMUN: UNITIES;ENERG GY SOURCE DEVELOPMENT 


BOOMP user’s guide, 4)36606 *UT;CES-GS-1° 
COMPATIBI ‘IMMUNOLOGICAL? 
See IMMUNITY 
COMPOSITE MATERIALS;ELECTRIC CONDUCTIVITY 
Studies on glass composites and doped rutile as interconnection 
materials, 4)36817 °BNL-50756° 
COMPOSITE MATERIALS;MECHANICAL PROPERTIES 
Fiber composite materials systems, 4)37129 *UCID-18092° 
COMPOS MATERIALS;PHYSICAL PROPERTIES 
Fiber Menten sper materials systems, 4)37129 *UCID-18092° 
COMPOS MATERIALS;STRESS ANAL 


SIS 
Effect of constituent properties on composite strength, 4)37126 
SUCRL-82051° 
COMPOSITE MODELS;FABRICATION 
Composite properties for S-2 glass in a room-temperature-curable 
xy matrix, 4)37125 


co ITE MODELS;MECHANICAL PROPERTIES 
Composite properties for S-2 glass in a room-temperature-curable 
xy matrix, 4)37125 
co ITE MODELS;THERMODYNAMIC PROPERTIES 
Composite properties for S-2 glass in a room-temperature-curable 
xy matrix, 4)37125 
COMPOUND PARABOLIC CONCENTRATORS;MATERIALS 
Optimized concentrating; passive tracking solar collector. Final 
report, 4)36143 ®*TID-29377° 
IMPOUND PARABOLIC 
CONCENTRATORS;OPTIMIZATION 
— concentrating;passive tracking solar collector. Final 
rt, 4)36143 ®*TID-29377° 
CoM UND PARABOLIC 
CONCENTRATORS;PERFORMANCE TESTING 
bay concentratin passive tracking solar collector. Final 
rt, 4)36143 ®*TID-29377° 
COMI IUND-NUCLEUS REACTIONS;NUCLEAR REACTION 
KINETICS 
Atomic excitation effects on nuclear resonances and Q values, 
4)37715 *ORO-2408-148° 
COMPOUNDS *ORGANIC® 
See ORGANIC COMPOUNDS 
COMPRESSED AIR STORAGE POWER PLANTS;DESIGN 
Air lift pump energy conversion apparatus *Patent®, 4)36544 
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COMPRESSORS 
See also TURBOMACHINERY 
COMPRESSORS;BEARINGS 
Analysis of turbocompressor radial bearings, 4)37009 
COMPUTER AXIAL TOMOGRAPHY SCANNING 
See CAT SCANNING 
COMPUTER CODES;A CODES 
APACHE) a generalized-mesh Eulerian computer code for 
multicomponent chemically reactive fluid flow, 4)37655 *LA- 
7427° 
Gravity inversion code SSEARCH, TREND, INVERT, 
AVERAGE, for CDC computers®, 4)37610 *UCID-18043° 
COMPUTER CODES;B CODES 
BOOMP user’s guide, 4)36606 *UT;CES-GS-1° 
COMPUTER CODES;C CODES 
CHUTE) a computer code for calculating the geometrical 
configuration of a _ parachute, 4)37238 "SAND-78- 8056° 
Computer programs for the automatic placement of integrated 
circuits °>CMAC8 and HYBRD7®, 4)37323 *LA-7652-MS® 
User’s guide to the CALVEC software library) a computer 
program for emulation of CALCOMP graphics on a versatec 
printer;plotter, 4)37805 SORNL;TM-6477;R1° 
COMPUTER CODES;D CODES 
DDET) a program which simulates on-line detectors, 4)35946 
SUCID-18106° 
DOE-1) sample run book, 4)36886 *LBL-8481° 
DOE-1) users guide, 4)36887 *LBL-8569° 
Safeguards signal process task quarterly report, October- 
December 1978 *DYNSYL*, 4)35947 *UCID-18108° 
COMPUTER CODES;DOCUMENTATION 
Assessing the useability of technical manuals) a successful case 
history, 4)38041 ®°LA-UR-79-415° 
COMPUTER CODES;E CODES 
Aerodynamic resistance reduction of electric and hybrid vehicles. 
Progress report, September 1978 EHVSCD*, 4)37019 
SHCP;M5030-274° 
Calculation of chemical equilibrium between aqueous solution and 
minerals) the EQ3;6 software package *In FORTRAN 
extended 4.6 for CDC6600 and 7600°, 4)36219 °UCRL-52658° 
Computation with splines and B-splines °EXMPL 1, EXMPL 2, 
EXMPL 3, EXMPL 4, EXMPL 5A, EXMPL 5B°, 4)38031 
SSAND-78-1968° 
Electron excitation of alkali atoms *EACLOC computer code for 
excitation of alkali atoms by electron collisions®, 4)37652 
S8SAND-78-1503° 
Polyatom SCF-IVO package, properties, and EOM package 
programms adaptation for the PDP-10 computer, 4)37639 
Real-time estimation of aerodynamic coefficients by means of an 
extended Kalman filter °*MKF and EKF codes®, 4)37230 
8SAND-78-2032° 
COMPUTER CODES;F CODES 
FWLTB) a mathematical model to calculate the lifetime of the 
fusion reactor first wall, 4)37904 *CONF-780508-P1° 
Primer and user manual for a Fortran Language Interactive 
Processor *FLIP®, 4)38017 *DOE;EIA-0103;25° 
COMPUTER CODES;G CODES 
Some PDP-11 basic-11 extension routines °>GET, GETB, TBIT, 
PUT, PUTB, SBIT, IDEN, NULL’, 4)38032 *SAND-79-0292° 
COMPUTER CODES;H CODES 
Computer SS for the automatic placement of integrated 
circuits ">CMAC8 and HYBRD7®, 4)37323 *LA-7652-MS® 
COMPUTER CODES;I CODES 
Gravity inversion code SEARCH, TREND, INVERT, 
AVERAGE, for CDC computers ®, 4)37610 *UCID-18043° 
Icepel analysis of and comparison with simple elastic-plastic 
piping experiments *LMFBR*®, 4)36501 ®*ANL-78-105° 
Some PDP-11 basic-11 extension routines °>GET, GETB, TBIT, 
PUT, PUTB, SBIT, IDEN, NULL®, 4)38032 ®°SAND-79-0292° 
COMPUTER CODES;INDEXES 
Computer software summaries. Numbers 325 through 423, 4)38015 
8 ANL-8040°Suppl.5* 
COMPUTER CODES;K CODES 
Subroutine package for 1;O operations within the modular 
programming system KAPROS, 4)36450 *DOE-tr-63° 
COMPUTER CODES;M CODES 
Mathematical treatment of measurement data for supplanting the 
use of an optical comparator in the inspection of manufactured 
parts *MOCO*®, 4)37316 *SAND-78-1787° 
MOLID) a a Pp —_ subroutine package for the numerical 
solution of partial differential equations *Method of lines, in 
FORTRAN, 4)38018 *LA-7595-MS® 
Real-time estimation of aerodynamic coefficients by means of an 
extended Kalman filter *MKF and EKF codes®, 4)37230 
SSAND-78-2032° 
COMPUTER CODES;N CODES 
Some PDP-11 basic-11 extension routines °>GET, GETB, TBIT, 
PUT, PUTB, SBIT, IDEN, NULL, 4)38032 *SAND-79-0292° 
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COMPUTER CODES;P CODES 

Characterization of open-cycle coal-fired MHD ore. 

Quarterly technical si report No. 6, October 1- 
December 31, 1977 *PACKAGE code, 4)36791 *ARI-RR-116® 
PLENUM-2A) a program for transient analysis of LMFBR outlet 
plenums, 4)36405 *ANL-CT-79-17° 
Polyatom SCF-IVO package, properties, and EOM package 
programms adaptation for the PDP-10 computer, 4)37639 
PROSA-1) a probabilistic response-surface analysis code 
5LMFBR*®, 4)36500 *ANL-78-56® 
Some PDP-11 basic-11 extension routines °>GET, GETB, TBIT, 
PUT, PUTB, SBIT, IDEN, NULL’, 4)38032 *SAND-79-0292° 
COMPUTER CODES;S CODES 

First results with the SISYFUS code) the influence of plasma 
impurities on the performance of tokamak power w Lng 4)37800 
*CONF-780508- P2° 

Gravity inversion code "SEARCH, TREND, INVERT, 
AVERAGE, for CDC computers’, 4)37610 ®UCID-18043° 

SCATPI, a subroutine for calculating aN cross sections and 
polarizations for incident pion kinetic energies between 90 and 
300 MeV *In FORTRAN for CDC 6600 and 7600 and Xerox 
Sigma 7°, 4)37694 *LA-7731-MS® 

Some PDP-11 basic-11 extension routines *>GET, GETB, TBIT, 
PUT, PUTB, SBIT, IDEN, NULL, 4)38032 *SAND-79-0292° 

Users’ manual for the SSC-L code *LMFBR‘®, 4)36516 
S5NUREG;CR-0452®°Vol.1” 

Validation of solar house design programs, Phases I and II. Final 
report, 4)36099 *COO-2928-2° 

COMPUTER CODES;T CODES 
Gravity inversion code "SEARCH, TREND, INVERT, 
AVERAGE, for CDC computers®, 4)37610 *UCID-18043° 
Some PDP-11 basic-11 extension routines >GET, GETB, TBIT, 
PUT, PUTB, SBIT, IDEN, NULL, 4)38032 *SAND-79-0292° 
Validation of solar house design programs, Phases I and II. Final 
report, 4)36099 *COO-2928-2° 
COMPUTER CODES;U CODES 

Driftdown calculations for the FH;227D aircraft *USIM and 

UDRIFT®, 4)37237 "SAND-78-1807° 
COMPUTER CODES;V CODES 

Vectorizer system for Lawrence Livermore Laboratory, 4)38035 

SUCRL-13948° 
COMPUTER CODES;W CODES 

Numerical integration of the equations governing a normal mode 
linear piezoelectric transducer with an inductive-resistive load 
®WONDY code®, 4)37415 *SAND-78-2143° 

COMPUTER GRAPHICS 

Correlation of FR80 16mm COM and full frame 16mm projection 

aperture, 4)38020 *LA-7705-MS® 
COMPUTER LANGUAGES 

See PROGRAMMING — 
COMPUTER NETWO) 

Overview of CTR-division control -F data acquisition computer 
usage at the Los Alamos Scientific Laboratory, 4)38022 *LA- 
UR-79-154° 

COMPUTERS 
See also CDC COMPUTERS 
CRAY COMPUTERS 
PDP COMPUTERS 
COMPUTERS;DATA TRANSMISSION 

New mass storage subnetwork provides on-line capacity of one 

trillion bits, 4)38036 *UCRL-50025-78-3° 
COMPUTERS;DISPLAY DEVICES 

Correlation of FR80 16mm COM and full frame 16mm projection 

aperture, 4)38020 *LA-7705-MS® 
COMPUTERS;EQUIPMENT INTERFACES 

Integrated computer network high-speed parallel interface, 

4)38021 *LA-7718-MS® 
COMPUTERS;MICROPROCESSORS 

New mass storage subnetwork provides on-line capacity of one 

trillion bits, 4)38036 *UCRL-50025-78-3° 
COMPUTERS;PERSONNEL 
In-house supervisory program for operations supervisors, 4)38014 
®LA-UR-79-379° 
COMPUTERS;PLANNING 
Data flow and high speed computation, 4)38038 *UCRL-81990° 
COMPUTERS;SECURITY 
Ces security simulation *SECSIM code®, 4)35940 *LA-UR- 
-380 
COMPUTERS;SEMICONDUCTOR STORAGE DEVICES 

New mass storage subnetwork provides on-line capacity of one 

trillion bits, 4)38036 *UCRL-50025-78-3° 
CONCENTRATING COLLECTORS 

See also PARABOLIC COLLECTORS 
CONCENTRATING COLLECTORS;BIBLIOGRAPHIES 

Solar thermal components) a bibliography with abstracts. 
Quarterly update, April-June 1978, 4)36094 *TAC-STC-78-002° 





CONCENTRATING COLLECTORS;DESIGN 


CONCENTRATING COLLECTORS;DESIGN 
Collector to utilize solar energy for heat generation, connected 
into elements which collect, heat, and San heat *German 
patent®, 4)36171 
Collimating solar radiation collector *Patent®, 4)36163 
Radiation energy collector *Patent®, 4)36190 
Solar collector *Patent®, 4)36176 
Solar Collector Design and Fabrication Program. Final report, 
4)36142 *"SAND-78-7035° 
Solar energy collector focussing light on a focal line *Patent’, 
4)36177 
Solar energy collector *Patent®, 4)36182 
Solar energy collection *Patent®, 4)36156 
Solar furnace *Patent®, 4)36185 
CONCENTRATING COLLECTORS;ECONOMICS 
Solar collector *Patent®, 4)36176 
CONCENTRATING COLLECTO T LOSSES 


Radiation energy collector *Patent®, 4)36190 
INCENTRATING COLLECTORS; SES 


Solar energy collector focussing light on a focal line *Patent®, 
4)36177 
CONCENTRATING COLLECTORS;SOLAR ABSORBERS 
Absorber tube *German patent®, 4)36172 
CONCRETES;CORROSION 
Corrosion of waste water pipes by H2S;H2SO, and its inhibition, 
4)37268 ®*AED-Conf-78-177-001° 
CONCRETES;NEUTRON TRANSPORT 
Radiation transport in earth for neutron and gamma ray point 
sources above an air-ground interface, 4)37717 °>ORNL;TM- 
6655 
CONCRETES;PHOTON TRANSPORT 
Radiation transport in earth for neutron and gamma ray point 
sources above an air-ground interface, 4)37717 °>ORNL;TM- 
6655 
CONCRETES;SORPTIVE PROPERTIES 
Water evolution from heated concrete, 4)37134 *HEDL-TME-78- 


87 
CONDENSATES;FILTRATION 
Condensate purification under neutral water conditions in power 
units with supercritical ameters, 4)36258 
CONDENSATION *VAPOR® 
See VAPOR CONDENSATION 
CONDENSER COOLING SYSTEMS 
See also COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS;ANTIFOULANTS 
Biocide by-products in aquatic environments. Annual report, 
October 1, 1977-September 30, 1978 * Analysis and toxicity of 
by-products from chlorine used in nuclear power plant cooling 
systems®, 4)37570 el CR-0504° 
CONDUCTORS * 
See ELECTRIC CONDUCTORS 
CONFIGURATION INTERACTION;MOLECULAR ORBITAL 
METHOD 
Determination of orbitals for use in configuration interaction 
calculations, 4)37176 *CONF-780883-1° 
CONNECTICUT YANKEE REACTOR;REACTOR PROTECTION 
SYSTEMS 
Technical evaluation of the electrical, instrumentation, and 
control design aspects of the low temperature overpressure 
protection system for the Haddam Neck Nuclear Power Plant, 
4)36394 ®*UCID-18112° 
CONSTRUCTION 
an of the American Association of Cost Engineers, 
CONSTRUCTION INDUSTRY;EMPLOYMENT 
Energy and labor in the construction sector, 4)36730 
CONSTRUCTION INDUSTRY;ENERGY CONSUMPTION 
End-use energy-consumption data base. Version 10. User’s 
manual, 4)36853 *DOE;EIA-0175° 
Energy and labor in the construction sector, 4)36730 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 


TANKS 
CONTAINERS;CRITICALITY 
Critical separation between subcritical clusters of low enriched 
UO, rods in water with fixed neutron poisons, 4)36377 
CONTAINERS;HYDRAULIC TRANS PORT 
Fluid mechanics of capsule pipelining, 4)37271 
CONTAINMENT BUILDINGS;DESIGN 
Reinforced concrete containment structures in high seismic zones, 
4)36510 *INIS-mf-4373° 
Unified approach for interior concrete design "PWR, 4)36384 
SINIS-mf-4373° 
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CONTAINMENT BUILDINGS;FEASIBILITY STUDIES 
Feasibility studies on the vacuum outer containment of a fusion 
cusiane plant, 4)37995 *CONF-780508-P2° 
'AINMENT BUILDINGS;IMPACT SHOCK 
Missile impact on reinforced concrete structures, 4)36536 
CONT BUILDINGS;IMPACT STRENGTH 
Numerical simulation of tornado-borne missile impact on 
reinforced concrete targets, 4)36477 *UCRL-52607° 
CONTAINMENT BUILDINGS;MISSILE PROTECTION 
Missile impact on reinforced concrete structures, 4)36536 
Samaaledl simulation of iornado-borne missile impact on 
reinforced concrete targets, 4)36477 *UCRL-52607° 
CONTAINMENT BUILDINGS;SEISMIC EFFECTS 
Reinforced concrete containment structures in high seismic zones, 
4)36510 *INIS-mf-4373° 
INTAINMENT BUILDINGS;STRESS ANALYSIS 
Frequency analysis of FNP platforms using a high precision thick 
plate bending element, 4)36473 INIS-mi-4373 
nified approach for interior concrete design oPwR?. 4)36384 
SINIS-mf-4373 d 
CONTAINMENT SHELLS;CONSTRUCTION 
Instability behavior of stiffened dome liners under construction 
condition, 4)36469 ®*INIS-mf-4373° 
CONTAINMENT SHELLS;CRACKS 
Analysiss of reinforced concrete containment vessels considering 
concrete cracking, 4)36463 *INIS-mf-4373° 
Effects of thermal cracking on the dynamic behavior of 
reinforced concrete containment structures, 4)36464 *INIS-mf- 
4373 
Influence of concrete crac’ king in the stress distribution in some 
typical structures, 4)36462 —-- 
CONTAINMENT SHELLS;DES: 
Cut and cover design of a commercial nuclear power plant 
SPWR°®, 4)36388 ®INIS-mf-4373° 
Design of concrete containments for tangential shear loads, 
4)36468 SINIS-mf-4373° 
Design of reinforced concrete containments *PWR ®, 4)36383 
SINIS-mf-4373° 
CONTAINMENT SHELLS;LEAK TESTING 
Statistical analysis of the leak rate measurements of reactor 
containments *PWR°, 4)36386 ®INIS-mf-4373° 
CONTAINMENT SHELLS; 
Containment liner plate anchors and steel embedments test results, 
4)36465 *INIS-mf-4373° 
Instability behavior of stiffened dome liners under construction 
condition, 4)36469 *INIS-mf-4373° 
CONTAINMENT SHELLS;NOZZLES 
Advanced stress analysis of PWR containments in the region of 
nozzles, 4)36390 SINIS-mf-4373° 
AINMENT SHELLS;PRESSURE GRADIENTS 
Comparison of calculated and experimental values in a full 
pressure containment after a loss-of-coolant accident *PWR°, 
4)36512 SINIS-mf-4373° 
Simulation of dynamic pressure differences in full-pressure 
containments after a loss-of-coolant accident, comparison 
between theoretical and experimental results PWR, 4)36514 
SINIS-mf-4373° 
INTAINMENT SHELLS; I 
- lex study on the reliability assessment of the containment of 
WR. Part I. . Magnitude and probability of internal load 
vb Seer ay 4)36511 ®INIS-mf-4373° 
Complex study on the reliability assessment of the containment of 
a PWR. III. Structural reliability assessment under internal and 
external loading conditions, 4)36513 *INIS-mf-4373° 
Complex study on the reliability assessment of the containment of 
a PWR. II. Probabilistic approach to describe the behavior of 
materials, 4)36391 *INIS-mf-4373° 
CONTAINMENT SHELLS;STRESS ANALYSIS 
Advanced stress analysis of PWR containments in the region of 
nozzles, 4)36390 *INIS-mf-4373° 
Analysis of a prestressed concrete containment dome with 
circular openings, 4)36466 ®*INIS-mf-4373° 
—= ~ piping loads on shells of revolution, 4)36467 *INIS- 
mi 
Analysiss of reinforced concrete containment vessels considering 
concrete cracking, 4)36463 ®*INIS-mf-4373° 
Effects of thermal cracking on the dynamic behavior of 
= concrete containment structures, 4)36464 ®INIS-mf- 
Influence of concrete cracking i in the stress distribution in some 
typical structures, 4)36462 °INIS-mf-4373° 
Metal containments) nature of loads and behavior limits, 4)36472 
SINIS-mf-4373° 
Model for capacity control of a reinforced concrete shell section, 
4)36461 ®INIS-mf-4373° 
Thermal effects in concrete members, 4)36470 ®*INIS-mf-43739 
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Thermoelastic stress analysis of reactor secondary containment, 
4)36460 ®INIS-mf-4373° 
Time domain analysis model of a floating structure and its 
frequency dependent added mass, 4)36471 ®*INIS-mf-4373° 
Two, three, and four buttressed PWR containment vessels. A 
comparative study, 4)36385 *INIS-mf-4373° 
CONTAINMENT SHELLS;THERMAL STRESSES 
Thermal effects in concrete members, 4)36470 ®INIS-mf-4373° 
Unsteady thermal stresses in outer shielding wall with dome 
under solar radiation and ambient temperature *PWR®, 4)36387 
SINIS-mf-4373° 
CONTAINMENT SYSTEMS;SEALS 
Electric penetration assemblies in containment structures *IEEE 
317 with additional requirments’, 4)36436 *RDT-P-3-1T* 1-79 
CONTAMINATION *INTERNAL® 
See RADIONUCLIDE KINETICS 
CONTINUOUS MINERS;DESIGN 
Automated extraction system design review, 4)35655 *PNL-2867° 
CONTROL EQUIPMENT;MICROPROCESSORS 
Microcomputer system for controlling fuel rod length, 4)37409 
8CONF-790410-2° 
CONTROL THEORY *REACTOR® 
See REACTOR KINETICS 
CONVEYORS;CLEANING 
Automation of the cleaning of the conveying belts at the Santa 
Barbara opencast mine, 4)35666 
CONVEYORS;CONSTRUCTION 
Ash handling system of the Elbistan power plant in Turkey, 
4)36275 
COOLANTS 
S far sypA pas*s*s sAAysQm Astw*syp== 
Duty cycle and coolant temperature trade study for tokamak 
power plants, 4)37930 *°CONF-780508-P1° 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM *REACTOR® 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS;CORROSION 
Cooling water systems) treatment and materials of construction, 
4)37250 
COOLING SYSTEMS;COST 
Comparative cost study of various wet;dry cooling concepts that 
use ammonia as the intermediate heat exchange fluid, 4)36242 
8 DOE;ET-0076° 
COOLING SYSTEMS;MATERIALS 
Cooling water systems) treatment and materials of construction, 
4)37250 
COOLING SYSTEMS;PLUGGING 
Airfoil cooling hole plugging by combustion gas impurities of the 
type found in coal derived fuels, 4)37333 > DOE;NASA;2593- 
79;1 
COOLING SYSTEMS;RESEARCH PROGRAMS 
Status report on the ammonia, phase-change dry cooling system 
research project, 4)36243 *DOE;ET-0076° 
COOLING SYSTEMS;WASTE HEAT UTILIZATION 
Recovery of the energy in the cooling water from different 
furnaces at metallurgical plants, 4)36929 *JERNF-D-221° 
COOLING SYSTEMS;WATER CHEMISTRY 
Cooling water systems) treatment and materials of construction, 
4)37250 
COOLING TOWERS 
See also NATURAL DRAFT COOLING TOWERS 
COOLING TOWERS;BIBLIOGRAPHIES 
Cooling towers. Bibliography, January-December 1978, 4)36246 
STID-3360°Suppl.3” 
COOLING TOWERS;DESIGN 
Waste heat disposal to air with forced and natural draft) some 
analytical design considerations, 4)36247 
COOLING TOWERS;DYNAMIC LOADS 
Finite element instability analysis of hyperbolic cooling towers, 
4)36263 
COOLING TOWERS;ECONOMICS 
Technical and economic feasibilities of wet;dry tower systems for 
water conservation, 4)36241 >DOE;ET-0076° 
COOLING TOWERS;ENVIRONMENTAL EFFECTS 
Analysis of the operation of atmospheric coolants *In French®, 
4)36262 
Water vapor immissions in the region of a conventional thermal 
power station, 4)36349 °ANL-Trans-1155° 
COOLING TOWERS;FEASIBILITY STUDIES 
Technical and economic feasibilities of wet;dry tower systems for 
water conservation, 4)36241 *>DOE;ET-0076° 
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COOLING TOWERS;IMPACT STRENGTH 
Deformation and stability of wind loaded hyperbolic cooling 
tower shells, 4)36248 
COOLING TOWERS;MATERIALS 
Cooling water systems) treatment and materials of construction, 
4)37250 
COOLING TOWERS;OPERATION 
Analysis of the operation of atmospheric coolants *In French, 
4)36262 
Cooling water systems) treatment and materials of construction, 
4)37250 
COOLING TOWERS;PERFORMANCE 
Influence of radiation upon the heat transfer and Lewis factor in 
evaporation cooling, 4)36251 
Technical and economic feasibilities of wet;dry tower systems for 
water conservation, 4)36241 *DOE;ET-0076° 
COOLING TOWERS;STRESS ANALYSIS 
Finite element instability analysis of hyperbolic cooling towers, 
4)36263 
COPPER;BIOLOGICAL EFFECTS 
Sensitivity of Macrocystis gametophytes to copper, 4)37579 
SNUREG;CR-0684° 
COPPER;ENERGY LEVELS 
Survey of problems in beam-foil spectroscopy of iron and copper 
at energies from 16 to 110 MeV ®Transitions, deep-lying states’, 
4)37643 
COPPER;MONITORING 
EML surface air sampling program) the quality of analysis, 1977 
®Quality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 *EML-349° 
Radionuclides and trace metals in surface air, 4)37465 *°EML- 
349® app.” 
COPPER;PHOTONUCLEAR REACTIONS 
High energy photoproduction of the rho and rho’ vector mesons 
R®, 4)37664 ®*COO-1195-412° 
COPPER;TOXICITY 
Sensitivity of Macrocystis gametophytes to copper, 4)37579 
SNUREG;CR-0684° 
COPPER;X-RAY FLUORESCENCE ANALYSIS 
EML surface air sampling program) the quality of analysis, 1977 
®Quality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 SEML-349° 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS;FABRICATION 
Thermodynamics of A15 compound formation by diffusion from 
ternary bronzes, 4)37055 
COPPER ALLOYS;MECHANICAL PROPERTIES 
Structure and properties of transition metal-metalloid 
based on refractory metals, 4)37116 *CALT-822-107° 
COPPER ALLOYS;SPUTTERING 
Effects of radiation-induced segregation and preferential 
oat on the sputtering rate of alloys, 4)37099 °CONF- 
5. 
COPPER BASE ALLOYS;COMPARATIVE EVALUATIONS 
Crystal data for NpGas, 4)37063 
COPPER BASE ALLOYS;ELECTROSLAG WELDING 
Welding in the USSR, 4)37048 
COPPER SULFIDES;DIFFUSION LENGTH 
Cadmium sulfide;copper sulfide heterojunction cell research. 
Technical progress report No. 3, April 1-June 30, 1978, 4)36044 
8SAN-1577-5 
COPPER SULFIDES;MICROSTRUCTURE 
Cadmium sulfide;copper sulfide heterojunction cell research. 
Technical progress report No. 3, April 1-June 30, 1978, 4)36044 
8SAN-1577-5 
CORIUM;CONVECTION 
Finite amplitude thermal convection in porous media with 
uniform heat source, 4)36541 
CORONA ®SOLAR® 
See SOLAR CORONA 
CORROSION INHIBITORS;TESTING 
Exploratory study of inhibition of intergranular stress corrosion 
cracking in sensitized Type 304 stainless steel, 4)36375 
S8NUREG;CR-0754° 
CORROSION RESISTANT ALLOYS 
Corrosion of metals in coal-gasification environments, 4)35506 
8CONF-790145-2° 
CORTEX *ADRENAL*® 
See ADRENAL GLANDS 
CORTICOSTERONE;BIOLOGICAL EFFECTS 
Effects of adrenalectomy, adrenal regeneration, and renal 
irradiation on blood pressure *X rays( rats®, 4)37549 
CORTICOSTERONE;RADIOSENSITIVITY EFFECTS 
Effects of adrenalectomy, adrenal regeneration, and renal 
irradiation on blood pressure *X rays( rats®, 4)37549 
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COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION;ANISOTROPY 
Measurement of anisotropy in the cosmic background radiation on 
a large angular scale at 33 GHz, 4)37629 *LBL-7968° 
COSMIC. my ja een oat ttn aprons sane] 
Measurement of anisotropy in und radiation on 
a large angular scale at 33 GH 937629 mL L-7968° 
COSMIC. X-RAY SOURCES;LUMINOSITY 
Evolution of cluster x-ray sources, 4)37630 
COSMIC X-RAY SOURCES;STAR EVOLUTION 
Evolution of cluster x-ray sources, 4)37630 
COSMIC X-RAY SOURCES;X-RAY SPECTRA 
Evolution of cluster x-ray sources, 4)37630 
;SUPERSYMMETRY 


Local supersymmetry and interactions, 4)37696 


See also LIFE-CYCLE COST 
Total energy cost of freight transport, 4)36893 
COUNTERS *RADIATION® 


See RADIATION DETECTORS 
COUNTING CIRCUITS;MODIFICATIONS 
Photon counting in thermoluminescent measurement for the 
determination of low exposure, 4)37404 
COUPLINGS;DESIGN 
Apparatus for connecting together flowline end portions * Patent’, 
4)37270 
VER GAS 
(Nonreactive gas covering the sodium coolant in a reactor vessel.) 
COVER GAS;DROPLETS 
Sodium mists behavior in cover gas space of an LMFBR) 
experimental study, 4)36416 *JAPFNR-406 
COVERINGS;MATERIALS TESTING 
Evaluation of available encapsulation materials for low-cost long- 
life silicon photovoltaic arrays. Final report, 4)36036 
SDOE;JPL;954328-2° 
COVERINGS;SPECTRALLY SELECTIVE SURFACES 
Parametric studies of the thermal trap flat plate collector, 4)36191 
COVERINGS;WEATHERING 
Evaluation of available encapsulation materials for low-cost long- 
life silicon photovoltaic arrays. Final report, 4)36036 
SDOE;JPL;954328-2° 


See CRUSTACEANS 
CRACKS;MATHEMATICAL MODELS 
Fatigue _—. growth model for part-through flaws in plates and 
al 4)37078 
‘SPATIAL DISTRIBUTION 
“ae of crack statistics from observations on an outcropping, 
4)37619 *LA-UR-79-522° 
CRAY COMPUTERS;PROGRAMMING 
Vectorizer system for Lawrence Livermore Laboratory, 4)38035 
SUCRL-13948° 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
C-REACTIVE PROTEIN 
See IMMUNITY 
CRITICAL FIELD; TEMPERATURE DEPENDENCE 
Comments on H;sub c2; at low temperatures, 4)37733 
CRITICAL HEAT FLUX 
Analytical and experimental studies of bubble growth in 
ry ate liquid metals under a uniform magnetic field, 
Critical heat flux experiments with a local hot patch in an 
internally heated annulus *LWBR development program®, 
4)36418 ">WAPD-TM-1419° 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROLOY;PERMEABILITY 
Tritium permeation through Fe-2 1;4 Cr-1 Mo steam generator 
material, 4)37086 
CROPS;IRRIGATION 
Microdams in Cuba) the Maniabon Hydraulic Complex, 4)37232 
®DOE-tr-155° 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
See also LOBSTERS 
CRUSTACEANS;FECES 
Heterotrophic bacteria associated with the degradation of 
zooplankton fecal pellets in Lake Michigan *Mysis relicta, 
pseudomonas’, 4)37485 
CRYOGENICS 
Investigation of the state of stress and strain of a 
cryoturbogenerator rotor, 4)37260 
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CRYSTAL GROWTH;CATALOGS 
Directory of crystal growth and solid state materials production 
and research, 4)37040 *ORNL-RMIC-14° 
CRYSTAL LATTICES;ION CHANNELING 
Ion channeling studies of hydrogen lattice location, 4)37718 
®SAND-79-0657C® 
CRYSTALLINE LENS;RADIATION INJURIES 
Effects of x-irradiation on lens reducing systems *Rabbits®, 
4)37536 *COO-2012-37° 
YSTALLOGRAPHY;COMPUTER CALCULATIONS 
Computational methodology in crystallography) evaluation and 
extension. Report of a workshop at Asilomar June 19-22, 1978, 
4)37179 *LBL-7939° 
SCANNING 


See CAT SCANNING 
CUBA;WATER RESOURCES 
Microdams in Cuba) the Maniabon Hydraulic Complex, 4)37232 
SDOE-tr-155° 
CURIUM;CHROMATOGRAPHY 
Removal of americium and curium from high-level wastes 
®5DHDECMP( OPIX( Talspeak®, 4)35897 *CONF-790415-27° 
;SOLVENT EXTRACTION 


Cleanex process) a versatile solvent extraction process for 
recovery and purification of lanthanides, americium, and 
curium, 4)35867 *CONF-790415-22° 

Removal of americium and curium from high-level wastes 
SDHDECMP( OPIX( Talspeak®, 4)35897 *CONF-790415-27° 

CURIUM FLUORIDES;ABSORPTION SPECTRA 

Physical-chemical studies of transuranium elements, 4)37214 

ORO-4447-085° 
CUSP 
See CUSPED GEOMETRIES 
CUSPED GEOMETRIES; ON RINGS 
Equilibrium properties of finite length E-layers and E-rings in a 
cusped magnetic field system, 4)37918 °CONF-771035-P1° 
CUSPED GEOMETRIES;ION RINGS 
NRL ion ring program, 4)37914 °CONF-771035-P1° 
CUSPED GEOMETRIES;MAGNETIC FIELD REVERSAL 
NRL ion ring program, 4)37914 *CONF-771035-P1° 
CUSPED GEOMETRIES;PLASMA CONFINEMENT 

Magnetoelectrostatic trap *Cusped geometry with electrostatic 

plugs®, 4)37763 *UCRL-Trans-11464° 
CYANIDES;CHEMICAL REACTION KINETICS 

Kinetics of reactions of cyanide and reduced sulfur species to form 

thiocyanate, 4)37178 *FE-2496-32° 
CYANIDES;DECOMPOSITION 

Analysis of RA-21 effluent data) GFERC slagging fixed bed 

gasifier, 4)35613 *FE-2496-24° 
ES;QUANTITATIVE CHEMICAL ANALYSIS 

Determination of cyanide levels in Hygas wastewater, 4)35614 

SFE-2496-36° 
CYANIDES;SUBLIMATION 
Stabilities of some potassium compounds important in high 
temperature processes, 4)37222 *ANL-77-21° 
CYANOCOBALAMIN 
See VITAMIN B-12 
CYCLIC ACCELERATORS 
See also CVCLOTRONS 
LINEAR ACCELERATORS 
CYCLIC ACCELERATORS;BEAM DYNAMICS 

Longitudinal coupling impedance of step discontinuities in a 

circular beam tube, 4)37365 *BNL-25732° 
CYCLIC ACCELERATORS;VACUUM SYSTEMS 

Longitudinal coupling impedance of step discontinuities in a 

circular beam tube, 4)37365 *BNL-25732° 
CYCLOALKANES 

See also CYCLOHEXANE 
CYCLOALKANES;PHOTOCHEMISTRY 

Multistep collisional stabilization of chemically activated 

alkylcyclopropanes, 4)37208 
CYCLOALKANES;RADIOLYSIS 
Rate constants for the ———s of radicals by iodine, 4)37142 
CYCLOALKANES;REFORMER PROCESSES 

Mechanism of the reforming reactions of some Cs-Cs alkanes and 

cycloalkanes on Pt;AlOs, 4)35775 
CYCLOALKENES;ISOMERIZATION 

Bicyclobutadienylene® tricyclo7m4.2.0.0? © octa-1,3,5,7-tetraene®- 
eta®-cyclopentadienylcobalt. A possible intermediate in the 
remarkable gas phase rearrangement of 1,2-diethynyl-eta‘- 
cyclobutadiene-eta®-cyclopentadienylcobalt, 4)37194 

CYCLOHEXANE;RADIOLYSIS 
Rate constants for the scavenging of radicals by iodine, 4)37142 
CYCLOHEXIMIDE;BIOLOGICAL EFFECTS 

Protein synthesis inhibition and memory for pole jump active 

avoidance and extinction *Mice®, 4)37503 
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CYCLOTRON INSTABILITY 
Ion cyclotron instability induced by perpendicular beam injection 
into a — 4)37827 
CLOTRON INSTABILITY;STABILIZATION 
—— Eeidienties of plasma instabilities, 4)37822 *INIS-mf- 


CYCLOTRONS; ACCELERATOR FACILITIES 
Cyclotrons) 1978, 4)37389 *CONF-780957-8° 
CYCLOTRONS;SP: ECIFICATIONS 
Cyclozrons) 1978, 4)37389 *CONF-780957-8° 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CZECHOSLOVAKIA;ENERGY DEMAND 
Energy projections) oil, natural gas, and coal in the USSR and 
Eastern Europe Projeciions for 1985 to 2000°, 4)36695 
S8UT;CES-PS-3° 
Soviet and East European energy crisis) its dimensions and 
implications for East-West trade, 4)36614 *°UT;CES-PS-2° 


D 


DAMPING;CALCULATION METHODS 
Estimating modal damping) a survey, 4)37240 "SAND-79-0793C® 
DAMS;CONSTRUCTION 
Microdams in Cuba) the Maniabon Hydraulic Complex, 4)37232 
®DOE-tr-155° 
DAMS;DESIGN 
60 years of Soviet hydropower, 4)36006 
DARRIEUS ROTORS;AERODYNAMICS 
Economic overview of vertical axis wind turbines, 4)36233 
®SAND-79-0733C® 
DARRIEUS ROTORS;ANCHORS 
Study of foundation; anchor requirements for prototype vertical- 
axis wind turbines, 4)36232 ®"SAND-78-7046° 
DARRIEUS ROTORS;ECONOMICS 
Economic overview of vertical axis wind turbines, 4)36233 
8SAND-79-0733C® 
DARRIEUS ROTORS;FOUNDATIONS 
Study of foundation;anchor requirements for prototype vertical- 
axis wind turbines, 4)36232 *SAND-78-7046°® 
DATA ACQUISITION SYSTEMS 
Data acquisition for the hot dry rock geothermal energy project, 
4)36208 *LA-UR-79-812° 
DATA ACQUISITION SYSTEMS;EVALUATION 
Computer-based geolog;assaylog system for coal exploration and 
evaluation *Minad system’, 4)35651 
DATA ACQUISITION SYSTEMS;PROGRAMMING 
Computer system cross-fertilization) making your TI 980 play 
your TMS 9900, 4)38025 *LBL-8755° 
DATA ANALYSIS 
Numerical investigation into the properties of fuzzy numbers, 
4)38026 *LBL-8875° 
DAUGHTER PRODUCTS;ENVIRONMENTAL EXPOSURE 
PATHWAY 
Food chain transport of *?°Pb resulting from uranium milling 
activities, 4)37478 *IAEA-SM-237;43° 
DAUGHTER PRODUCTS;RADIATION MONITORING 
Effects of home ventilation systems on indoor radon-radon 
daughter levels. Final report *Comparison of air and timers, 
central blowers, and outside air ventilation on radioactivity 
levels in room air®, 4)37466 *EPA;520;5-77-011° 
DECOMMISSIONING 
See REACTOR DECOMMISSIONING 
DEER;BODY BURDEN 
Determination of *** Am in reindeer bone *Results and 
radiochemical methods are discussed ®, 4)37166 ®*COO-3011-10° 
Plutonium in tissues of reindeer during 1963-1977) the 
astrointestinal absorption from food, 4)37561 *COO-3011-10° 
DEER; IOACTIVITY 
Caesium-137 in the foodchain lichen-reindeer-man during 1976 to 
1978, 4)37474 ®COO-3011-10° 
Determination of **' Pu in evnironmental samples by liquid 
aaa counting) preliminary report, 4)37472 *COO-3011- 
1 
Radioactive foodchains in the subarctic environment. Progress 
report, November 15, 1977-November 14, 1978 ®Leading 
abstract®, 4)37471 *COO-3011-10° 
DEER;RADIONUCLIDE KINETICS 
Caesium-137 in the foodchain lichen- reindeer-man during 1976 to 
1978, 4)37474 *COO-3011-10° 
Radioactive foodchains in the subarctic environment. Progress 
report, November 15, 1977-November 14, 1978 ®Leading 
abstract®, 4)37471 *COO-3011-10° 


DEVELOPED COUNTRIES;ENERGY CONSERVATION 


DELAY CIRCUITS 
New delay generator combines accuracy with 
rogrammability and one | 437418 *UCRI-50025-78-3° 
DELTA-1236 RESONANCES;HADRONIC PARTICLE DECAY 
Elastic and inelastic polarization effects observed with the 
Argonne effective mass s eter *Asymmetry, s-wave 
Deck background and P-wave N-1470 aucieonnay” 4)37674 
DEMONSTRATION PLANTS 
See also INDUSTRIAL PLANTS 
DEMONSTRATION PLANTS;ENVIRONMENTAL IMPACTS 
Environmental aspects of fossil energy demonstration plants, 
4)35625 *EPA-600;7- 78-063° 
DEMONSTRATION PLANTS;SITE SELECTION 
Phase I) the pipeline gas demonstration plant. Annual technical 
proress report, 1 July 1977-30 June 1978, 4)35536 *FE-2542-12° 
DENATURED FUEL 
Reference thorium fuel cycle, 4)35868 *DPST-TFCT-77- 
101*Rev.1% 
DENSITOMETERS;GAMMA SOURCES 
Application of a 3-beam y densitometer to two-phase flow regime 
and density measurements, 4)37312 
DENSITOMETERS;PERFORMANCE 
Application of a 3-beam yy densitometer to two-phase flow regime 
and density measurements, 4)37312 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 


DESALINATION 
ar os within smooth and profiled horizontal pipes, 
4)37 
DESERTS;PLANT GROWTH 
Investigation of Woody biomass s ied ircies for fuel production in 
warm climate, non-agricultural ited by brackish on 
saline water. First mye A report, 436038 *TID-28998° 
ESOXYRIBONU NUCLEIC A 


See DNA 
DESULFURIZATION 
See also HOT GAS CLEANUP 
DESULFURIZATION;COMPARATIVE EVALUATIONS 
Selection of acid gas treatin processes for coal converter outputs, 
4)35514 *EPA-600;7-78-063° 
ETECTORS *RADIATION® 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
DETONATORS;SEALS 
Design and development of a glass ceramic seal for high pressure 
—_—— actuators, 4)37107 SSAND 78. 2004° 


E' 
SOXsy ~Nren® < ps fs ana 
See also CO-GEN: 
DEUS;EVALUATION 
Case history study of integrated utilities at Lawrence Park Heat, 
Light and Power, Bronxville, New York, 4)36638 *ANL;ICES- 


TM-24° 
DEUTERIDES;SORPTIVE PROPERTIES 
Photons as a probe of hydrogen in metals) photoelectron and 
optical studies, 4)37120 *IS-M-186° 
DE RIUM;ABSORPTION SPECTROSCOPY 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. oy 
. January 1, 1978-December 31, 1978, 4337154 . 


DEUTERIUM;NUCLEAR MAGNETIC RESONANCE 
Utilization of NMR in determination of hydrogen structure in 
solids, 4)37722 *IS-M-183° 
DEUTERIUM COMPOUNDS;CHARGED-PARTICLE 
TRANSPORT 
Diagnostic neutron spectra from deuterons on several materials 
82.5 to 3.5 MeV, 4)37719 
DEUTERIUM COMPOUNDS;DEUTERON REACTIONS 
Diagnostic neutron spectra from deuterons on several materials 
82.5 to 3.5 MeV®, 4)37719 
DEUTERIUM IONS;SPIN ORIENTATION 
Production of polarized hydrogen ions and atoms and wr 
exchange reactions On various gas targets, 4)37642 ° - 


27 
DEUTERON REACTIONS;STRIPPING 
Diagnostic neutron spectra from deuterons on several materials 
52.5 to 3.5 MeV®, 4)37719 
DEUTERONS;ABSORPTION 
Diagnostic neutron spectra from deuterons on several materials 
82.5 to 3.5 MeV®, 4)37719 
DEVELOPED COUNTRIES;ENERGY CONSERVATION 
Ener —— and conservation in industrialized countries, 4)36727 
7872° 





DEVELOPED COUNTRIES;ENERGY CONSUMPTION 


DEVELOPED COUNTRIES;ENERGY CONSUMPTION 
Energy use and conservation in industrialized countries, 4)36727 
§L 17872" 
DEVELOPED COUNTRIES;ENERGY SUPPLIES 
- Im ke ony UNTRIESENERG on the = ing countries, 4)36676 


lied ae tnd supply of energy inde of energy in deck America, 4)36679 
DEVELOPIN UNTRIESENERGY 


Demand and supply of energy in developing America, 4)36679 
ae S SS on the oil-exporting countries, 4)36676 
D PING COUNTRIES;LIFE STYLES 
Alternative life styles) a Third World perspective, 4)36617 
DEVELOPING COUNTRIES;NUCLEAR POWER 
Nuclear power-plant safety in deve! countries, 4)36529 
DEVELOPING CO ;PETRO) 
Oil conservation) what it means to ee countries, 4)36711 
DEVOLATILIZATION;MATHEMA 
Addition of devolatilization equations to s - na computerized 
mathematical model. Quarterly report, tember 15-December 
15, 1978, 4)35508 *COO-0277-1° 
DIAMOND DRILLING EQ 
See DRILLING EQUIPMENT 
ONUCLEAR DEVICE® 


DIBARYON RESONANCES;PARTICLE PRODUCTION 
Pure spin total cross sections, 4)37669 *CONF-7810119-1° 
DIENES;GAS CHROMATOGRAPHY 
Graphitized carbon in gas-liquid-solid chromatography and gas 
chromatography;mass spectrometric analysis of high boiling 
hydrocarbon mixtures, 4)37169 
DIENES;ISOMERIZATION 
Bicyclobutadienylene *tricyclom4.2.0.0? © octa-1,3,5,7-tetraene® - 
eta®-cyclopentadienylcobalt. A possible intermediate in the 
remarkable gas phase rearrangement of 1,2-diethynyl-eta‘- 
ee eee: 4)37194 
DIENES;LIQUID MATOGRAPHY 
Graphitized carbon in gas-liquid-solid chromatography and gas 
chromatography;mass spectrometric analysis of high boiling 
hydrocarbon mixtures, 4)37169 
DIENES;MASS SPECTROSCOPY 
Graphitized carbon in gas-liquid-solid chromatography and gas 
chromatography;mass spectrometric analysis of high boiling 
hydrocarbon rm )37169 
DIES ENGINES,CATALYTIC CONVERTERS 
Catalytic waste gas purification process, 4)37360 
DIESEL ENGINES;COMPRESSORS 
Analysis of turbocompressor radial bearings, 4)37009 
DIESEL ENGINES;CO: OL SYSTEMS 
Frequency method of evaluation of the dynamic properties of 
diesel — automatic control systems, onto 
DIESEL ENGINES;CORROSION PROTECTIO 
Development and engine testing of coatings on diesel engine 
Sam, January 1978-December 1978, 4)35797 *HCP;T- 


DIESEL ENGINES;EFFICIENCY 
Relation between indicator ae and integral and differential 
characteristics of heat supply and aaa, 4)37011 
DIESEL ENGINES;FUEL ECONO 
Fuel economy of the line tonne fuel, libricant and other 
effects *Book®, 4)3 36660 
Optimization scheme for predicting minimum fuel consumption by 
rt diesel engines, 4)37010 
DIESEL ENGINES; SUBSTITUTION 
Problem of utilization of liquefied gas as a fuel component for 


automotive diesel engines, 4)35801 

DIESEL ENGINES:MAINTENANCE 
Oil bag Te cod 4)37007 

DIESEL INES;PERFORMANCE 


ia a. 4)37007 
IRMANCE TESTING 
Frequency method of evaluation of the dynamic poet of 
diesel engine automatic control systems, 4)37012 
DIESEL ENGINES,SUP ERCHARGERS 
Brown Send tah launch -4 series turbocharger, 4)37008 
DIESEL ENGINES; THERMODYNAMI 
Relation between indicator efficiency and integral and differential 
characteristics of heat supply and dissipation, 4)37011 
DIESEL FUELS;ALLOCATIONS 
Standby Conservation Plan No. 1) emergency weekend gasoline 
sales restrictions. Authorities, need, rationale, operation, 4)36680 
®DOE;ERA-0040° 
DIESEL FUELS;BIODEGRADATION 
Aquatic Senn emeacee, 4)35791 
D ;CORR EFFECTS 


Development and engine testing of coatings on diesel engine 
—s January 1978-December 1978, 4)35797 *HCP;T- 
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DIESEL FUELS;FUEL ADDITIVES 
Catalytic composition for internal combustion engines, furnaces 
and boilers *Patent®, oe 
DIESEL FUELS;TRAD 
Standby Sacarvetani Plan No. 1) emergency weekend gasoline 
sales restrictions. Authorities, need, rationale, operation, 4)36680 
®DOE;ERA-0040° 
DIET;CONTAMINATION 
Cesium-137 in various Chicago foods. , 4)37476 *EML-349° 
DIET;RADIOACTIVITY 
EML diet studies) second quarter 1978 ®Strontium-90 content of 
human dietary items purchased in New York City and San 
Francisco( and ® Sr ingestion there and in Chicago®, 4)37475 
SEML-349° 
Environmental Measurements Laboratory environmental 
quarterly, September 1-December 1, 1978 ®Lead abstract®, 
4)37458 "EML-349° 
INEPENTAACETIC ACID 


See DTPA 
DIFFERENTIAL EQUATIONS;COMPUTER CALCULATIONS 
What everyone solving differential equations numerically should 
know, 4)38028 *SAND-78-0315° 
DIFFERENTIAL EQUATIONS;NUMERICAL SOLUTION 
Lipschitz constants and robust ODE codes, 4)38033 *SAND-79- 
0458 


MOLID) a general purpose subroutine package for the numerical 
solution of partial differential equations, 4)38018 *LA-7595-MS® 
Time dependent multi-grid numerical technique, 4)37429 *BNL- 
25930 
What everyone solving differential equations numerically should 
know, 4)38028 "SAND-78-0315° 
DIFFUSER AUGMENTED TURBINES;COST 
Fluid dynamics of diffuser-augmented wind turbines, 4)36234 
DIFFUSER AUGMENTED TURBINES;PERFORMANCE 
Fluid dynamics of diffuser-augmented wind turbines, 4)36234 
DIGITAL FILTERS;ALGORITHMS 
Image restoration with a locally variable Wiener filter, 4)38024 
SLA-UR-79-897° 
DIGITAL SYSTEMS;COMPUTER-AIDED DESIGN 
——s Economic Communities symposium on computer-aided 
ign of digital electronic circuits and systems * Brussels, Nov. 
on 29, 1978°, 4)37325 *UCID-18154° 
‘ONE 


See ACETONE 
DIRECT CONTACT HEAT EXCHANGERS 
Method of producing mechanical energy from geothermal fluids 
*Patent®, 4)36214 
DIRECTIONAL DRILLING;CONTROL 
Degree of borehole deviation in the use of turbine deflectors, 
4)37284 
DIRECTIONAL DRILLING;HYDRAULIC EQUIPMENT 
Testing a hydraulic piston pumping device for drilling oil in the 
West Surgut field, 4)35767 
DISCHARGING *REACTOR® 
See REACTOR FUELING 
DISK MHD GENERATORS;PERFORMANCE TESTING 
Development program for MHD power generation. Volume II. 
Disk generator performance. Final report, 1 July 1975-31 
December 1976, 4)36753 ®*FE-2015-19° 
DISPERSIONS 
SdAw 7=7 pttst As s99Gn037* AD *O Astiw*syp— *s wrysT16 
WA 's=1 ~=1N.AA1Ds pr Ox f = ~} fxéo }~O=V Eo f Aw 
Ex Vem Oxf ~~} fntom= 
DISPERSIONS;HEAT TRANSFER 
Heat transfer characteristics of liquid-liquid dispersions flowing in 
an annulus, 4)37314 
DISTILLATION EQUIPMENT;DESIGN 
Catalytic reactor-fractionator apparatus *Patent®, 4)35773 
DISTILLATION EQUIPMENT;ENERGY CONSERVATION 
Study of a system using a heat pump and a 72kW distillation 
column *In French®, 4)36918 
DISTRICT HEATING 
Hamburg’s combined heat and power system, 4)36642 
DISTRICT HEATING;CONTROL SYSTEMS 
Supervision system based on the example of three typical district- 
heating lines laid in the ground, 4)36865 
DISTRICT HEATING;ECONOMIC ANALYSIS 
At what level are our heating costs today * Analyses for 
Heidelberg, FRG®, 4)36644 
DISTRICT HEATING;ECONOMICS 
Study of district-heating supply to Ingolstadt *In German®, 
4)36950 *BMFT-FB-T-78-32° 
DISTRICT HEATING;FEASIBILITY STUDIES 
Study of district-heating supply to Ingolstadt *In German®, 
4)36950 *BMFT-FB-T-78-32° 





JULY 15, 1979 


DISTRICT HEATING;GERMAN FEDERAL REPUBLIC 
Main report of district heating, 1977 "New form of data 
presentation ®, 4)36646 
DISTRICT HEATING;HEAT DISTRIBUTION SYSTEMS 
District heating in Finland *Problems of foams on pipes and pipe 
shifting from thermal expansion®, 4)36956 
DISTRICT HEATING;PIPELINES 
Testing during long periods of plastic tubes designed for the 
transport of hot water *In Swedish®, 4)36952 "STUDSVIK;ET- 
78-81 
DISTRICT HEATING;PLANNING 
Design, construction and ——— of centralized heat supply 
systems, 4)36640 *DOE;ET-00 
DISTRICT HEATING;POLLUTION ABATEMENT 
Heat-electric power stations for the city of Cologne, 4)36643 
DISTRICT HEATING;RESEARCH PROGRAMS 
Heat distribution) a program of research and development 
sponsored by the Federal Ministry for Research and 
Technology *BMFT®*, 4)36645 
DISTRICT HEATING;SOLAR HEATING SYSTEMS 
Central solar heat station in Studsvik, 4)36113 *"STUDSVIK;ET- 
78-77 
DISTURBANCES;ENVIRONMENTAL EFFECTS 
Propagule dispersal among forest islands in southeastern South 
Dakota, 4)37469 
DIVERTORS;DESIGN 
Design of an advanced bundle divertor for the Demonstration 
Tokamak Hybrid Reactor, 4)38007 *°WFPS-TME-79-006° 
DIVERTORS;HEAT FLUX 
Heat flux to the material surfaces in a tokamak, 4)38010 
D-LI HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DNA 
SO,A" @w*ANSs 77's 35s = 
DNA;BIOCHEMICAL REACTION KINETICS 
Analysis of chromatin reconstitution, 4)37508 
DNA;BIOLOGICAL REPAIR 
Longevity, aging, and death) an evolutionary perspective, 4)37517 
Potentially lethal damage versus sublethal damage) independent 
repair processes in actively growing Chinese hamster cells 
SEffects of osmotic pressure differences due to NaCl 
concentrations in buffer solutions on sensitivity of cells to x 
rays®, 4)37541 
Repetitious nature of repaired DNA in mammalian cells *UV 
a, 3H and '‘C tracer techniques®, 4)37537 °ORO-4761- 


DNASTRAND B 
Impaired repair a. of DNA breaks induced in mammalian 
cellular DNA by accelerated heavy ions *Argon-, carbon-, and 
neon-ion beams( cultured human kidney T-1 cells®, 4)37540 
Repetitious nature of repaired DNA in mammalian cells °UV 
radiation, 3H and ‘C tracer techniques®, 4)37537 °ORO-4761- 
6 


DNA REPLICATION;INHIBITION 
Magnetic effects in cellular and molecular systems, 4)37595 *LBL- 
7452 
DOCUMENTATION;EVALUATION 
Assessing the useability of technical manuals) a successful case 
history, 4)38041 ®°LA-UR-79-415° 
DOLOMITE;CHEMICAL REACTIONS 
Relationship between the morphological properties of half- 
calcined dolomite and the kinetics of the sulfation reaction, 
4)37335 
DOORS;DESIGN 
Combination glass door and heat-exchanging grate for fireplaces 
5Patent®, 4)36864 
DOSE RATES;RADIOSENSITIVITY EFFECTS 
Life shortening in RFM and BALB;c mice as a function of 
radiation quality, dose, and dose rate, 4)37548 
Suppression of the pulmonary clearance of Staphylococcus aureus 
in mice that had inhaled either '**CeO. or ***PuO2, 4)37553 
DOUBLET REACTORS;DESIGN 
Doublet demonstration fusion power reactor, 4)37881 *CONF- 
780508-P 1° 
DOUNREAY PROTOTYPE FAST REACTOR 
See PFR REACTOR 
DOW PUSHER 700 
See POLYAMIDES 
DOWEX 
See ORGANIC ION EXCHANGERS 
DOWNHOLE INFORMATION SYSTEMS 
See MWD SYSTEMS 
DOWNS SYNDROME;GENETICS 
Survey of human chromosomal abnormalities in Iceland, 4)37518 
DRAIN-DOWN SYSTEMS;DESIGN 
Freeze protection for solar heating systems *Patent®, 4)36116 


DUAL-PURPOSE POWER PLANTS;OPERATION 


DREDGING 
New dredging Eearanr 4)37352 
DRIFT CHAMBE TICLE TRACKS 
Track-finding sep “yo the central drift chamber, 4)37407 
§COO-2114-29° 
DRIFT INSTABILITY 
Entropy production by anomalous drift wave transport, 4)37824 
Theory of finite-8-modified drift waves, 4)37826 
Unstable drift waves in a sheared magnetic field, 4)37844 *PPPL- 
1519 
DRIFT INSTABILITY;KINETIC EQUATIONS 
Theory of 7’drift’’ thermonuclear instabilities of a reactor- 
tokamak, 4)37834 
DRIFT INSTABILITY;STABILIZATION 
Feedback stabilization of plasma instabilities, 4)37822 ®*INIS-mf- 
4401 
DRILL BITS 
See also DRILLING oe r 
DRILL BITS;LUBRICATIO 
Lubricating properties of ive Ubon solution and invert 
emulsions, 4)37285 
DRILL CORES;EVALUATION 
Relevance of borehole and bore core evaluation to the design of 
underground coal mines, 4)35675 
DRILL CORES;TESTING 
Treatment of bore cores to provide reliable data for coal 
tion plant design, 4)35683 
DRILL PIPES;IMPACT SHOCK 
Double acting jar *Patent®, 4)35743 
DRILLING EQUIPMENT 


See also DRILL BITS 
DRILL PIPES 
DRILLING EQUIPMENT;DESIGN 
Double acting jar *Patent®, 4)35743 
DRILLING FLUIDS;HEAT EXCHANGERS 
Determination of stability time of a borehole’s shaft zone, 4)35759 
DRILLING FLUIDS;PERFORMANCE TESTING 
Lubricating properties of lime-bitumen solution and invert 
emulsions, 4)37285 
RILLING MUD 


See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER;CHEMICAL ANALYSIS 
Analyses of quality control samples at EML and contractor 
laboratories during 1978, 4)37150 SEML-349° 
DRINKING WATER;RADIOACTIVITY 
Appendix to Environmental Measurements Laboratory 
one quarterly *Lead abstract®, 4)37463 °EML- 
349%a 
Rediourcntion in milk and tap water *Monitoring of 
contamination ®fallout® in samples collected daily in New York 
City®, 4)37477 SEML-349® app. 
DROPLETS;COMBUSTION 
Disruptive combustion of coal-oil-mixture droplets, 4)35702 *M- 
DROPLETS;FRAGMENTATION 
Disruptive combustion of coal-oil-mixture droplets, 4)35702 *M- 
78-79 
DROPLETS;HEAT TRANSFER 
Heat and mass transfer involving droplets containing soluble 
solids, 4)37307 
DROPLETS;MASS TRANSFER 
Heat and mass transfer involving droplets containing soluble 
solids, 4)37307 
DTPA 
SO0*77 = @y101 77073440777 t335777*s 35*6 = 
DTPA;THERAPY 
Preliminary investigation of uranium removal therapy ***U, ?°°U, 
rats, DTPA, NaHCOs, ?*Th®, 4)37563 *PNL-2850°Pt. 19 
DUAL ENERGY USE SYSTEMS 
See DEUS 
DUAL-FUEL ENGINES;EFFICIENCY 
Dual-fuel operation of a high-compression-Otto engine with 
regular gasoline and methanol, 4)37039 
DUAL-PURPOSE POWER PLANTS 
Hamburg’s combined heat and power system, 4)36642 
DUAL-PURPOSE POWER PLANTS;ECONOMICS 
CHP experience in Skultuna, 4)36340 
DUAL-PURPOSE POWER PLANTS;FEASIBILITY STUDIES 
Study of advanced technology cogeneration systems for —s 
industrial power and process heat, 4)36641 *DOE;ET-0078 
DUAL-PURPOSE POWER PLANTS;OPERATION 
Block heat and power station No. 1 in Heidenheim, 4)36237 
— power stations on fossil fuel, 4)36338 *DOE;ET- 





DUAL-PURPOSE POWER PLANTS;PERFORMANCE 


DUAL-PURPOSE POWER 
1 in Skultuna, 4)36340 


IRMANCE 
CHP ex 
DUCTS;D. 
Rational 
plants, 4)36290 
DUOPLASMATRONS;DESIGN 
Cesium injection system for negative ion duoplasmatrons *Patent®, 
4)37644 
DUOPLASMATRONS;PERFORMANCE 
Cesium injection system for negative ion duoplasmatrons *Patent®, 
4)37644 
DUST COLLECTORS 
Investigation of distribution of dust and gas flow in 
constant-section collectors under different flow discharge 
conditions, 4)37361 
DUSTS;AIR POLLUTION 
— measurements of dust emissions from firing solid fuels, 
4)37451 
DUSTS;BINDERS 
Process for preventing the formation of dust in coal seams of coal 
mines with shield extension *Patent®, 4)35730 
DUSTS;CHEMICAL ANALYSIS 
Analysis of dust with combined X-ray photoelectron and atomic 
absorption spectroscopy, 4)37159 
DUSTS;MONITORING 
Continuous air-monitoring systems, 4)37446 
DUSTS;PHOTOELECTRON SPECTROSCOPY 
Analysis of dust with combined X-ray photoelectron and atomic 
absorption spectroscopy, 4)37159 
DYE LASERS;OPTICAL PUMPING 
Fluorescence diagnostics in two-step laser excitation of high J 
atoms, 4)37216 *UCRL-81746° 
DYE LASERS;POLARIZATION 
Investigations on degree of polarization of laser radiation of 
organic dye solutions, 4)37294 
DYSPROSIUM COMPOUNDS THERMOLUMINESCENCE 
Effect of heating rate on thermolumi it efficiency in the 
linear dose range, 4)37406 
DYSPROSIUM ISOTOPES;BETA DECAY 
Investigation of nuclei near N * 82 and Z * 64 VIA radioactive 
decay of high-spin isomers, 4)37708 *CONF-790323-1° 


of turns for gas and air ducts of thermal power 





EARTH ATMOSPHERE 
See also AIR 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 
TROPOSPHERE 
EARTH ATMOSPHERE;RADIONUCLIDE MIGRATION 
Studies and research concerning BNFP) safety and environmental 
impact of interim AFR storage in the BNFP-FRSS. Final report 
*Human population dose commitments from away-from-reactor 
waste storage at the Fuel Storage Station at BNFP®, 4)35933 
8’ AGNS-1040-1.5-63*Rev.1” 
EARTH ATMOSPHERE;WAVE PROPAGATION 
Time-dependent propagation of high-energy laser beams through 
the atmosphere) II *Thermal blooming in stagnation zones®, 
4)37432 
EARTH CRUST;MEETINGS 
Structure of the earth’s crust and upper mantle plotted from data 
of seismic studies *Kiev, October 1974°, 4)37615 *UCRL-Trans- 
11392 
EARTH CRUST;NEUTRON TRANSPORT 
Radiation transport in earth for neutron and gamma 
—_— above an air-ground interface, 4)37717 oT *ORNLGTM- 
5 
EARTH CRUST;PHOTON TRANSPORT 
Radiation transport in earth for neutron and gamma ray point 
sources above an air-ground interface, 4)37717 °>ORNL;TM- 
6655 
EARTH MANTLE;MEETINGS 
Structure of the earth’s crust and upper mantle plotted from data 
- — studies "Kiev, October 1974°, 4)37615 °UCRL-Trans- 
1 
EARTH-COVERED BUILDINGS;VENTILATION SYSTEMS 
Computer simulation of heating and cooling of ventilation air for a 
passive solar house, 4)36098 *CONF-790106-1° 
EARTHQUAKES;GROUND MOTION 
Site soil column considerations in seismic hazard analysis, 4)36526 
SUCRL-81696° 
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EARTHQUAKES;RISK ASSESSMENT 
Study of the regional tectonics and seismicity of eastern Kansas) 
summary of project activities and results to the end of the 
second year, or September 30, 1979, 4)37613 *"NUREG;CR- 
0666° 


EARTHQUAKES;SEISMIC EFFECTS 
Site soil column considerations in seismic hazard analysis, 4)36526 
SUCRL-81696° 
EARTHWORMS 
See ANNELIDS 
EAST MESA GEOTHERMAL FIELD 
See also IMPERIAL VALLEY 
EAST MESA GEOTHERMAL FIELD;HEAT TRANSFER 
Modeling heat and mass transfer at the Mesa geothermal 
Anomaly, Imperial Valley, California. Final project report, 
4)36200 *LBL-8784° 
EAST MESA GEOTHERMAL FIELD;MASS TRANSFER 
Modeling heat and mass transfer at the Mesa geothermal 
Anomaly, Im Valley, California. Final project report, 
4)36200 *LBL-8784° 
EAST MESA GEOTHERMAL FIELD;MATHEMATICAL 
MODELS 
Modeling heat and mass transfer at the Mesa geothermal 
Anomaly, Imperial Valley, California. Final project report, 
4)36200 *LBL-8784° 
E-BEAM TYPE REACTORS;BREEDING BLANKETS 
Hybrid thermonuclear reactor configuration driven by a 
relativistic electron beam and having a liquid first wall, 4)37910 
®DOE-tr-166° 
E-BEAM TYPE REACTORS;DESIGN 
Design of compact particle-beam-driven inertial-confinement 
fusion reactors, 4)37979 *CONF-780508-P2? 
E-BEAM TYPE REACTO WALL 
Hybrid thermonuclear reactor configuration driven by a 
relativistic electron beam and having a liquid first =, 4)37910 
®DOE-tr-166° 
EBR-2 REACTOR;ENGINEERED SAFETY SYSTEMS 
Reliability analysis applied to the SRM earthquake shutdown 
system *ESS®, 4)36489 aye EBR-103° 
EBR-2 REACTOR;REACTO CORES 
Measurements of ana and core temperature distributions 
in an LMFBR, 4)36543 
EBR-2 REACTOR;REACTOR OPERATION 
Reactor Development Program. Progress report, December 1978, 
4)36502 *ANL-RDP-78 
ECONOMY;DATA 
Power industry in the Federal Republic of Germany in 1977. 
Statistical annual report of the Referat Elektrizitaetswirtschaft 
epee fuer Wirtschaft. Report No. 29., 
ECONOMY;ENERGY CONSUMPTION 
ees options) purchasing power and energy consumption, 
4)36655 
ECR HEATING 
Electron cyclotron resonance heating of tandem mirrors, 4)37762 
SUCRL-52634° 
EDDY CURRENT TESTING;DATA ANALYSIS 
Investi, tin, the computer analysis of eddy current NDT data, 
4)37315 DL-SA-1721° 
EDUCATION;RESEARCH PROGRAMS 
Research report, for 1977-1978, 4)37521 °ORAU-148° 
EFFLUENTS *CHEMI Xd 


CAL 
See CHEMICAL EFFLUENTS 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
ELECTRIC BATTERIES 
SOrE*s1y sAw “wAgts7* AN sMe£Aw prAwse: As gus *ssy 
11a swAd 5=7A* 3577 res say 
<~ 00] J 3M }mOxtx fes fae anv ra a 
See also LEAD-ACID BATT: 
METAL-GAS BA TTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES;ENVIRONMENTAL IMPACT 
STATEMENTS 


Environmental impact analysis of electric and hybrid vehicle 
batteries. Final report, 4)37496 *COO-4526-1 
ELECTRIC BATTERIES;PERFORMANCE 
Materials characterization of vanadium pentoxide utilized in Li- 
V20s ae cells, 4)37108 
mt tS 2 bd and secondary batteries, 4)36565 


See CAPACI TORS 
ELECTRIC CONDUCTORS;DESIGN 
Current lead-in device for superconducting rotary electrical 
machines ®Patent®, 4)37259 
ELECTRIC CONTACTORS 
See SWITCHES 
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C DISCHARGES 
See also PENNING DISCHARGES 
C DISCHARGES; JOULE HEATING 
Ohmic heating and ionization measurements for an axial discharge 
in hydrogen, 
ELECTRIC 
Mutagenesis by J dc electric fields *Escherichia coli®, 4)37516 
SPNIL_2850°Pt 
ELECTRIC GENERATORS 
S}Ams7*O teen ANy@— 2"sYZerxp Ox} ~eV 
~o~}a: e€o+ ~} 
See also TURBOGENERA ions 
(C GENERATORS;CONTAINERS 
Environmental and radiolo; ical safety studies. Interaction of 
238PuO, heat sources with terrestrial and aquatic environments. 
Progress report, October 1-December 31, 1978, 4)37550 ®*LA- 
7703-PR® 
ELECTRIC GENERATORS;ROTORS 
Estimating hydro powerhouse crane capacity, 4)36016 
OTORS;CONTROL SYSTEMS 
Circuit layout and control of the h-bahn drives, 4)36901 
ELECTRIC MOTORS;ENERGY CONSERVATION 
NASA licenses electricity saver for home and industry *Power 
factor controller®, 4)36856 
iC POWER 


See also HYDROELECTRIC POWER 
C POWER;CHARGES 


Formula for the price-adjustment clause, 4)36250 
Regional residential sector energy price forecasts for 1978) 
electricity, natural gas, number 2 fuel oil, and propane, 4)36665 
8 DOE;EIA-0102;46° 
ELECTRIC POWER;COST 
Combined-cycle power systems burning low-Btu gas, 4)35513 
SEPA-600;7-78-063° 
ELECTRIC POWER;FORECASTING 
Projections of future demand for electricity in the TVA region) 
the residential sector *For year 1990°, 4)36855 *TID-29448° 
C POWER INDUSTRY 
Public electricity supply i in 1976 including Berlin *West® *German 
Federal Republic’, A at 8NP-23573 
ELECTRIC POWER INDUSTRY;EXPORTS 
Pe electrical industry) successful record of sustained growth, 
4)36722 
iC POWER INDUSTRY;MARKET 
Frgse electrical industry) successful record of sustained growth, 
4)36722 
ELECTRIC RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 
RAPID TRANSIT SYSTEMS 
ELECTRIC RAILWAYS;ENERGY DEMAND 
Total energy and labor requirements for an electric commuter 
railroad, 4)36900 
ELECTRIC RAILWAYS;MANPOWER 
Total energy and labor requirements for an electric commuter 
railroad, 4)36900 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
See also FOSSIL-FUEL POWER PLANTS 
See PUBLIC UTILITIES 
ELECTRIC UTILITIES;CAPITAL 
Forecasting revenue requirements *Fully-forecasted data in lieu of 
test-year data®, 4)36720 
Intensity of material assets in the electricity supply industry when 
compared with other branches of the economy, 4)36344 
ELECTRIC UTILITIES;ENERGY CONSUMPTION 
End-use energy-consumption data base. Version 10. User’s 
aaa 4)36853 Mg sEIA-0175° 
C UTILITI ANCING 
Financing the future row of the electric power industry, 
4)36718 *UT;CES- 
ELECTRIC UTILITIES, FUELS 
Cost and quality of fuels for electric utility plants. Monthly report, 
data for November 1978, 4)36343 *DOE;EIA-0075;11°78% 
ELECTRIC UTILITIES;LEGAL ASPECTS 
Reform of general insurance conditions, 4)36689 
C UTILITIES;PEAK-LOAD PRICING 
Cost-benefit analysis of electric peak-load pricing, 4)36719 
ELECTRIC UTILITIES;PLANNING 
Future activities of electric utilities, 4)36721 
C UTILITIES;RATE STRUCTURE 
Forecasting revenue requirements *Fully-forecasted data in lieu of 
test-year data®, 4)36720 
Formula for the price-adjustment clause, 4)36250 
C UTI ES;STATISTICS 
Statistics of publicly owned electric utilities in the United States 
1977. Energy data report, 4)36714 *DOE;EIA-0172° 


ELECTRICAL EQUIPMENT 
See also CAPACITORS 
CIRCUIT BREAKERS 
ELECTROMAGNETS 
SWITCHES 
TRANSFORMERS 
ELECTRICAL EQUIPMENT;PERFORMANCE TESTING 
Seismic and environmental qualification of class IE equipment 
manufactured in Spain, 4)36509 *INIS-mf-4256° 
ELECTRICAL EQUIPMENT;QUALITY ASSURANCE 
Nuclear quality assurance programs, their role and their impacts, 
4)36453 *INIS-mf-4263° 
ELECTRICAL EQUIPMENT;SEISMIC EFFECTS 
Seismic and environmental qualification of class IE equipment 
manufactured in Spain, 4)36509 *INIS-mf-4256° 
ELECTRICAL EQUIPMENT;SPECIFICATIONS 
Unsolved problems in applying U.S. regulatory guides to control 
system equipment, 4)36484 *INIS-mf-4264° 
ELECTRICAL INSULATION;BREAKDOWN 
Application of basic gas research to practical systems, 4)36360 
5CONF-790417-3° 
ELECTRICAL INSULATION;PHYSICAL RADIATION EFFECTS 
Effects of radiation on TFTR coil materials, 4)37919 *>CONF- 
790125-37 
ELECTRICAL INSULATORS;MATERIALS TESTING 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, April-June 30, 1978, 
4)36781 *FE-2248-20 
Results of tests and studies of American materials in the channel 
of the MHD facility U-02 *Phase III®, 4)36773 ®CONF-781009- 


1 
ELECTRICAL INSULATORS;PHYSICAL RADIATION 
EFFECTS 
Cryogenic radiation effects on electric insulators, 4)37920 
CONF-790125-38° 
ELECTRIC-POWERED VEHICLES 
See also ELECTRIC RAILWAYS 
ECTRIC-POWERED VEHICLES;COMMERCIALIZATION 
Will electric vehicles be another idea in exile, 4)37022 
ELECTRIC-POWERED VEHICLES;DRAG 
Aerodynamic resistance reduction of electric and hybrid vehicles. 
Progress report, September 1978, 4)37019 *HCP;M5030-274° 
ILECTRIC-POWERED VEHI C BATTERIES 
Environmental impact analysis of electric and hybrid vehicle 
batteries. Final report, 4)37496 *COO-4526-1 
ELECTRIC-POWERED VEHICLES;ENVIRONMENTAL 
IMPACTS 
Electric Hybrid Vehicle Research, Development and 
Demonstration Program: environmental assessment, 4)37018 
®DOE;EA-0075° 
ELECTRIC-POWERED VEHICLES;LEAD-ACID BATTERIES 
Lead- — acid storage battery and grid therefor *Patent®, 
4)3657 
ELECTRIC-POWERED VEHICLES;LITHIUM-SULFUR 
BATTERIES 
High-performance batteries for electric-vehicle propulsion and 
stationary energy storage. Progress report, October 1977- 
September 1978, 4)36555 *ANL-78-94° 
ELECTRIC-POWERED VEHICLES;LITHIUM-WATER-AIR 
BATTERIES 
Electrolytic method for the production of lithium using a lithium- 
amalgam electrode *Patent®, 4)37200 
ELECTRIC-POWERED VEHICLES; 
Will electric vehicles be another idea in exile, 4)37022 
ELECTRIC-POWERED VEHICLES;METAL-GAS BATTERIES 
Assessment of air cathodes for metal;air batteries. Project 65012 
final report, September-December 1978, 4)36566 *°UCRL- 
13978 
ELECTRIC-POWERED VEHICLES;POWER DEMAND 
Impacts of future transit systems on electric utility loads and 
energy consumption. Phase 1 rt, January 1979 *Projections 
to 1990 and 2000°, 4)36715 *EPRI-EA-784° 
ELECTRIC-POWERED VEHICLES;RESEARCH PROGRAMS 
Electric Hybrid Vehicle Research, Development and 
Demonstration Program: environmental assessment, 4)37018 
SDOE;EA-0075° 
ELECTRIC-POWERED VEHICLES;SODIUM-SULFUR 
BATTERIES 
Sodium-sulfur battery development program, Phase II. Final 
report, June 1976-October 31, 1977, 4)36557 *TID-28939° 
ELECTRIC-POWERED VEHICLES;ZINC-CHLORINE 
BATTERIES 
Refuelable electrical energy storage device *Patent®, 4)36558 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 





ELECTROCHEMICAL CELLS;ELECTROLYTES 


ELECTROCHEMICAL CELLS;ELECTROLYTES 
Solid electrolyte with predominating ion conduction at higher 


temperatures *Patent®, 4)37186 
ELECTRODES 
See also ANODES 
CATHODES 
ELECTRODES;CHARGE TRANSPORT 
Transport considerations in oe electrodes of the triphase 
for ae cells, 4)36820 *BNL-50756® 


ry al for testing defense waste glass, 
4)35900 °CONF-790420-3° 
ELECTRODES;CORROSION RESISTANCE 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, October 1-December 31, 
1977, 4)36779 *FE-2248-18° 
ELECTRODES;ELECTRIC CONDUCTIVITY 
Transport properties in the spinel electrode module, 4)36769 
8 ANL-77-21° 
ELECTRODES;FABRICATION 
Thin solid film fuel cell approach, 4)36805 *BNL-50756° 
ELECTRODES;MANUFA ACTURING 
Method to produce sintered carriers for electrodes of galvanic 
elements *Patent®, 4)36580 
ELECTRODES;MATERIALS TESTING 
Development, testing and evaluation of MHD materials and 
component designs. gns. Quarterly report, April-June 30, 1978, 
4)36781 ®*FE-2248-20 
Development, testing and evaluation of MHD materials and 
component designs. ly report, October 1-December 31, 
1977, 4)36779 ®*FE-2248-18° 
Results of tests and studies of American materials in the channel 
of the MHD facility U-02 *Phase III*, 4)36773 ®>CONF-781009- 
1 


ELECTRODES;PERFORMANCE 
Performance of solid oxide fuel cell electrodes, 4)36815 *BNL- 
50756° 
Transport considerations in oxygen electrodes of the tri ahase 
boundary type for zirconia cells, 4)36820 *BNL-50756° 
ELECTRODES;POLARIZATION 
Mechanisms of electrode polarization in high-temperature solid 
electrolyte systems, 4)36816 ®*BNL-50756° 
OLYTES;IONIC CONDUCTIVITY 
Solid electrolyte with predominating ion conduction at higher 


temperatures *Patent®, 4)37186 
ELECTROLYTIC CELLS 


See also PHOTOELECTROLYTIC CELLS 
ELECTROLYTIC CELLS;DESIGN 
Electrochemical cell *German patent®, 4)37201 
ELECTROMAGNETIC FIELDS 
Scattered EM field due to rotating blades of horizontal-axis wind 
machines, 4)36227 *SAND-79-0434° 
OMAGNETIC FIELDS;BIOLOGICAL EFFECTS 
Experiment and theory in long range interactions of 
electromagnetic fields at brain cell surfaces *Molecular basis for 
ates ption and effects of electromagnetic fields at the cellular 
el in the brain®, 4)37596 *LBL-7452° 
Magnetic effects on lower or, ms ®Arthro; bacteria, bees, 
birds, fishes, and Tradescantia®, 4)37592 SLBL-7452° 
ELECTROMAGNETIC RADIATION 
See also GAMMA RADIATION 
INFRARED RADIATION 
LASER RADIATION 
VISIBLE RADIATION 
ELECTROMAGNETIC RADIATION;REFLECTION 
Nonlinear reflection of a strong electromagnetic wave from a 
dense plasma sheath, 4)37869 
ELECTROMAGNETIC SURVEYS 
Definition of subsurface features by geophysical probing * Brief 
review paper®, 4)37617 °UCRL-8130 307° 
OMAGNETISM;SUPERSYMMETRY 
Local supersymmetry and interactions, 4)37696 
ELECTROMAGNETS 
See also SUPERCONDUCTING MAGNETS 
ELECTROMAGNETS;COMPUTER-AIDED DESIGN 
Numerical calculation of magnetic suspension devices, 4)37026 
ELECTROMAGNETS;DESIGN 
Calculation of electromagnet of magnetic suspension system for 
a surface transport *hsot®, 4)37025 
ON BEAM INJ ON;PULSE TECHNIQUES 
Experimental test accelerator *ETA®, 4)37381 *UCRL-82448° 
ON BEAM TARGETS;ENERGY TRANSFER 
Electron deposition in thin targets, 4)37967 *°CONF-771035-P1° 
Enhanced deposition of intense electron beam energy into low Z 
—-. 4)37963 ®CONF-771035-P1° 
leading to enhanced energy deposition by icle 
beams, 437961 8CONF-771035-P1° ome 
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ELECTRON BEAM TARGETS;FABRICATION 
Power plant production of inertial confinement fusion targets, 
4)35954 *UCRL-52539° 
ELECTRON BEAM TARGETS;HYDRODYNAMICS 
Electron beam driven implosions, 4)37958 *CONF-771035-P1° 
ELECTRON BEAM TARGETS;IMPLOSIONS 
Charged particle fusion targets, 4)37959 *°CONF-771035-P1° 
Neutron production from advanced REB fusion targets, 4)37960 
SCONF-771035-P1° 
ELECTRON BEAM TARGETS;SHELLS 
~~. waves supported by thermal radiation, 4)37966 
INF-771035-P 1° 
ELECTRON BEAM TYPE REACTORS 
See E-BEAM TYPE REACTORS 
ELECTRON BEAMS;BEAM MONITORS 
Electron beam s; monitor using synchrotron light, 4)37394 
®SLAC-PUB-2271° 


ELECTRON BEAMS;BEAM SCANNERS 
Double deflection system for an electron beam device *Patent®, 
4)37378 
ELECTRON BEAMS;BEAM TRANSPORT 
REB propagation and combination in plasma channels, 4)37971 
®CONF-771035-P1° 
Transport and focussing on intense electron and ion beams using 
external magnetic fields and plasma channels, 4)37951 *CONF- 
771035-P1° 
Transport of self-focused relativistic electron beams, 4)37968 
®CONF-771035-P1° 
ELECTRON BEAMS;DATA ACQUISITION SYSTEMS 
Interactive NOS group area for specialized electron beam 
accelerator diagnostics, 4)37393 *SAND-78-1068° 
ELECTRON BEAMS;FOCUSING 
Transport and focussing on intense electron and ion beams using 
external magnetic fields and plasma channels, 4)37951 *>CONF- 
771035-P1° 
ELECTRON BEAMS; GS 
a electron and ion beam, 4)37946 *CONF-771035-P1° 
ON BEAMS;STABILITY 


REB propagation and combination in plasma channels, 4)37971 
SCONF-771035-P1° 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON MICROPROBE ANALYSIS;DATA ANALYSIS 
BA78) an improved Bence-Albee analysis program for Tracor 
Northern ystems, 4)37151 *SAND-78-1835° 
ELECTRON PAIRS; UTION 
Mass resolution for lepton pairs at Isabelle, 4)37662 *BNL-25886° 
ELECTRON REACTIONS;P INVARIANCE 
Winner of the vector-model look-alike contest, 4)37687 
ELECTRON RINGS 
Equilibrium properties of finite length E-layers and E-rings in a 
cusped magnetic field system, 4)37918 °CONF-771035-P1° 
Intense relativistic electron ring for plasma confinement, 4)37916 
SCONF-771035-P1° 
Reversed field configuration created by a helical intense REB, 
4)37915 °CONF-771035-P1° 
Reversed field geometry generated with a rotating e-beam, 
4)37917 °CONF-771035-P1° 
ELECTRON SOURCES 
Electron beam studies on the high-current ERG accelerator, 
4)37969 *CONF-771035-P1° 
Pro, ies of high v;y diodes using thin foil anodes, 4)37962 
INF-771035-P1° 
ELECTRON SOURCES;BEAM TRANSPORT 
Magnetic self-insulation of vacuum transmission lines, 4)37947 
®CONF-771035-P1° 
ELECTRON SOURCES;ELECTRIC DISCHARGES 
Prepulse influence on the electron beam pinch behavior in a large 
aspect ratio diode, 4)37948 *CONF-771035-P1° 
ELECTRON SOURCES;PINCH EFFECT 
Prepulse influence on the electron beam pinch behavior in a large 
aspect ratio diode, 4)37948 °CONF-771035-P1° 
ELECTRON SOURCES;SPECIFICATIONS 
Proposal for the study of laminar relativistic electron beam 
generation by a foilless diode, 4)37759 *LA-7681-P® 
ELECTRON-ATOM COLLISIONS;IONIZATION 
Electron excitation of alkali atoms *EACLOC computer code for 
excitation of alkali atoms by electron collisions®, 4)37652 
®SAND-78-1503° 
ELECTRONIC CIRCUITS 
See also COUNTING CIRCUITS 
DELAY CIRCUITS 
MICROELECTRONIC CIRCUITS 
PRINTED CIRCUITS 
PULSE CIRCUITS 
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Technical aspects of electronic identification and temperature 
monitoring system. Informal report, October 1, 1977-September 
30, 1978, 537412 SLA-7641- Me 
ELECTRONIC CIRCUITS;COMPUTER-AIDED DESIGN 
Computer programs for the automatic placement of integrated 
circuits, 4)37323 ®*LA-7652-MS® 
European Economic Communities symposium on computer-aided 
design of digital electronic circuits and systems * Brussels, Nov. 
27-29, 1978°, 4)37325 *UCID-18154° 
ELECTRONIC EQUIPMENT 
See also POWER SUPPLIES 
PULSE GENERATORS 
Technical aspects of electronic identification and temperature 
monitoring system. Informal report, October 1, 1977-September 
30, 1978, 4)37412 ®LA-7641-MS® 
ELECTRONIC EQUIPMENT;CLEANING 
Effect of various gas mixtures on plasma cleaned ceramics. Final 
report, 4)37320 *BDX-613-2107*® Rev.” 
ONIC EQUIPMENT;RESEARCH PROGRAMS 
Electronics Engineering Department quarterly report No. 3, 1978, 
4)37417 °>UCRL-50025-78-3° 
ELECTRONIC EQUIPMENT;SOLDERED JOINTS 
Quantitative comparison of electronic component;solder joint 
stress relief in encapsulated assemblies, 4)37132 *BDX-613-2185° 
ELECTRON-MOLECULE COLLISIONS;PERTURBATION 
THEORY 
Semiclassical perturbation scattering theory) momentum transfer 
in electron-polar molecule collision processes, 4)37648 *ANL- 
77-21 
ELECTRON-NUCLEON INTERACTIONS;NEUTRAL 
CURRENTS 


Parity violation in atomic physics and neutral currents, 4)37686 
ELECTRON-POSITRON INTERACTIONS;ANNIHILATION 
Recent results on e* e~ annihilation from PLUTO at DORIS 
§Preliminary results 3.60 to 5.0 GeV®, 4)37665 
ELECTRON-POSITRON INTERACTIONS;INCLUSIVE 
INTERACTIONS 
Recent results on e* e~ annihilation from PLUTO at DORIS 
®Preliminary results 3.60 to 5.0 GeV ®, 4)37665 
ELECTRON-POSITRON INTERACTIONS;TOTAL CROSS 
SECTIONS 
Recent results on e* e~ annihilation from PLUTO at DORIS 
8Preliminary results 3.60 to 5.0 GeV ®, 4)37665 
ELECTRONS;DEPTH DOSE DISTRIBUTIONS 
Magnetic effects in cellular and molecular systems, 4)37595 *LBL- 
7452 
ELECTRONS;ELECTROPRODUCTION 
Recent results on e* e~ annihilation from PLUTO at DORIS 
’Preliminary results 3.60 to 5.0 GeV®, 4)37665 
ELECTROSLAG WELDING;AUTOMATION 
Welding in the USSR, 4)37048 
ELECTROSTATIC LENSES;PERFORMANCE 
Gabor lenses, 4)37387 ®*BNL-25787° 
ELECTROSTATIC LENSES;SPACE CHARGE 
Gabor lenses, 4)37387 *>BNL-25787° 
ELECTROSTATIC PRECIPITATORS;COMPARATIVE 
EVALUATIONS 
Overview of present status of control hardware and emission 
compliance, 4)36965 
ELECTROSTATIC PRECIPITATORS;PERFORMANCE 
Nashville testing experience, 4)36969 
ELEMENTS 


See also METALS 
TRANSURANIUM ELEMENTS 
ELEMENTS;ADSORPTION 
Separation of metal ions by anion exchange in mixtures of 
ydrochloric acid and hydrofluoric acid, 4)37164 °ANL-78-78° 
ELMO BUMPY TORUS;CHARGED-PARTICLE TRANSPORT 
Radial transport in the ELMO Bumpy Torus in collisionless 
regimes, 4)37807 SORNL;TM-6806° 
ELMO BUMPY TORUS;ELECTROMAGNETIC RADIATION 
Budden tunnelling in parallel stratified plasmas, 4)37842 
SORNL;TM-6796° 
ELMO BUMPY TORUS;REVIEWS 
ELMO Bumpy Torus sEBT® Reactor) a status report, 4)37875 
8CONF-780508-P1° 
EMBANKMENTS;REVEGETATION 
Planting slopes and banks with grass at the Bayerische 
Braunkohlen-Industrie A.G., 4)37480 
EMISSION SPECTROSCOPY;OPTIMIZATION 
Precision of flame emission measurements, 4)37156 *>RHO-SA-76® 
EMPLOYMENT;FORECASTING 
Energy and labor intensities projected to the year 2010 *For a 40- 
sector economy ’®, 4)36662 *>COO-4628-2° 
EMULSIFIERS;COMPARATIVE EVALUATIONS 
Use of dielectric pro perties in the determination of COM stability, 
4)35709 ®*M-78-79 


ENERGY CONSERVATION;IMPLEMENTATION 


ENCAPSULATION;MATERIALS TESTING 
Evaluation of available encapsulation materials for low-cost long- 
life silicon photovoltaic arrays. Final report, 4)36036 
SDOE;JPL;954328-2° 
ENCAPSULATION;WEATHERING 
Evaluation of available encapsulation materials for low-cost long- 
life silicon photovoltaic arrays. Final report, 4)36036 
SDOE;JPL;954328-2° 
ENERGY 
See also GEOTHERMAL ENERGY 
SOLAR ENERGY 
ENERGY;CONTRACTS 
Department of Energy FY 1980 obligations and costs-by-state, 
4)36599 *DOE;CR-0005° 
ENERGY; EDUCATIONAL TOOLS 
Energy on film *Booklet listing 160 films®, 4)36601 
ENERGY;GOVERNMENT POLICIES 
Energy and food. Official transcript of public briefing and 
addendum, May 25, 1978, Washington, D.C., 4)36666 
SDOE;IR-0041° 
ENERGY;GRANTS 
Department of Energy FY 980 obligations and costs-by-state, 
4)36599 ®*DOE;CR-0005° 
ENERGY; MEETINGS 
Energy and food. Official transcript of public briefing and 
addendum, May 25, 1978, Washington, D.C., 4) 
8 DOE;IR-0041° 
ENERGY;RESEARCH PROGRAMS 
Department of Energy FY 1980 obligations and costs-by-state, 
4)36599 ®*DOE;CR-0005° 
ENERGY ACCOUNTING 
Are power station parks necessary from the point of view of 
energy economics, 4)36439 ®°ANL-Trans-1146° 
ENERGY ANALYSIS 
See also ENERGY ACCOUNTING 
DOE- 1) sample run book *Four different bldgs®, 4)36886 *LBL- 
8481 
DOE-1) users guide ®Single-story building in Chicago®, 4)36887 
SLBL-8569° 
Long-term strategic analysis *towards an energy doctrine, 
4)36602 *BNL-25250° 
ENERGY COMPLEXES 
See ENERGY PARKS 
ENERGY CONSERVATION 
Conservation options) purchasing power and energy consumption, 
4)36655 
Energy conservation and life-cycle-costing methods, 4)36607 
Forecast of energy demand for processing crude oil in West 
German refineries up to the year 2000. Measures for energy 
— and causes of an anticipated rise in consumption, 
4)36703 
ENERGY CONSERVATION;COORDINATED RESEARCH 
PROGRAMS 
Proposal of the Commission of the European Communities to the 
Council concerning a second four-year pro for research 
and the development in the energy field, 4)36634 
ENERGY CONSERVATION;ECONOMIC ELASTICITY 
Conservation and the transition to alternative fuels, 4)36678 
ENERGY CONSERVATION;ECONOMIC IMPACT 
Paradox of conservation, 4)36658 
ENERGY CONSERVATION;EVALUATION 
Evaluation of selected near-term ene y-conservation options for 
the Midwest, 4)36647 *ANL; EES-TM-41 
ENERGY CONSERVATION; FINANCIAL INCENTIVES 
Energy =a and conservation in industrialized countries, 4)36727 
LBL 
ENERGY CONSERVATION; FINANCING 
Establishment of regulations. Part 440-weatherization assistance 
for low-income persons, 4)36881 
ENERGY CONSERVATION;GLOBAL ASPECTS 
Energy options and conservation, 4)36675 
Some considerations on energy conservation in a global context, 


4)36659 
ENERGY CONSERVATION;IMPLEMENTATION 

Evaluation of selected near-term ene — options for 
the Midwest, 4)36647 *ANL; "BES-TM-4 

Public’s behavior and attitudes during in February 1977 energy 
crisis, 4)36978 °CONS-8434-T1° 

Public’s behavior and attitudes during the 1977 energy crisis) 
Survey II. Mar, — and regional findings for all questions, 
4)36979 SCONS-8434-T2° 

Public’s behavior and attitudes during the 1977 energy crisis) 
Survey II. Appendix) significant cross-tabulations, 4)36980 
SCONS-8434-T3® 

Public’s behavior and attitudes during the February 1977 
_— Appendix) computer tabulations, 4)36981 °CONS-84 
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ENERGY CONSERVATION;INDUSTRY 


ENERGY CONSERVATION;INDUSTRY 
How potential could be reality, 4)36651 
ENERGY CONSERVATION;LEGAL ASPECTS 
New demands of the energy conservation act in the planning, 
construction, and maintenance of buildings. Energy 
conservation act, thermal insulation ordinance, heating systems 
ordinance *Book, in German®, 4)36654 
ENERGY CONSERVATION; GS 
Energy options and conservation, 4)36675 
International energy conservation) comparative law and policy, 
4)36648 *CONF-780274-° 
ENERGY CONSERVATION;PUBLIC OPINION 
Conservation) where do we go, how do we get there, 4)36657 
Myth of energy conservation, 4)36656 
ENERGY CONSERVATION;REGULATIONS 
New demands of the energy conservation act in the planning, 
construction, and maintenance of buildings. Energy 
conservation act, thermal insulation ordinance, heating systems 
ordinance *Book, in German®, 4)36654 
ENERGY CONSERVATION;THERMAL INSULATION 
Effect of the insulation ordinance and the modernization and 
energy-conservation statutes on the thermal insulation of 
buildings, 4)36649 
ENERGY CONSUMPTION;ECONOMY 
Conservation options) purchasing power and energy consumption, 
4)36655 
ENERGY CONSUMPTION;FORECASTING 
Projecting energy resource utilization--the geothermal case, 
4)36195 
Solar total energy systems final technical summary repo 
Volume II. Energy use and price forecasts, 4)36668 SSAN- 1101- 
78;1°Vol.2% 
ENERGY CONSUMPTION;MANUALS 
End-use energy-consumption data base. Version 10. User’s 
manual, 4)36853 *DOE;EIA-0175°® 
ENERGY CONVERSION;EDUCATION 
Energy and rational energy use *Textbook, in German’, 4)36600 
ENERGY CONVERSION;EFFICIENCY 
Use of the term ‘exergy’ for the evaluation of the energy 
transformation in electricity and;or heat generation, 4)36826 
ENERGY CONVERSION;ENVIRONMENTAL IMPACTS 
Energy supply. Resources - technologies - perspectives, 4)36674 
ENERGY CONVERSION; THERMODYNAMIC PROPERTIES 
Use of the term Texergy’ for the evaluation of the energy 
transformation in electricity and;or heat generation, 4)36826 
ENERGY DEMAND;ENERGY MODELS 
International energy evaluation system. Volume 2. Technical 
documentation, September 1, 1978, 4)36667 *HCP;18602-01;2° 
ENERGY DEMAND;FORECASTING 
Energy and labor intensities Sere: to the year 2010 *For a 40- 
sector economy ®, 4)36662 °COO-4628-2 
Energy projections) oil, natural gas, and - in the USSR and 
Eastern Europe | ®Projections for 1985 to 2000°, 4)36695 
SUT;CES-PS-3° 
Forecast of energy demand for processing crude oil in West 
German refineries up to the year 2000. Measures for energy 
conservation and causes of an anticipated rise in consumption, 
4)36703 
Short-term projections of the energy supply and demand in the 
United States from the EIA annual report to Congress, 1977, 
4)36664 *DOE;EIA-0102;37° 
Solar total energy systems final technical summary report. 
Volume II. Energy use and price forecasts, 4)36668 *SAN-1101- 
78;1°Vol.2® 
ENERGY DEMAND;GLOBAL ASPECTS 
International energy evaluation system. Volume 2. Technical 
documentation, September 1, 1978, 4)36667 *HCP;18602-01;2° 
ENERGY FACILITIES;AERIAL MONITORING 
Aerial measuring systems program, 4)37401 
ENERGY FACILITIES;CAPITAL 
Energy sector capital ‘Tequirements, 1978-1985. Technical 
memorandum, 4)36610 *DOE;EIA-0103;24° 
ENERGY FACILITIES;ECONOMICS 
1977 transactions of the American Association of Cost Engineers, 
4)36620 
ENERGY FACILITIES;FINANCIAL INCENTIVES 
Methodology for the analysis of investment alternatives to 
stimulate development and technology transfer for energy 
technologies, 4)36612 *TID-28971° 
ENERGY FACILITIES;GOVERNMENT POLICIES 
Methodology for the analysis of investment alternatives to 
stimulate development and technology transfer for energy 
technologies, 4)36612 *TID-28971° 
ENERGY FACILITIES;RADIATION MONITORING 
Aerial measuring systems program, 4)37401 
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ENERGY MANAGEMENT;EDUCATION 
Status of energy-management academic programs in 
institutions of higher education) executive summary, ‘S300 
§COO-4465-2°Exec.Summ. ” 
ENERGY MANAGEMENT;SIMULATION 
Model for simulating the system energy-environment-industry as 
demonstrated by Raiee Westhenbere, 4)36604 *IKE-K-51-1° 
ENERGY MODELS 
Brookhaven Energy System Optimization Model) its variants and 
uses *BESOM( TESOM( MARKAL ', 4)36603 *BNL-50873° 
DOE-1) sample run book *Four different bldgs®, 4)36886 *LBL- 
8481 
DOE-1) users guide *Single-story building in Chicago®, 4)36887 
SLBL-8569° 
Economic model of pipeline transportation systems, 4)36904 
S5SAN-1171-1;2° 
International energy evaluation system. Volume 2. Technical 
documentation, September 1, 1978, 4)36667 *HCP;18602-01;2° 
Long-range energy prospects ®Via world energy model®, 4)36677 
S* Financial Projection Model) preliminary user’s manual and 
system overview, 4)36906 *SAN-1171-1;4° 
ENERGY MODELS;COAL 
National goal model) coal supply curves, 4)36697 *DOE;EIA- 
0103;2 
ENERGY MODELS;ECONOMIC ANALYSIS 
Stanford PILOT energy;economic model, 4)36608 
ENERGY MODELS;ENERGY DEMAND 
Household energy demand. A study of econometric models, 
4)36669 *USFFE-1978-6° 
ENERGY MO DELS;MANUALS 
BOOMP user’s guide, 4)36606 *UT;CES-GS-1° 
ENERGY PARKS;THERMAL POWER PLANTS 
Concerning the thermal load on the atmosphere especially from 
power station ~ popes 4)36348 ®*ANL-Trans-1146 
ENERGY POLI 
See also NA TIONAL ENERGY PLAN 
Feasibility of zero residential as growth, 4)36875 
Myth of energy conservation, 4)3 
. oil Age energy conservation, and global stability, 4)36700 


ms rt of the written responses on National Energy Policy, 
4)36682 *DOE;TIC-10068* 
ENERGY POLICY ;GASO! ASOLINE 
Standby gasoline rationing plan) narrative, 4)36681 *DOE;ERA- 
0044 


ENERGY POLICY;LEGISLATION 
Explaining energy votes in the Ninety-Fourth Congress, 4)36685 
UT;CES-PS-1° 
ENERGY POLICY. ;MARKET 
Drive to a market-economy-oriented energy policy, 4)36692 
ENERGY POLICY;MEETINGS 
Gas industry and soft path technology °6 presentations®, 4)36672 
Proceedings of the Northwest regional energy conference, 
4)36661 *CONF-7805139-° 
Simulation of - system energy-environment-industry, 4)36605 
IKE-K-51 
ENERGY POLICY; ;PLANNING 
Long-term strategic analysis *towards an energy doctrine®, 
436602 ®BNL-25250° 
ENERGY SHORTAGES;FORECASTING 
Petroleum allocation model. Technical memorandum No. 78-1, 
4)36702 *DOE;EIA-0103;19° 
ENERGY SHORTAGES;PUBLIC OPINION 
Public’s behavior and attitudes during the February 1977 energy 
crisis, 4)36978 *CONS-8434-T1° 
Public’s behavior and attitudes during the 1977 energy crisis) 
Survey II. Marginal and regional findings for all questions, 
4)36979 ®CONS-8434-T2° 
Public’s behavior and attitudes during the 1977 energy crisis) 
Survey II. Sy ra significant cross-tabulations, 4)36980 
8CONS-8434-T: 
Public’s tes and attitudes during the February 1977 energy 
crisis. Appendix) computer tabulations, 4)36981 *CONS-8434- 
T4 


ENERGY SOURCE DEVELOPMENT 
Time, technology and capital) do we have enough to solve the 
energy crisis, 4)36673 
ENERGY SOURCE DEVELOPMENT;COORDINATED 
RESEARCH PROGRAMS 
Space-related aspects of energy policy in departmental research of 
West Germany, 4)36693 
ENERGY SOURCE DEVELOPMENT;ECONOMIC IMPACT 
Stanford PILOT energy;economic model, 4)36608 
ENERGY SOURCE DEVELOPMENT;ENVIRONMENT 
Space-related aspects of energy policy in departmental research of 
West Germany, 4)36693 
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ENERGY SOURCE DEVELOPMENT;FINANCIAL INCENTIVES 
Methodology for the analysis of investment alternatives to 
stimulate development and technology transfer for energy 
technologies, 4)36612 *TID-28971° 
ENERGY SOURCE DEVELOPMENT;GOVERNMENT 
POLICIES 
Methodology for the analysis of investment alternatives to 
stimulate development and technology transfer for energy 
technologies, 4)36612 *TID-28971° 
ENERGY SOURCE DEVELOPMENT;RECOMMENDATIONS 
Conservation and the transition to alternative fuels, 4)36678 
ENERGY SOURCE DEVELOPMENT;RESEARCH PROGRAMS 
Resource-allocation methodology for establishing RD and D 
budgetary priorities, 4)36611 °ORO-5474-T1° 
ENERGY SOURCE DEVELOPMENT;SITE SELECTION 
Space-related aspects of energy policy in departmental research of 
West Germany, 4)36693 
ENERGY SOURCE DEVELOPMENT;SOCIO-ECONOMIC 
FACTORS 
BOOMP user’s guide, 4)36606 *UT;CES-GS-1° 
ENERGY SOURCE DEVELOPMENT;WATER REQUIREMENTS 
State water law in the West) implications for energy development, 
4)36624 *LA-7588-MS*® 
Water) agriculture vs energy development in the Four Corners 
Area *Impact of reduced water availability, due to increased 
energy development, on agriculture®, 4)37494 ®LA-7643-MS® 
ENERGY SOURCES 
See also FOSSIL FUELS 
RENEWABLE ENERGY SOURCES 
TIDAL POWER 
WAVE POWER 
WIND POWER 
ENERGY SOURCES;BUDGETS 
Public works for water and power development and energy 
research appropriation bill, Fiscal Year 1979) conference report. 
House of Representatives, Ninety-Fifth Congress, Second 
Session, 4)36630 
ENERGY SOURCES;CAPITAL 
Energy sector capital requirements, 1978-1985. Technical 
memorandum, 4)36610 *DOE;EIA-0103;24° 
ENERGY SOURCES;CONVERSION 
International energy evaluation system. Volume 2. Technical 
documentation, September 1, 1978, 4)36667 *HCP;18602-01;2° 
ENERGY SOURCES;EDUCATION 
me y and rational energy use *Textbook, in German®, 4)36600 
RGY SOURCES;ENERGY CONVERSION 
BS od supply. Resources - technologies - perspectives, 4)36674 
ENERGY SOURCES;ENVIRONMENTAL EFFECTS 
Air emissions analysis of energy projections for the Annual Report 
to Congress, 4)37435 *DOE;EIA-0102;16° 
Inventory of environmental impact models related to energy 
technologies, 4)37495 *ORNL;EIS-147° 
ENERGY SOURCES;TRANSPORT 
International energy evaluation system. Volume 2. Technical 
documentation, September 1, 1978, 4)36667 *HCP;18602-01;2° 
ENERGY STORAGE SYSTEMS;MATHEMATICAL MODELS 
Analog algorithms and their realization on the computer for 
computing the capacity of the accumulating devices of wind 
and solar power stations, 4)36080 
ENERGY SUPPLIES 
Time, technology and capital) do we have enough to solve the 
energy crisis, 4)36673 
ENERGY SUPPLIES;ALLOCATIONS 
Energy) allocation or chaos. Remarks by Malcolm Rowan, 
Deputy Minister of Energy, to the Ontario Electric League’s 
annual meeting and technical conference, at the Wheels Inn, 
Chatham, February 10, 1979, 4)36671 
ENERGY SUPPLIES;ENERGY MODELS 
International energy evaluation system. Volume 2. Technical 
documentation, September 1, 1978, 4)36667 *HCP;1I8602-01;2° 
ENERGY SUPPLIES;FORECASTING 
Long-range energy prospects *Via world energy model®, 4)36677 
Our future energy supply. The contribution of petroleum 
®German Federal Republic®, 4)36704 
Short-term projections of the energy supply and demand in the 
United States from the EIA annual report to Congress, 1977, 
4)36664 *DOE;EIA-0102;37° 
ENERGY SUPPLIES; GLOBAL ASPECTS 
Energy options and ‘conservation, 4)36675 
Energy options) the oil companies’ role, 4)36707 
International energy evaluation system. Volume 2. Technical 
documentation, September 1, 1978, 4)36667 *HCP;18602-01;2° 
Long-range energy prospects *Via world energy model®, 4)36677 
ENERGY SUPPLIES;GOVERNMENT POLICIES 
Energy) allocation or chaos. Remarks by Malcolm Rowan, 
Deputy Minister of Energy, to the Ontario Electric League’s 


EPIDEMIOLOGY;RESEARCH PROGRAMS 


annual meeting and technical conference, at the Wheels Inn, 
Chatham, February 10, 1979, 4)36671 
Possibilities and limitations of government influence on public 
energy and water supplies, 4)36688 
ENERGY SUPPLIES;MARKET 
Economic guide for the construction of the energy economy, 
4)36619 
ENERGY SUPPLIES;MEETINGS 
Energy options and conservation, 4)36675 
Proceedings of the Northwest regional energy conference, 
4)36661 °CONF-7805139-® 
ENERGY SUPPLIES;P’ G 
Area planning and energy policy, 4)36694 
ENGINEERED SAFETY SYSTEMS 
See also AIR CLEANING SYSTEMS 
CONTAINMENT SYSTEMS 
Defense-in-depth and diversity assessment of the RESAR-414 
Integrated Protection System, 4)36392 °NUREG-0493° 
ENGINEERING;INDEXES 
Bendix Kansas ‘City Division technological spinoff through 1978, 
4)38011 *BDX-613-2141° 
ENGINEERING;MEETINGS 
Chemical engineering in a changing world, 4)37229 
ENGLAND 


See UNITED KINGDOM 
ENHANCED RECOVERY;RESEARCH PROGRAMS 
Requirements for the development, management and 
implementation of research in support of the Department of 
Energy Enhanced Oil Recovery Program, 4)35735 *BETC- 
2025-1 
ENRICHED URANIUM;GOVERNMENT POLICIES 
Uranium enrichment policies, 4)35861 *GJO-108°78% 
ENRICHED URANIUM;PRODUCTION 
Uranium enrichment plans, 4)35862 *GJO-108°78” 
ENRICHMENT *ISOTOPIC® 
See ISOTOPE SEPARATION 
ENTOMOLOGY 
See INSECTS 
ENVIRONMENT;GLOBAL ASPECTS 
— on environmental quality, No. 196, 4)37444 *JPRS- 
72838 
ENVIRONMENTAL EFFECTS;BIBLIOGRAPHIES 
Inventory of environmental impact models related to energy 
technologies, 4)37495 °ORNL;EIS-147° 
ENVIRONMENTAL EFFECTS;EVALUATION 
Environmental and engineering evaluation of the Kosovo Coal 
Gasification Plant, Yugoslavia, 4)35629 *EPA-600;7-78-063° 
ENVIRONMENTAL EFFECTS; 
Inventory of environmental impact models related to energy 
technologies, 4)37495 °ORNL;EIS-147° 
ENVIRONMENTAL EFFECTS;MATHEMATICAL MODELS 
Inventory of environmental impact models related to energy 
technologies, 4)37495 °ORNL;EIS-147° 
ENVIRONMENTAL EXPOSURE PATHWAY;COMPARATIVE 
EVALUATIONS 
Food chain transport of ?*°Pb resulting from uranium milling 
activities, 4)37478 *IAEA-SM-237;43° 
ENVIRONMENTAL IMPACTS;EVALUATION 
High Btu gasification environmental assessment) work status and 
plans, 4)35628 *EPA-600;7-78-063° 
ONMENTAL IMPACTS;MANUALS 
Non-site-specific test plan, 4)35623 *EPA-600;7-78-063° 
ENZYME ACTIVITY;BIOCHEMICAL REACTION KINETICS 
Magnetic effects in cellular and molecular systems, 4)37595 *LBL- 
7452 


ENZYME ACTIVITY;BIOLOGICAL RADIATION EFFECTS 
Effects of x-irradiation on lens reducing systems *Rabbits®, 
4)37536 ®COO-2012-37° 
ENZYMES 
See also LIGASES 
ENZYMES;BIOASSAY 
Membrane-membrane interactions in a lipid-containing 
bacteriophage system. Progress report, October 1977-September 
30, 1978, 4)37544 *COO-2311-29° 
ENZYMES;BIOCHEMICAL REACTION KINETICS 
Membrane-membrane interactions in a lipid-containing 
bacteriophage system. Progress report, October 1977-September 
30, 1978, 4)37544 *COO-2311-29° 
ENZYMES;BIOLOGICAL EFFECTS 
Effect of microsomal enzyme induction on benzene 
biotransformation in rats, 4)37584 
ENZYMES;SECRETION 
Parathyroid hormone stimulation of collagenase secretion by 
isolated bone cells *Rats®, 4)37509 
EPIDEMIOLOGY;RESEARCH PROGRAMS 
Research report, for 1977-1978, 4)37521 °ORAU-148° 
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EPIDERMIS;ULTRASTRUCTURAL CHANGES 
Metabolic conversion of 12-O-tetradecanoylphorbol-13-acetate in 
adult and newborn mouse skin and mouse liver microsomes, 
4)37574 
EPIPHYSIS *BONES® 
See BONE TISSUES 
EPOXIDES;PHYSICAL RADIATION EFFECTS 
Effects of radiation on TFTR coil materials, 4)37919 *CONF- 
790125-37° 
EPOXY COMPOUNDS 
See EPOXIDES 
EQUATIONS *DIFFERENTIAL® 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
Construction of the equation of state for chemical compounds, 
4)37181 *UCRL-Trans-11474° 
EQUIPMENT INTERFACES;PLANNING 
Integrated computer network high-speed parallel interface, 
4)38021 *LA-7718-MS*® 
ERBIUM;ELECTRON SPIN RESONANCE 
Novel measurement of proton distribution and site energies in 
metal hydrides, 4)37114 *SAND-79-0783C® 
ERBIUM BORIDES;MAGNETIC MOMENTS 
Magnetic interactions in ternary superconductors, 4)37723 
8CONF-781114-13° 
ERBIUM BORIDES;MAGNETIC PROP: 
Magnetic interactions in ternary superconductors, 4)37723 
8CONF-781114-13° 
ERYTHROCYTES;BIOCHEMICAL REACTION KINETICS 
Analysis of chromatin reconstitution, 4)37508 
ESCHERICHIA COLI;MUTAGENESIS 
Mutagenesis by large dc electric fields *Escherichia coli®, 4)37516 
®PNL-2850°Pt.1 
ESTERS 
SkOsyLorp 7771p As Awss2*s 3% *NAwssN*s 35*sp—= 
See also POLYESTERS 
ESTERS;BIOLOGICAL EFFECTS 
Metabolic conversion of 12-O-tetradecanoylphorbol-13-acetate in 
adult and newborn mouse skin and mouse liver microsomes, 
4)37574 
ESTERS;PHOTOLYSIS 
Mechanism of reaction of SO,~ with some derivatives of benzoic 
acid, 4)37210 
ESTERS;RADIOLYSIS 
Mechanism of reaction of SO,” with some derivatives of benzoic 
acid, 4)37210 
ESTRONE;CHEMICAL REACTIONS 
Cobalt way to dl-Estrone, a highly regiospecific functionalization 
of 2,3-bis* trimethylsilyl ®estratrien-17-one, 4)37196 
ESTUARIES;CHLORINATION 
Synthesis, pathways, effects, and fate of chlorination by-products 
in freshwater, estuarine and marine environments. Annual 
report, September 10, 1976-September 30, 1977, 4)37486 *PNL- 
2909 


ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANOL;BIOLOGICAL EFFECTS 
Interaction of ethanol and mercury body burden in the mouse, 
4)37583 *UR-3490-1575° 
ETHANOL;CHEMICAL REACTIONS 
Studies of gas phase reactions of uranium with selected oxidizers 
and fluoromethanes, 4)37215 *UCRL-81745° 
ETHANOL;CRITICAL HEAT FLUX 
Local heat transfer crisis of liquids boiling in vertical plane- 
parallel slot channels, 4)37305 
ETHANOL;NUCLEATE BOILING 
Nucleate boiling in thin liquid films, 4)37309 
ETHYLENE POLYMERS 
See POLYETHYLENES 
EUROPE 
See also AUSTRIA 
BULGARIA 
CZECHOSLOVAKIA 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
HUNGARY 
ICELAND 
ITALY 
NETHERLANDS 
POLAND 
ROMANIA 
UNITED KINGDOM 


USSR 
YUGOSLAVIA 
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EUROPE;SEISMIC SURVEYS 
Structure of the earth’s crust and upper mantle plotted from data 
of seismic studies, 4)37615 *UCRL-Trans-11392° 
EUROPE;URANIUM DEPOSITS 
Foreign exploration, 4)35848 *GJO-108°78% 
IPEAN COMMUNITIES 


See also COMMON MARKET 
EUROPEAN COMMUNITIES;ENERGY POLICY 
2nd report on the realisation of the targets of EC energy policy for 
1985. Printed matter 8;845. Recommendation for decisions and 
report of the Committee for Economics informing the Federal 
Government, 4)36683 
Problems of the electric power industry, 4)36684 *NP-23656° 
EUROPEAN COMMUNITIES;SOLAR ENERGY CONVERSION 
Solar energy R and D program of the European Communities, 
4)36093 ®NP-23576° 
EUROPIUM;ADSORPTION 
Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4)35909 *LA-7456-MS° 
EUROPIUM;DESORPTION 
Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4)35909 *LA-7456-MS?® 
EUROPIUM 155;RADIATION MONITORING 
Particulate radioactivity, mainly from nuclear explosions, in air 
and precipitation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 "EML-349° 
EUROPIUM SULFIDES;MAGNETIC MOMENTS 
Magnetic interactions in ternary superconductors, 4)37723 
8CONF-781114-13° 
EUROPIUM SULFIDES;MAGNETIC PROPERTIES 
Magnetic interactions in ternary superconductors, 4)37723 
SCONF-781114-13° 
EVACUATED COLLECTORS 
See also EVACUATED TUBE COLLECTORS 
EVACUATED COLLECTORS;DESIGN 
Solar collector comprising an evacuated cover *Patent®, 4)36152 
EVACUATED TUBE COLLECTORS;DESIGN 
Solar collector module *Patent®, 4)36184 
Solar collector with a longitudinal absorber in an evacuated 
covering tube *Patent®, 4)36178 
EVACUATED TUBE COLLECTORS;PERFORMANCE TESTING 
Analysis and experimental tests of a high-performance evacuated 
tubular collector, 4)36133 *=DOE;NASA;CR-150874° 
EVACUATED TUBE COLLECTORS;SPECTRALLY SELECTIVE 
SURFACES 
Solar collector with a longitudinal absorber in an evacuated 
covering tube *Patent®, 4)36178 
EVAPORATION 
Vaporization and condensation kinetics pertaining to seed 
injection and recovery, 4)37221 *ANL-77-21° 
EVAPORATORS 
Upper limit of maximum heat transfer capacity of evaporative 
thermosyphons, 4)36255 
EXHAUST GASES 
Installation for the combustion of variable amounts of waste gases, 
4)36947 
EXHAUST GASES;CHEMICAL ANALYSIS 
Ambient carbon monoxide monitoring and instrumentation, 
4)37454 
Method for the determination of total phenols in vehicle exhaust 
condensate by UV-spectroscopy, 4)37160 
EXHAUST GASES;DENITRIFICATION 
Apparatus for the treatment of gas turbine exhaust gas * Patent, 
4)37358 
EXHAUST GASES;MEASURING METHODS 
Automobile exhaust gases in city-like environment) model and 
model testing *In Swedish®, 4)36986 *SNV-PM-891 ®andApp. 
EXHAUST GASES;MONITORING 
Continuous air-monitoring systems, 4)37446 
EXHAUST RECIRCULATION SYSTEMS;DESIGN 
Exhaust recycle mixer *Patent®, 4)37034 
EXHAUST SYSTEMS 
See also EXHAUST GASES 
EXHAUST RECIRCULATION SYSTEMS 
EXHAUST SYSTEMS;DESIGN 
Coordinated and integrated fuel and auxiliary-exhaust system for 
internal combustion engines for automobiles *Patent®, 4)36987 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL REACTORS 
(For engineering testing of reactor components such as : FUEL 
ELEMENTS, COOLING SYSTEMS, etc.) 
See also EBR-2 REACTOR 
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EXPERIMENTAL REACTORS;STORAGE FACILITIES 
Criticality design evaluation of the White Sands reactor building 
suit aaien aa 4)36496 "SAND-78-1338° 
INSTABILITY 
Magnetic turbulence in Tokamaks, 4)37837 
EXPLOSIVE STIMULATION;ENVIRONMENTAL IMPACTS 
Environmental impact assessment) chemical explosive fracturing 
ores Petroleum Technology y Corporation;Sutton County, 
ae = SUCID-17523*Rev.1” 
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EXPLOSIVES;DETONATIONS 
Recent work on deflagration at SMRE, 4)35669 
EXPLOSIVES;DETONATORS 
Design and development of a glass ceramic seal for high pressure 
pyrotechnic actuators, 4)37107 *SAND-78-2004° 
EXXON LIQUEFACTION PROCESS 
See also COAL LIQUEFACTION 
EXXON LIQUEFACTION PROCESS;PILOT PLANTS 
EDS coal liquefaction process development, Phases ITIB;IV. 
Annual technical progress report, July 1, 1977-June 30, 1978, 
4)35579 ®*FE-2893-17 


See also CRYSTALLINE LENS 
EYES;PATHOLOGY 
Toxicity of sodium aerosols *Rats®, 4)37581 *°PNL-2850* Pt.1% 
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FAILED ELEMENT DETECTION 

Detection of gas-permeable fuel particles for high- -temperature 

gas-cooled reactors, 4)36397 >ORNL;TM-6696° 
FAILED ELEMENT MONITORS;PERFORMANCE TESTING 

Sodium technology progress report, July-September 1978 

SLMFBR*, 4)36413 *HEDL-TME-78-92° 
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See also FALLOUT DEPOSITS 
FALLOUT;CHEMICAL ANALYSIS 

Analyses of quality control samples at EML and contractor 

laboratories during 1978, 4)37150 *°EML-349° 
FALLOUT;RADIATION MONITORING 

Appendix to Environmental Measurements Laboratory 
environmental quarterly *Lead abstract®, 4)37463 "EML- 
349® app.” 

Environmental Measurements Laboratory environmental 
quarterly, September 1-December 1, 1978 *Lead abstract®, 
4)37458 *"EML-349° 

FALLOUT DEPOSITS;RADIATION MONITORING 

Appendix to Environmental Measurements Laboratory 
environmental quarterly *Lead abstract®, 4)37463 *EML- 
349% app.” 

FALLOUT DEPOSITS;RADIOACTIVITY 
Quarterly ®Sr deposition at world land sites, 4)37464 °>EML- 
349% app.” 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
PURNIMA REACTOR 
FAST REACTORS;REACTOR CORE RESTRAINTS 
Core mechanics considerations for a Fast Mixed Spectrum 
Reactor *FMSR°, 4)36451 *ANL-CT-79-15° 
FAST REACTORS;REACTOR KINETICS 
Fission yields for fast-neutron fission of uranium-238, 4)36449 
ASTENERS FORMANCE TESTING 

Containment liner plate anchors and steel embedments test results, 
4)36465 *INIS-mf-4373° 

Evaluation of two styles of slotted, flat-head screws °U-6°5 Nb 
alloys®, 4)37244 *Y-2173° 

FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS;SPENT FUEL ELEMENTS 

Prediction of thermal capability for a —_— LMFBR spent fuel 

shipping cask, 4)37266 *SAND-77-1681° 
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FECES;DECOMPOSITION 
Heterotrophic bacteria associated with the de tion of 
zooplankton fecal pellets in Lake Michigan *Mysis relicta, 
pseudomonas’, 4)37485 
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See FAILED ELEMENT DETECTION 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS;INSPECTION 
Licensed fuel facility status report. Status summary report, 
4)35949 °"NUREG-0430°Vol.1 No.2” 
FEED MATERIALS PLANTS;MILL TAILINGS 
Update of! NRC uranium mill licensing activities, 4)35858 *GJO- 
108°78 
FEED MATERIALS PLANTS;RADIOACTIVE EFFLUENTS 
Licensed fuel facility status report. Status summary report, 
4)35949 « sapeamae? penis: 1°°No.2 
FEEDWATE 
Condensate oe under neutral water conditions in power 
units with supercritical Pare 4)36258 
FEEDWATER;QUALITY 
Sampling system for thermal power stations, 4)36249 
WATER;SALINITY 


Results of investigation of the effect of boiler water salt content on 
NaCl and SiOs solubility in saturated steam, 4)36259 
sp mvt cay ne 
aay system for thermal power stations, 4)36249 
FEED R; THERMODYNAMIC PROPERTIES 
Some anes of thermodynamics of systems, water-correcting 
additives, 4)36253 
FEEDWATER;WATER TREATMENT 
Investigation of the solid phase formed when water is limed and 
coagulated with iron at om 4)36254 
Investigation of deposits formed during complexing treatment of 
feedwater, 4)36298 
Some problems of thermodynamics of systems, water-correcting 
additives, 4)36253 
Water conditions in power plant units with conditioning of neutral 
hag oxygen or hydrogen peroxide, 4)36256 


See IRON OXIDES 
FETUSES;MORPHOLOGICAL CHANGES 
Theoretical aspects of magnetic field interactions with biologi 
systems *Examples of molecular basis of interactions®, 4)37597 
®LBL-7452° 
FFTF REACTOR;AFTER-HEAT 
Decay heat due to activation of core components, 4)36491 
SHEDL-TME-78-111° 
FFTF REACTOR;REACTOR COMPONENTS 
Sodium technology pr ogress report, July-September 1978, 4)36413 
SHEDL-TME-78-92 
FFTF REACTOR;TUBES 
High temperature structural design technology) validatio 
Quarterly progress report for period en February 28, 1978 
®Inelastic behavior and strain tolerances of SS 304 and 316 
components for .MFBR and FFTF*, 4)36419 *WARD-HT- 
3045-34 
FIBERGLASS;FABRICATION 
Composite properties for S-2 glass in a room-temperature-curable 
epoxy matrix, 4)37125 
FIBERGLASS;MECHANICAL PROPERTIES 
Composite properties for S-2 glass in a room-temperature-curable 
epoxy matrix, 4)37125 
FIBERGLASS;SORPTIVE PROPERTIES 
Filtration of sodium-fire aerosols, 4)37136 
FIBERGLASS;THERMODYNAMIC PROPERTIES 
Composite properties for S-2 glass in a room-temperature-curable 
epoxy matrix, 4)37125 
FIELD-REVERSED MIRROR REACTORS;DIVERTORS 
Divertor design for the D-*He field-reversed mirror, 4)37907 
8CONF-780508-P2® 
FIELD-REVERSED MIRROR REACTORS;REVIEWS 
Reversed-field multiple mirror concept, 4)37876 *°CONF-780508- 
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FILM BOILING;HEAT TRANSFER 
Low-flow film boiling heat transfer on vertical surfaces. I. 
Theoretical model, 4)36537 
FILM BOILING;MATHEMATICAL MODELS 
Low-flow film boiling heat transfer on vertical surfaces. I. 
Theoretical model, 4)36537 
FILMS 
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FILMS;NUCLEA E BOILING 
Nucleate boiling in thin liquid films, 4)37309 
FILTERS;CLEANING 
Process and equipment for gas cleaning *Patent®, 4)36946 
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FILTERS;EFFICIENCY 
Filtration of sodium-fire aerosols, 4)37136 
RE EXTINGUISHERS;PERFORMANCE TESTING 
Testing of a graphite-based extinguishing powder for use on liquid 
metal fires, 4)36425 *DOE-tr-69° 
FIREDAMP 
See METHANE 
FIREPLACES;AIR POLLUTION 
Proceedings document for wood heating seminar 3) a continuing 
educational _ ram of the Wood Energy Institute, 4)35984 
FIREPLACES;D ESIGN 
Energy saving pesiees *Patent®, 4)36862 
Fireplace heating system *Patent®, 4)36861 
Heating device *Patent®, 4)36867 
FIREPLACES;DOORS 
Combination glass door and heat-exchanging grate for fireplaces 
®Patent®, 4)36864 
FIREPLACES;ECONOMICS 
Proceedings document for wood heating seminar 3) a continuing 
educational program of the Wood Energy Institute, 4)35984 
FIREPLACES;HEAT EXCHANGERS 
Combination glass door and heat-exchanging grate for fireplaces 
®Patent®, 4)36864 
FIREPLACES;PERFORMANCE TESTING 
Proceedings document for wood heating seminar 3) a continuing 
educational program of the Wood Energy Institute, 4)35984 
FIREPLACES;SAFETY 
Proceedings document for wood heating seminar 3) a continuing 
educational program of the Wood Energy Institute, 4)35984 
FIREPLACES;STANDARDS 
Proceedings document for wood heating seminar 3) a continuing 
educational program of the Wood Energy Institute, 4)35984 
FIRST WALL;COATINGS 
In situ first wall coating by discharge vapor deposition, 4)37994 
®§CONF-780508-P2° 
FIRST WALL;DESIGN 
First-wall design limitations for linear magnetic fusion *LMF® 
reactors, 4)37903 *CONF-780508-P 1° 
FIRST WALL;IMPURITIES 
Neutral atom kinetics near the wall of a thermonuclear reactor 
and impurity production, 4)37911 
FIRST WALL;LIFETIME 
FWLTB) a mathematical model to calculate the lifetime of the 
fusion reactor first wall, 4)37904 *CONF-780508-P1° 
FIRST WALL;MAINTENANCE 
Comparison of five reactor concepts on the basis of scheduled 
maintenance requirements, 4)37997 *CONF-780508-P2° 
In situ regeneration of the first wall of a deuterium-tritium fusion 
device *Patent®, 4)37909 
FIRST WALL;MATERIALS TESTING 
Assessment of carbon and silicon carbide as first wall materials in 
inertial confinement fusion reactors, 4)37989 *CONF-780508- 


FIRST WALL;MATHEMATICAL MODELS 
FWLTB) a mathematical model to calculate the lifetime of the 
fusion reactor first wall, 4)37904 *°CONF-780508-P1° 
FIRST WALL;MEDIUM TEMPERATURE 
yer A fusion blanket temperature variation - slab geometry, 
4) 1 
FIRST WALL;THERMAL STRESSES 
First wall thermal stress analysis for suddenly applied heat fluxes, 
4)37905 *CONF-780508-P 1° 
Hybrid thermonuclear reactor configuration driven by a 
relativistic electron beam and having a liquid first wall, 4)37910 
SDOE-tr-166° 
FIRST WALL;THERMONUCLEAR REACTOR COOLING 
SYSTEMS 
or fusion blanket temperature variation - slab geometry, 
4)37931 
FISCHER-TROPSCH SYNTHESIS;ENVIRONMENTAL 
IMPACTS 
Specific environmental aspects of Fischer-Tropsch coal 
conversion technology, 4)35636 *EPA-600;7-78-063° 
FISCHER-TROPSCH SYNTHESIS;POLLUTION CONTROL 
Specific environmental aspects of Fischer-Tropsch coal 
conversion technology, 4)35636 *EPA-600;7-78-063° 
FISH CULTURE 
See AQUACULTURE 
FISHES 
See also TROUT 
FISHES;BEHAVIOR 
Magnetic effects on lower organisms * Arthropods, bacteria, bees, 
birds, fishes, and Tradescantia®, 4)37592 *LBL-7452° 
FISHES;CHEMICAL ANALYSIS 
Epidemiological experience with the Magos’ reagents in the 
determination of different forms of mercury in biological 
samples by flameless atomic absorption, 4)37163 
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FISHES;PREDATOR-PREY INTERACTIONS 
Magnetic effects on lower organisms * Arthropods, bacteria, bees, 
birds, fishes, and Tradescantia®, 4)37592 *LBL-7452° 
FISSILE MATERIALS 
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FISS! MATERIALS;STORAGE 

Enhanced safety in the storage of fissile materials * Boron-loaded 

epoxy resin®, 4)35888 °UCRL-52612° 
FISSION FOIL DETECTORS;PERFORMANCE 

Neutron fluence measurements with solid-state nuclear track 
detectors) results of a comparative study with gold and indium 
foils, 4)37403 

FISSION NEUTRONS;RBE 

Life shortening in RFM and BALB;c mice as a function of 

radiation quality, dose, and dose rate, 4)37548 
FISSION PRODUCTS;AFTER-HEAT 

Sensitivity of decay power to uncertainties in estimated decay 

data, 4)37707 °CONF-790602-27° 
FISSION PRODUCTS;BETA-MINUS DECAY 

Sensitivity of decay power to uncertainties in estimated decay 

data, 4)37707 *CONF-790602-27° 
FISSION PRODUCTS;RADIATION MONITORING 

Appendix to Environmental Measurements Laboratory 
environmental quarterly *Lead abstract®, 4)37463 *EML- 
349% app.” 

Environmental Measurements Laboratory environmental 
quarterly, September 1-December 1, 1978 *Lead abstract®, 
4)37458 *EML-349° 

Radionuclides and trace metals in surface air, 4)37465 *EML- 
349% app.” 

FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAMES;CONFIGURATION 

Microstructure of pulverized coal flames by direct, molceular 

beam mass spectrometry, 4)36762 *ANL-77-21° 
FLAMES;MATHEMATICAL MODELS 
Quantum chemistry and the characterization of MHD systems, 
4)37220 *ANL-77-21° 
FLAMES;NOISE POLLUTION 
Noise caused by turbulent diffusion flames, 4)35807 
FLAMES;PLASMA DIAGNOSTICS 

Quantum chemistry and the characterization of MHD systems, 

4)37220 *ANL-77-21° 
FLANGES;DESIGN 

Investigation of fatigue strength of flange joints of hydraulic 

turbine rotors, 4)36018 
FLANGES;STRESS ANALYSIS 

Investigation of fatigue strength of flange joints of hydraulic 

turbine rotors, 4)36018 
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FLAT PLATE COLLECTORS 
See also TRICKLE-TYPE COLLECTORS 
FLAT PLATE COLLECTORS;BIBLIOGRAPHIES 
Solar thermal components) a bibliography with abstracts. 
Quarterly update, April-June 1978, 4)36094 *TAC-STC-78-002° 
FLAT PLATE COLLECTORS;COMPARATIVE EVALUATIONS 
Low-temperature performance comparisons of parabolic-trough 
and flat-plate collectors based on typical meteorological year 
data, 4)36140 *SAND-78-0965° 
FLAT PLATE COLLECTORS;COVERINGS 
Parametric studies of the thermal trap flat plate collector, 4)36191 
FLAT PLATE COLLECTORS;DESIGN 
Apparatus for collecting solar energy *Patent®, 4)36162 
Device for absorbing and conducting solar energy *German 
patent®, 4)36179 
Device to take up thermal energy from solar radiation *Patent®, 
4)36170 
Hybrid solar collector *Patent®, 4)36153 
Method to produce the walls of the cells of a solar heat and solar 
energy collector *Patent®, 4)36181 
Plastic solar collector with high efficiency *Patent®, 4)36166 
Solar collector in flat plate construction *Patent®, 4)36167 
Solar collector with a glass structure to reduce convection and 
heat losses ®Patent®, 4)36186 
Solar collector *Patent®, 4)36169 
Solar collector *German patent®, 4)36174 
Solar collector plate *German patent®, 4)36187 
Solar collector surface *German patent®, 4)36189 
Solar collector *Patent®, 4)36165 
Solar collector panel and refrigeration system operated thereby 
§Patent®, 4)36139 
Solar energy collector *Patent®, 4)36160 
Solar energy collector *Patent®, 4)36161 
Solar energy collector *Patent®, 4)36150 
Solar energy collectors *Patent®, 4)36154 
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Solar furnace *Patent®, 4)36185 
Solar heat exchange panel ®Patent®, 4)36145 
Solar heat collector °Patent( with double compartment collector 
panel®, 4)36149 
Solar heat absorber plate ®Patent®, 4)36159 
Solar panel *Patent®, 4)36148 
System to utilize solar energy *Patent®, 4)36188 
FLAT PLATE COLLECTORS;ECONOMIC ANALYSIS 
Test for determining a best flow rate through solar collectors, 
4)36164 
FLAT PLATE COLLECTORS;FABRICATION 
Method to produce the walls of the cells of a solar heat and solar 
energy collector *Patent®, 4)36181 
Solar energy collector *Patent®, 4)36160 
FLAT PLATE COLLECTORS;FLOW RATE 
Test for determining a best flow rate through solar collectors, 
4)36164 
FLAT PLATE COLLECTORS;HEAT FLOW 
Method and arrangement to remove excess heat from a solar 
collector, 4)36173 
FLAT PLATE COLLECTORS;MATERIALS 
Low temperature flat-plate collector space;water heating, 4)36137 
SLA-UR-79-585° 
FLAT PLATE COLLECTORS;MIRRORS 
Stationary solar collector with an integrated reflector for the same 
efficiency as adjustable systems *Patent®, 4)36183 
FLAT PLATE COLLECTORS;PERFORMANCE 
Solar energy for refrigeration and air conditioning, 4)36120 
FLAT PLATE COLLECTORS;PERFORMANCE TESTING 
Long-term weathering effects on the thermal performance of the 
Libbey-Owens-Ford ®liquid® solar collector, 4)36136 
SDOE;NASA;CR-161093° 
Long term weathering effects on the thermal performance of the 
Sunworks liquid solar collector, 4)36135 *DOE;NASA;CR- 
150899° 
FLAT PLATE COLLECTORS;RESEARCH PROGRAMS 
Low temperature flat-plate collector space;water heating, 4)36137 
8LA-UR-79-585° 
FLAT PLATE COLLECTORS;REVIEWS 
Low temperature flat-plate collector space;water heating, 4)36137 
8LA-UR-79-585° 
FLAT PLATE COLLECTORS;SOLAR ABSORBERS 
Solar collector surface *German patent®, 4)36189 
FLAT PLATE COLLECTORS;THERMAL EFFICIENCY 
Long term weathering effects on the thermal performance of the 
Sunworks liquid solar collector, 4)36135 *=DOE;NASA;CR- 
150899 
FLAT PLATE COLLECTORS;WEATHERING 
Long-term weathering effects on the thermal performance of the 
Libbey-Owens-Ford ®liquid® solar collector, 4)36136 
8DOE;NASA;CR-161093° 
FLAVOR MODEL;SUPERSYMMETRY 
Local supersymmetry and interactions, 4)37696 
FLOOD CONTROL;BUDGETS 
Public works for water and power development and energy 
research appropriation bill, Fiscal Year 1979) conference report. 
House of Representatives, Ninety-Fifth Congress, Second 
Session, 4)36630 
FLOORS;RESISTANCE HEATING 
Floor heating of high-rise buildings, 4)36857 
FLORIDA;ENERGY ANALYSIS 
Overview energy analysis of Sarasota County, 4)36609 
FLOW BLOCKAGE;HEAT TRANSFER 
Heat removal from a completely blocked breeder element by 
sodium boiling, 4)36415 *INIS-mf-4385° 
FLOW *FLUID® 
See FLUID FLOW 
FLOWMETERS;CALIBRATION 
Drag-disc turbine transducer data evaluation methods for dynamic 
steam-water mass flow measurements *PWR®, 4)37410 *°CONF- 
790505-3° 
FLOWMETERS;PERFORMANCE 
Drag-disc turbine transducer data evaluation methods for dynamic 
steam-water mass flow measurements *PWR®, 4)37410 *>CONF- 
790505-3° 
FLUE GAS;AEROSOL MONITORING 
Fully electronic monitoring of stack gases for soot density, 
4)36579 
FLUE GAS;CARBON BLACK 
Fully electronic monitoring of stack gases for soot density, 
4)36579 
FLUE GAS;CHEMICAL ANALYSIS 
Comparative tests of different methods of determination of 
nitrogen oxide content in flue gases, 4)36355 
Flue gas sampling during the combustion of solvent refined coal in 
a utility boiler, 4)35605 *EPA-600;7-78-063° 
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FLUE GAS;DENITRIFICATION 
Development of procedures for decreasing the NO;sub x;- 
emissions in power plant boilers in the USA, 4)36350 
State of development of NO;sub x; decreasing measures for 
German power plants, 4)36351 
State of development and tendencies of the NOsub*x® 
precipitation from power plant flue gases, 4)36352 
Studies on the dry-type NO;sub x; removal process from flue 
gases. Part II *In Japanese®, 4)36357 
FLUE GAS;DESULFURIZATION 
Combined gas;steam turbine power stations with coal pressure 
gasification unit operating to the STEAG-Lurgi system, 4)35559 
FLUE GAS;GAS CHROMATOGRAPHY 
Calibration and checking of instruments for the measurement of 
nitrogen oxide concentrations in combustion products, 4)36356 
FLUE GAS;HEAT RECOVERY 
Steam generation and pollution control system *Patent®, 4)36930 
System for treating and recovering energy from exhaust gases 
®Patent®, 4)37359 
FLUE GAS;MONITORING 
Continuous air-monitoring systems, 4)37446 
FLUE GAS;SAMPLING 
Flue gas sampling during the combustion of solvent refined coal in 
a utility boiler, 4)35605 *EPA-600;7-78-063° 
FLUE GAS;SCRUBBING 
Briefing on the impacts of the National Energy Plan on regional 
coal production. Draft final report. CRESS report No. 34 
®Forecasting to 1985 and 1990°, 4)35731 °UCRL-13946° 
Steam generation and pollution control system *Patent®, 4)36930 
FLUE GAS;TEMPERATURE CONTROL 
Combined optimization of temperature of waste gases in boilers 
and chimney parameters, taking fuel quality into account, 
4)37339 
Optimization of the thermal diagram of an industrial electric 
power producing and technological heat-and-power plant, 
taking account of expenditure to control air pollution, 4)36353 
FLUE GAS;WASTE PROCESSING 
Air pollution control) solid and liquid waste disposal 
consequences, 4)35618 
FLUID FLOW 
See also CAPILLARY FLOW 
GAS FLOW 
LIQUID FLOW 
SUPERSONIC FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
FLUID FLOW;COMPUTER CODES 
APACHE) a generalized-mesh Eulerian computer code for 
multicomponent chemically reactive fluid flow, 4)37655 ®LA- 
7427 
FLUID FLOW;FLOW RATE 
Investigation of steam discharge through a single annular slot, 
4)36299 
FLUID FLOW;MECHANICAL IMPEDANCE 
Ice blockage of water intakes, 4)36245 "NUREG;CR-0548° 
FLUID MECHANICS 
See also AERODYNAMICS 
FLUID MECHANICS;ADVECTION 
Time dependent multi-grid numerical technique, 4)37429 *BNL- 
25930 
FLUID MECHANICS;COMPRESSIBLE FLOW 
Multiphase interpenetration of shocked materials, 4)37656 *LA- 
7578° 
FLUID MECHANICS;SHOCK WAVES 
Multiphase interpenetration of shocked materials, 4)37656 *LA- 
7578 
FLUIDIZED-BED COMBUSTION;EVALUATION 
Advanced electrical generating technologies) report on a Focus 
Group discussion, 4)36264 *DOE;TIC-10025° 
FLUIDIZED-BED COMBUSTION;MATHEMATICAL MODELS 
Modeling of fluidized bed combustion of coal. Quarterly technical 
progress report *No. 7°, February 1-April 30, 1978, 4)35723 
SMIT-2295-1-7° 
Slug flow model for coal combustion and desulfurization in 
fluidized beds) theoretical formulation, 4)35689 
8 ANL;CEN;FE-78-11° 
FLUIDIZED-BED COMBUSTORS;COMPARATIVE 
EVALUATIONS 
Comparison of atmospheric fluidized bed combustion conceptual 
designs for utility steam generation. Interim report, 4)36271 
SHCP;T-2314° 
FLUIDIZED-BED COMBUSTORS;DEMONSTRATION PLANTS 
Industrial application of fluidized-bed combustion. Phase I. 
Quarterly technical progress report, October-December 1978, 
4)35692 *HCP;T2473-27° 
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FLUIDIZED-BED COMBUSTORS;DESIGN 
Comparison of atmospheric fluidized bed combustion tual 
designs for utility steam generation. Interim report, 4)36271 
SHCP;T-2314° 
Deborah combustion’s circulating fluid bed is looking good, 
4)37337 
Industrial application fluidized bed combustion category III 
indirect fired heaters. Quarterly technical report No. 10, 1 
October-31 Dec 1978, 4)37334 *HCP;T2471-33° 
FLUIDIZED-BED COMBUSTORS;ENGINEERING 
Industrial application fluidized bed combustion category III 
indirect fired heaters. ly technical report No. 10, 1 
October-31 Dec 1978, 4)37334 *HCP;T2471-33° 
FLUIDIZED-BED COMBUSTORS;OPERATION 
Deborah combustion’s circulating fluid bed is looking good, 
4)37337 
FLUIDIZED-BED COMBUSTORS;RESEARCH PROGRAMS 
Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Quarterly technical progress 
report, April-June 1978, 4)36268 *FE-2455-78-2° 
Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating _ Quarterly technical progress 
report, July-September 1978, 4)36269 *FE-2455-78-3 
Multicell fluidized bed boiler design, construction and test 
program. Quarterly progress status report, October-December 
1978, 4)36272 *HCP;T 1237-01; 14° 
IZED-BED COMBUSTORS;TEST FACILITIES 
Industrial application of fluidized-bed combustion. Phase I. 
Quarterly technical progress report, October-December 1978, 
4)35692 "HCP;T2473-27° 
FLUORIDES;CRITICAL FIELD 
Influence of Fermi surface anisotropy on H;sub c2;*T°, 4)37729 
FLUORIDES;FERMI LEVEL 
Influence of Fermi surface anisotropy on H;sub c2;*®T®, 4)37729 
FLUORIDES;MATERIALS TESTING 
Laser fusion project second annual report, 4)37982 *COO-4079-2° 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRAFLUORIDE 
FREONS 
TEFLON 
FLUORINATED ALIPHATIC HYDROCARBONS;AERIAL 
MONITORING 
Stratospheric distributions and inventories of trace in the 
northern hemisphere for 1976 *°CChkF2, CClsF, CCl, N2O, and 
SFe°, 4)37436 *EML-349° 
Trace gases in the stratosphere *CClF2, CClsF, CCl, N2O, and 
SFe°, 4)37437 *EML-349° 
FLUORINATED ALIPHATIC HYDROCARBONS;CHEMICAL 
ANALYSIS 
Project airstream) analysis of quality control gas samples *°CCh.F2, 
CCF, CCh, N2O, and SF samples analyzed in quality 
control check®, 4)37146 *EML-349 
FLUORINATION;RESEARCH PROGRAMS 
Fundamental studies of metal fluorination reactions. Fourth annual 
progress report, 4)37177 *COO-2671-10° 
FLUORINE;FABRICATION 
In2O3)*Sn* and SnO2)*F° films) application to solar energy 
conversion. Part 1. Preparation and characterization, 4)37109 
FLUORINE COMPOUNDS;HEALTH HAZARDS 
Fluorine exposure of humans in coking plants and their 
neighbourhood, 4)37455 
FLUORINE COMPOUNDS;RELEASE LIMITS 
Fluorine exposure of humans in coking plants and their 
neighbourhood, 4)37455 
FLUTE INSTABILITY;STABILIZATION 
—_ stabilization of plasma instabilities, 4)37822 *INIS-mf- 
1 
Suppression of yeome flute oscillations by a regulator with cross 
eedbacks, 4)37832 
FLY ASH;CHEMICAL COMPOSITION 
Experimental analysis of the leaching characteristics of residual 
hy as coal gasification solids *53 references®, 4)35530 *FE- 
496-28 
Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag deposit formation in boiler q 
1. Interim report, January-March 1978, 4)35596 *FE-2316-8° 
FLY ASH;CHEMICAL REACTIONS 
easel] co-op testing fly ash in several agricultural applications, 
FLY ASH;CHROMATOGRAPHY 
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contaminated forage-cow-milk-man food chain®, 4)37479 
SNUREG;CR-0315° 
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FOSSIL-FUEL POWER PLANTS;HYBRID SYSTEMS 
Technical and economic assessment of solar hybrid repowering. 
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Parametric study of coal-oil mixture combustion, 4)35707 ®M-78- 
79° 


FUEL OILS;CHEMICAL REACTIONS 
Viscosity, calorimetric, and proton magnetic resonance studies on 
coal liquid fractions in solution, 4)35600 
FUEL OILS;COMBUSTION 
Disruptive combustion of coal-oil-mixture droplets, 4)35702 *M- 
78-79 
Economic considerations for industrial firing of coal-oil mixtures, 
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Effect of temperature and saving efforts on light fuel oil 
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Determination of coal-oil mixture stability, 4)35714 *M-78-79° 
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examination, and analysis of the FCMI *LMFBR®, 4)36426 
®DOE-tr-70° 
FUEL PINS;PHYSICAL RADIATION EFFECTS 
FR2-Loop experimental series 5, irradiation, post-irradiation 
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boiling operation, 4)36393 *NUREG;CR-0283° 
FUEL RODS;WELDED JOINTS 
Fuel rod welding *LWBR development program®, 4)36417 
SWAPD-TM-1235® 
FUEL SLURRIES;BENCH-SCALE EXPERIMENTS 
EPDC COM R and D laboratory tests and pilot plants, 4)35704 
M-78-79 
FUEL SLURRIES;COMBUSTION 
Disruptive combustion of coal-oil-mixture droplets, 4)35702 *M- 
78-79 
Feasibility of using coal;water;oil as a clean liquid fuel, 4)35706 
8M-78-79® 
Florida Power Corporation;Dravo Corporation coal;oil 
composite fuel program, 4)35698 *M-78-79° 
Parametric studies of COM combustion, 4)35703 ®M-78-79° 
Parametric study of coal-oil mixture combustion, 4)35707 °M-78- 
79 


resonance studies on 


Thermal efficiency of a hot wall furnace fired with coal;oil 
mixtures at low concentrations °0 to 165°, 4)35705 ®M-78-79° 
FUEL SLURRIES;DEMONSTRATION PROGRAMS 
Demonstration of coal-oil mixture combustion in an industrial 
scale boiler, 4)35701 *M-78-79° 
Evaluation of mixing equipment for NEPSCo coal-oil mixture 
demonstration project, 4)35708 *M-78-79° 
a ea of the US DOE Coal-Oil Mixture program, 4)35694 
8-79 
FUEL SLURRIES;DENSITY 
Survey of commercial instrumentation for the continuous 
measurement of viscosity and coal content of coal-oil mixtures, 
4)35710 ®*M-78-79® 
FUEL SLURRIES;DIELECTRIC PROPERTIES 
Use of dielectric pr operties in the determination of COM stability, 
4)35709 ®*M-78-79 
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FUEL SLURRIES;ECONOMICS 
Coal-oil mixture *COM?) a preliminary US market study, 4)35721 
§M-78-79° 
Coal-oil mixture economics and applicability for utility boiler coal 
conversions, 4)35722 *M-78-79 
COM profitability) sensitivity to coal-oil price differentials, 
4)35718 ®°M-78-79° 
Economic considerations for industrial firing of coal-oil mixtures, 
4)35719 ®°M-78-79° 
— General Motors’ coal-oil mixtures program, 4)35700 °M- 
Utilization of coal oil mixtures in existing utility and industrial 
boilers, 4)35720 *M-78-79° 
FUEL SLURRIES;EVALUATION 
Update) General Motors’ coal-oil mixtures program, 4)35700 *M- 
78-79 
FUEL SLURRIES;FEASIBILITY STUDIES 
Feasibility of using coal;water;oil as a clean liquid fuel, 4)35706 
5M-78-79° 
Utilization of coal oil mixtures in existing utility and industrial 
boilers, 4)35720 *M-78-79° 
FUEL SLURRIES;FUEL ADDITIVES 
Determination of coal-oil mixture stability, 4)35714 *M-78-79° 
Investigation and measurement of stability in coal-oil mixtures, 
4)35713 ®M-78-79° 
Slurry fuels and the use of additives, 4)35717 *M-78-79° 
Stability of coal-oil mixtures, 4)35712 ®M-78-79° 
FUEL SLURRIES;MARKET 
Coal-oil mixture 8COM*) a preliminary US market study, 4)35721 
M-78-79 
FUEL SLURRIES;MEETINGS 
First international symposium on coal-oil mixture combustion, 
4)35693 ®M-78-79° 
FUEL SLURRIES;PERFORMANCE TESTING 
Parametric studies of COM combustion, 4)35703 *M-78-79® 
Thermal efficiency of a hot wall furnace fired with coal;oil 
mixtures at low concentrations *0 to 16°, 4)35705 ®M-78-79° 
FUEL SLURRIES;PILOT PLANTS 
7 COM R and D laboratory tests and pilot plants, 4)35704 
-78-79 
FUEL SLURRIES;QUALITY CONTROL 
— and behavior of some coal-oil mixtures, 4)35716 *M-78- 
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FUEL SLURRIES;RESEARCH PROGRAMS 
Coal-oil mixture projects in Canada, 4)35696 ®°M-78-79° 
Outline of COM R and D in Japan, 4)35695 *M-78-79° 
FUEL SLURRIES;RHEOLOGY 
Development and evaluation of highly-loaded coal slurries, 
4)35678 ®°M-78-79° 
Feasibility of using coal;water;oil as a clean liquid fuel, 4)35706 
8M-78-79° 
New England Power Service Company demonstration project, 
4)35697 *M-78-79° 
FUEL SLURRIES;SPECIFICATIONS 
ae ty R and D laboratory tests and pilot plants, 4)35704 
FUEL SLURRIES;STABILITY 
Determination of coal-oil mixture stability, 4)35714 *M-78-79° 
Development and evaluation of highly-loaded coal slurries, 
4)35678 ®M-78-79° 
Feasibility of using coal;water;oil as a clean liquid fuel, 4)35706 
§°M-78-79° 
Investigation and measurement of stability in coal-oil mixtures, 
4)35713 ®M-78-79° 
New England Power Service Company demonstration project, 
4)35697 ®M-78-79° 
— and behavior of some coal-oil mixtures, 4)35716 *M-78- 


Slurry fuels and the use of additives, 4)35717 *M-78-79° 
Stability of coal-oil mixtures, 4)35712 *M-78-79° 
— General Motors’ coal-oil mixtures program, 4)35700 °M- 
Use of dielectric properties in the determination of COM stability, 
4)35709 ®°M-78-79 
FUEL SLURRIES;STABILIZATION 
Interlake, Inc. demonstration project, 4)35699 ®*M-78-79° 
Use of attapulgite clay-surfactant gels to stabilize coal-oil 
mixtures, 4)35715 *M-78-79° 
FUEL SLURRIES;STORAGE 
New England Power Service Company demonstration project, 
4)35697 ®°M-78-79° 
— and behavior of some coal-oil mixtures, 4)35716 ®M-78- 


FUEL SLURRIES;THIXOTROPY 
Survey of commercial instrumentation for the continuous 
measurement of viscosity and coal content of coal-oil mixtures, 
4)35710 *M-78-79° 


ERA Vol. 4, No. 13 


FUEL SLURRIES;VISCOSITY 
Determination of coal-oil mixture stability, 4)35714 *M-78-79° 
Florida Power Corporation;Dravo Corporation coal;oil 
composite fuel program, 4)35698 *M-78-79° 
Survey of commercial instrumentation for the continuous 
measurement of viscosity and coal content of coal-oil mixtures, 
4)35710 ®M-78-79° 
SUBSTITUTION;ENERGY MODELS 
Brookhaven Energy System Optimization Model) its variants and 
uses *BESOM( TESOM( MARKAL , 4)36603 *BNL-50873° 
FUEL-CLADDING INTERACTIONS 
FR2-Loop experimental series 5, irradiation, post-irradiation 
examination, and analysis of the FCMI *LMFBR‘®, 4)36426 
®DOE-tr-70° 
FUEL-COOLANT INTERACTIONS 
Characterization of fragmented fuel from a thermal fuel-sodium 
interaction *LMFBR’, 4)36515 
Heat transfer and fluid flow aspects of fuel-coolant interactions 
SLMFBR’®, 4)36504 *COO-2781-12TR® 
Steam explosion triggering and efficiency studies *PWR( BWR, 
4)36524 "SAND-79-0261C® 
FUEL-COOLANT INTERACTIONS;ENERGY TRANSFER 
FCI potential of oxide and carbide fuels) results of the prompt 
burst series at Sandia Laboratories *LMFBR ®, 4)36525 *SAND- 
79-0752C® 
ILANT INTERACTIONS;PRESSURE GRADIENTS 
FCI potential of oxide and carbide fuels) results of the prompt 
— — at Sandia Laboratories *LMFBR®, 4)36525 *SAND- 


See also AUTOMOTIVE FUELS 
FOSSIL FUELS 
FUEL GAS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 

FUELS;COST 
Cost and quality of fuels for electric utility plants. Monthly report, 
data for November 1978, 4)36343 *DOE;EIA-0075;11°78% 
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See also BLAST FURNACES 
GAS GENERATORS 
OIL FURNACES 
SOLAR FURNACES 
WOOD BURNING FURNACES 
FURNACES;COOLING SYSTEMS 
Recovery of the energy in the cooling water from different 
furnaces at metallurgical plants, 4)36929 *JERNF-D-221° 
FURNACES;OPERATION 
New Technique for high temperature vapor pressure 
measurements applied to MHD problems, 4)37224 *ANL-77-21° 
FURNACES;THERMAL EFFICIENCY 
Thermal efficiency of a hot wall furnace fired with coal;oil 
mixtures at low concentrations °0 to 165°, 4)35705 ®M-78-79° 
FURNACES;WASTE WATER 
Recovery of the energy in the cooling water from different 
furnaces at metallurgical plants, 4)36929 *JERNF-D-221° 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTIONS 
ST 132 @D*A0 anss7*AQp *0.'=*s= AAut Ao syy As 
“swmr*s* 37 * No NSsyzAQp sAwA p* Noy: OEsy72p—= 
FUSION REACTIONS;USES 
Fusion energy applications in the world’s energy future, 4)37880 
5CONF-780508-P 1° 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
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GADOLINIUM 146;ENERGY LEVELS 
Radiochemical investigations of nuclear properties. Progress 
report, October 1, 1977-December 31, 1978 *Summaries of 
research activities at Purdue Univ. °, 4)37712 °COO-1672-74° 
GADOLINIUM BORIDES;MAGNETIC MOMENTS 
Magnetic interactions in ternary superconductors, 4)37723 
SCONF-781114-13° 
GADOLINIUM BORIDES;MAGNETIC PROPERTIES 
Magnetic interactions in ternary superconductors, 4)37723 
®CONF-781114-13° 
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GAGES *PRESSURE*® 
See PRESSURE GAGES 
GALLIUM;CATALYTIC EFFECTS 
Catalyst and hydrocarbon conversion process *Patent®, 4)35772 
ALLIUM;CRITICAL FIELD 


Anisotropy of the stress dependence of critical parameters in 
uniaxial superconductors, 4)37735 
GY GAP 
Evaluation of the validity of superconducting evidence for 
anisotropy and multiple energy gaps, 4)37744 
Nearly free electron model of the BCS gap equation) energy gap 
anisotropy in gallium, 4)37747 
GALLIUM; SITION TEMPERATURE 
Anisotropy of the stress dependence of critical parameters in 
uniaxial superconductors, 4)37735 
GALLIUM 67; DISTRIBUTION 
Comparative biokinetics of radiogallium and radioindium in mice, 
4)37560 *CONF-7806101-2° 
ALLIUM 68;TISSUE DISTRIBUTION 
Comparative biokinetics of radiogallium and radioindium in mice, 
4)37560 *CONF-7806101-2° 
GALLIUM ALLOYS 
See also GALLIUM BASE ALLOYS 
GALLIUM ALLOYS;FABRICATION 
Thermodynamics of A15 compound formation by diffusion from 
ternary bronzes, 4)37055 
GALLIUM ALLOYS;MECHANICAL PROPERTIES 
Structure and Pe ey of transition metal-metalloid glasses 
based on refractory metals, 4)37116 *CALT-822-107° 
GALLIUM ARSENIDE SOLAR CELLS;EFFICIENCY 
Research towards a 35° efficient concentrator solar cell using IlI- 
V compounds. Progress report No. 1, 3 September-3 June 1977 
5 AlGaAs;GaAs;InP;InGaAs and AlGaAs;GaAs;Ge solar cells®, 
4)36042 ®SAN-1250-1° 
GALLIUM ARSENIDE SOLAR CELLS;FABRICATION 
Research towards a 35° efficient concentrator solar cell using III- 
V compounds. Progress report No. 1, 3 September-3 June 1977 
8 AlGaAs;GaAs;InP;InGaAs and AlGaAs; GaAs;Ge solar cells®, 
4)36042 ®SAN-1250-1° 
Thin films of 
July 5, 1976-July 2, 1977, 4)36041 *SAN-1202-77;3° 
ALLIUM ARSENIDES;CHEMICAL VAPOR DEPOSITION 
Thin films of gallium arsenide on low-cost substrates. Final report, 
July 5, 1976-July 2, 1977, 4)36041 *SAN-1202-77;3° 
ALLIUM ARSENIDES;CRYSTAL STRUCTURE 
Studies in the electronic structure of matter, 4)37645 °COO-1198- 
1246 


GALLIUM ARSENIDES;ELECTRICAL PROPERTIES 
Thin films of | awry arsenide on low-cost substrates. Final report, 
July 5, 1976-July 2, 1977, 4)36041 ®SAN-1202-77;3° 
ALLIUM ARSENIDES;MICROSTRUCTURE 
Thin films of gallium arsenide on low-cost substrates. Final report, 
July 5, 1976-July 2, 1977, 4)36041 °SAN-1202-77;3° 
GALLIUM BASE ALLOYS;COMPARATIVE EVALUATIONS 
Crystal data for NpGas, 4)37063 
GALLIUM BASE YS;CRYSTAL STRUCTURE 
Crystal data for NpGas, 4)37063 
GALLIUM PHOSP: IES;CRYSTAL STRUCTURE 
— the electronic structure of matter, 4)37645 *COO-1198- 
GAMETOGENESIS;INHIBITION 
Sensitivity of Macrocystis gametophytes to copper, 4)37579 
SNUREG;CR-0684* 
GAMMA RADIATION;ABSORPTION 
Radiation transport in earth for neutron and gamma ray point 
— above an air-ground interface, 4)37717 >ORNL;TM- 
55 
GAMMA RADIATION;NUCLEAR REACTION YIELD 
Thick-target neutron and y-ray yields induced by medium-energy 
GAMMA SOUR and i bombardments, 4)37721 °UCID-18086° 


chars meso" ArA p= 

ON MONITORING 
Go eadioactivity in the lower stratosphere, 4)37461 SEML-349° 
Radionuclides and trace metals in surface air, 4)37465 °EML- 


349% app. 
AMMA §PECTROMETERS;CALIBRATION 
North Carolina State University Nuclear Structure Research at 
the Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1978-March 31, 1979, 4)37705 °ORO-3624-19° 
GAMMA SPECTROMETERS;EFFICIENCY 
North Carolina State University Nuclear Structure Research at 
the Hi - le Universities Nuclear Laboratory. Progress report, 
April 1, 1978-March 31, 1979, 4)37705 *ORO-3624-19° 
GAS APPLIANCES 
See also AIR CONDITIONERS 
REFRIGERATORS 


gallium arsenide on low-cost substrates. Final report, 


GAS OILS;MUTAGENESIS 


STOVES 
WATER HEATERS 
GAS APPLIANCES;ENERGY CONSERVATION 
Saving energy by the use of gas, 4)36917 
GAS APPLIANCES; 


Marketing in no-mans-land, 4)35802 
GAS APPLIANCES;USES 
Saving energy by the use of gas, 4)36917 
GAS CHROMATOGRAPHY 
Coal pyrolysis by hot solids from a fluidized bed combustor. 
Quarterly progress report, June 1-August 31, 1978, 4)35585 
8 FE-MIT-2295T27-5 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS;GAS TURBINES 
Nonequilibrium N2O, flow with the NO addition in turbine stages, 
4)36455 *INIS-mf-4316° 
GAS COOLED REACTORS;REACTOR COMPONENTS 
High-pressure installation cooled by dissociating nitrogen 
tetroxide, 4)36459 *INIS-mf-4316°® 
GAS COOLED REACTORS;REACTOR COOLING SYSTEMS 
Simplified mathematical model for heat supply and removal with 
allowance for chemical reaction kinetics in the N2O, reversible 
2NOz reversible 2NO [ O2 system, 4)36456 ®INIS-mf-4316° 
GAS COOLED REACTORS;REACTOR CORE RESTRAINTS 
Core mechanics considerations for a Fast Mixed Spectrum 
Reactor *FMSR°, 4)36451 *ANL-CT-79-15° 
GAS COOLED REACTORS;VAPOR CONDENSERS 
Effect of chemical reaction kinetics on weight and dimension of 
condensers for N2O,-cooled NPP, 4)36458 *INIS-mf-4316° 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW;HYDRAULICS 
Rational design of turns for gas and air ducts of thermal power 
plants, 4)36290 
GAS GENERATORS;DESIGN 
Process for the partial oxidation of liquid hydrocarbonaceous fuels 
5Patent®, 4)35969 
GAS GENERATORS;ENVIRONMENTAL IMPACTS 
Program for parametric evaluation of pollutants from a laboratory 
gasifier *Use of small reactor to study parametric effects®, 
4)35632 *EPA-600;7-78-063° 
GAS GENERATORS;WASTE HEAT UTILIZATION 
Method for energy utilization in producing synthesis gas and 
recovering unconverted carbon *Patent( from partial oxidation 
gasification of hydrocarbonaceous materials including liquid 
hydrocarbons and their mixtures with carbonaceous materials®, 
4)35543 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS;ELECTRICAL PUMPING 
Pulse circuit for gas discharge laser *Patent®, 4)37292 
GAS LASERS;EXCITATION 
Optimum photolytic production of excited states and collisional 
phenomena for laser fusion applications. Final report, 4)37289 
SRI-PYU-4685° 
GAS LASERS;PERFORMANCE 
Investigations of uv TEA Nz lasers, 4)37295 
GAS LASERS;RESEARCH PROGRAMS 
Metal vapor excimer laser. Quarterly progress report, May 1, 
1978-July 31, 1978, 4)37286 °COO-4275-5 
Metal vapor excimer laser. Quarterly progress report, August 1, 
1978-October 31, 1978, 4)37287 °000-4275-69 
GAS LIFTS 
See also OIL WELLS 
PETROLEUM 
GAS LIFTS;EFFICIENCY 
Determining the efficiency of gas-lift wells, 4)35769 
GAS OILS;CARCINOGENESIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
report, October 16, 1978-February 15, 1979, 4)37577 *COO- 
4758-1 
GAS OILS;CHEMICAL ANALYSIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
Sn 16, 1978-February 15, 1979, 4)37577 *COO- 
4758-1 
GAS OILS;MUTAGENESIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
ee October 16, 1978-February 15, 1979, 4)37577 °COO- 
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GAS SPILLS;DIFFUSION 
Comparison of hydrostatic and nonhydrostatic models as applied 
to the prediction of LNG vapor po and dispersion, 4 4)35805 
SUCID-18097° 
GAS TURBINES;COATINGS 
Evaluation of performance of thermal barrier coatings under 
simulated industrial;utility gas turbine conditions, 4)36273 
®TID-29086° 
GAS TURBINES;COMBUSTION CHAMBERS 
Requirements to be met by fuel burning devices, methods to 
implement them, and energy efficiency indices, 4)36300 
GAS TURBINES;COMBUSTION KINETICS 
Calculation of fuel combustion efficiency in combustion chambers 
of gas turbine engines, 4)37013 
GAS TURBINES;COMPARATIVE EVALUATIONS 
Back-pressure turbine sets in heat-electric stations. High-speed 
geared turbosets or direct-drive units, 4)36320 
GAS TURBINES;CONFIGURATION 
Gas turbine plant *Patent®, 4)36329 
GAS TURBINES;CONSTRUCTION 
Axial gas turbine, 4)37017 
GAS TURBINES;CONTROL SYSTEMS 
Process and equipment for the speed regulation of a closed gas 
turbine plant containing a working medium *Patent®, 4)36336 
5 ING 


Airfoil cooling hole plugging by combustion impurities of the 


gas 
-, found in coal derived fuels, 4)37333 *DOE; NASA: 2593- 
79;1 


GAS TURBINES;COOLING SYSTEMS 
Investigation of the efficiency of gas turbine engines with semi- 
closed cooling systems, 4)37014 
GAS TURBINES;CORROSION PROTECTION 
Evaluation of performance of thermal barrier coatings under 
simulated industrial;utility gas turbine conditions, 4)36273 
STID-29086° 
GAS TURBINES;DESIGN 
Axial gas turbine, 4)37017 
Effect of input conditions on characteristics of gas turbine output 
devices, 4)36288 
Gas turbine *Patent®, 4)36335 
Gas turbine plant *Patent®, 4)37015 
Gas turbine plant *Patent®, 4)36329 
Reaction propelled turbine engine *Patent®, 4)36898 
GAS TURBINES;EFFICIENCY 
Investigation of the efficiency of gas turbine engines with semi- 
closed cooling systems, 4)37014 
Process and equipment for increasing the dynamic limit of output 
of turbines and compressors *Patent®, 4)37016 
GAS TURBINES;E OSLAG WELDING 
Welding in the USSR, 4)37048 
GAS TURBINES;ENERGY LOSSES 
Effect of input conditions on characteristics of gas turbine output 
devices, 4)36288 
GAS TURBINES;EXHAUST GASES 
——— for the treatment of gas turbine exhaust gas * Patent’, 
4)37358 
GAS TURBINES;FLOW MODELS 
Nonequilibrium N2O, flow with the NO addition in turbine stages, 
4)36455 *INIS-mf-4316° 
GAS TURBINES;GAS TURBINES 
Kinetic equations of fracture in complex programs of cyclic 
loading, 4)36317 
GAS TURBINES;HEAT RESISTANT MATERIALS 
Kinetic equations of fracture in complex programs of cyclic 
loading, 4)36317 
GAS TURBINES;POLLUTION CONTROL EQUIPMENT 
Te for the treatment of gas turbine exhaust gas *Patent®, 
4)37358 
GAS TURBINES;SPEED REGULATORS 
Process and equipment for the speed regulation of a closed gas 
turbine plant containing a working medium *Patent®, 4)36336 
GAS TURBINES;THERMODYNAMIC CY 
Cyclic processes with nitrogen tetroxide. Calculations, 4)36274 
GAS TURBINES: TURBINE BLADES 
Adaptability of turbine blades, 4)36322 
Calculation of the necessary degree of cooling of turbine blades, 
4)36293 
— of subsonic turbine airfoils of optimal aerodynamic shape, 
4)36313 
Investigation of the damping capacity of turbine blades shrouded 
in pairs depending on the shroud plate joining conditions, 
4)36295 
Method of determination of internal boundary conditions of heat 
exchange in cooled gas turbine blades, 4)36324 
Prospects of using a wedge-shaped model to investigate 
thermocyclic life of turbine blades, 4)36294 
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Some features of fatigue resistance of cast heat-resistant alloys, 
4)36316 
GAS TURBINES;WASTE HEAT UTILIZATION 
Combined wall burner and flame holder for heat recovery steam 
generator *Patent®, 4)36342 
GAS TURBINES;WORKING FLUIDS 
Cyclic processes with nitrogen tetroxide. Calculations, 4)36274 
AS UTILITIES;LEGAL ASPECTS 
Reform of general insurance conditions, 4)36689 
AS UTILITIES;PUBLIC RELATIONS 
Marketing in no-mans-land, 4)35802 
AS .' 


;TRADE 
Marketing in no-mans-land, 4)35802 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
GASEOUS WASTES;AIR POLLUTION 
Measuring solid and gaseous emission. Requirements and 
experience, 4)37450 
GASEOUS WASTES;CHEMICAL ANALYSIS 
Environmental characterization) CO. Acceptor Process 
Gasification Plant. Final report, July 1976-March 1978. 
Appendices C-G, 4)35547 ®FE-1734-44°Vol.11°Bk.3” 
GASEOUS WASTES;COMBUSTION 
Decentralized combined heat and power generation in a water 
treatment plant, 4)36963 
Installation for the combustion of variable amounts of waste gases, 
4)36947 
GASEOUS WASTES;ECOLOGICAL CONCENTRATION 
ATMAS) a three-dimensional atmospheric transport model to 
treat multiple area sources, 4)37441 *UCRL-52603° 
GASEOUS WASTES;MASS SPECTROSCOPY 
Analytical techniques and analysis of coal tars, waters, and gases, 
4)35588 *EPA-600;7-78-063° 
GASEOUS WASTES;SAMPLING 
Environmental characterization) CO2 Acceptor Process 
Gasification Plant. Final report, July 1976-March 1978. 
Appendices C-G, 4)35547 -1734-44® Vol. 11 Bk.3% 
GASES 
See also AIR 
COAL GAS 
NATURAL GAS 
GASES;EQUATIONS OF STATE 
Some aspects of equations of state mene f gases( repulsive 
paint centers or hard-sphere fluid®, 4)37657 °LA-7591-MS® 
GAS-INSULATED CABLES;ELECTRICAL INSULATION 
Application of basic gas research to practical systems, 4)36360 
5CONF-790417-3° 
GAS-INSULATED CABLES;JOINTS 
SF¢-high-energy-conduction. Development of high-reliable gas- 
insulated cables with special connections for transmission of 
high electrical power *In German®, 4)36365 *BMFT-FB-T-78- 
6° 
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GAS-INSULATED CABLES;RELIABILITY 
SF.-high-energy-conduction. Development of high-reliable gas- 
insulated cables with special connections for transmission of 
high electrical power *In German’, 4)36365 *BMFT-FB-T-78- 
6° 
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GAS-INSULATED CABLES;TEMPERATURE MONITORING 
SF¢-high-energy-conduction. Development of high-reliable gas- 
insulated cables with special connections for transmission of 
-_ electrical power *In German®, 4)36365 *BMFT-FB-T-78- 


GASOLINE: ALLOCATIONS 
Standby Conservation Plan No. 1) emergency weekend gasoline 
sales restrictions. Authorities, need, rationale, operation, 4)36680 
SDOE;ERA-0040° 
Standby gasoline rationing plan) narrative, 4)36681 *>DOE;ERA- 
0044 


GASOLINE;PRODUCTION 
Alternative to petroleum gasoline and gas from coal, 4)35544 
GASOLINE;REGULATIONS 
Standby gasoline rationing plan) narrative, 4)36681 *DOE;ERA- 
0044 
GASOLINE;SEPARATION PROCESSES 
Process for the separation of a gaseous mixture consisting of water 
vapor, hydrocarbons, and air *Patent®, 4)35793 
GASOLINE;SUPPLY AND DEMAND 
Motor gasoline supply and demand 1967-1978, 4)35780 
8 DOE;EIA-0076° 
GASOLINE;SYNTHESIS 
Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, October- 
December 1977, 4)35973 ®FE-2276-18° 
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GASOLINE;TRADE 
Standby Conservation Plan No. 1) emergency weekend gasoline 
sales restrictions. Authorities, need, rationale, operation, 4)36680 
5DOE;ERA-0040° 
GASTEROPODS 
See MOLLUSCS 
GCFR TYPE REACTORS;REACTIVITY WORTHS 
Reactor Development Program. Progress report, December 1978, 
4)36502 *ANL-RDP-78 
GE*LI*® DETECTORS 
See LI-DRIFTED GE DETECTORS 
GENERATORS *ELECTRIC® 
See ELECTRIC GENERATORS 
GENERATORS *PULSE® 
See PULSE GENERATORS 
GENERATORS *STEAM® 
See STEAM GENERATORS 
GENTILLY REACTOR;POWER SYSTEMS 
Uninterruptible power supply for the Gentilly Nuclear Power 
Station, 4)36402 
GENTILLY-2 REACTOR;POWER SYSTEMS 
Uninterruptible power supply for the Gentilly Nuclear Power 
Station, 4)36402 
GEOLOGIC STRATA;HYDROLOGY 
Hydrologic testing in Borehole DC-2, 4)37606 *RHO-BWI-C-36° 
GEOLOGIC STRUCTURES;CONFIGURATION 
Gravity inversion code, 4)37610 *UCID-18043° 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPHYSICAL SURVEYS;DATA PROCESSING 
Determination of absorption from reflection seismograms, 4)37618 
GEOPRESSURED SYSTEMS;COMMERCIALIZATION 
Report on a focus group discussion, 4)35798 *DOE;TIC-10023° 
GEOPRESSURED SYSTEMS;WASTE DISPOSAL 
The geopressured geothermal resources of Texas) regulatory 
controls over water pollution, 4)36210 °UT;CES-GR-3° 
GEOPRESSURED SYSTEMS;WATER POLLUTION CONTROL 
The geopressured geothermal resources of Texas) regulatory 
controls over water pollution, 4)36210 °UT;CES-GR-3° 
GEORGIA;GEOCHEMICAL SURVEYS 
Augusta 1°x 2° NTMS area Georgia and South Carolina, 4)35846 
8GJBX-45°79% 
GEOTHERMAL ENERGY 
Projecting energy resource utilization--the geothermal case, 
4)36195 
GEOTHERMAL ENERGY;COMPARATIVE EVALUATIONS 
Geothermal energy) alternative or complement to nuclear energy, 
4)36194 
GEOTHERMAL ENERGY;MEETINGS 
Minutes of the ninth meeting of the Centers for the Analysis of 
Thermal-Mechanical Energy Conversion Concepts. Report No. 
CATMEC;23, 4)36193 *COO-4051-31° 
GEOTHERMAL ENERGY;PUBLIC OPINION 
Geothermal;hydrothermal energy. Group interview, 4)36209 
SDOE;TIC-10030° 
GEOTHERMAL ENERGY;RESOURCE ASSESSMENT 
Renewable primary energy sources) a solution to the energy 
problem, 4)36631 
GEOTHERMAL ENERGY;REVIEWS 
Minutes of the ninth meeting of the Centers for the Analysis of 
Thermal-Mechanical Energy Conversion Concepts. Report No. 
CATMEC;?23, 4)36193 *COO-4051-31° 
GEOTHERMAL ENERGY;USES 
Geothermal energy in France, 4)36197 
GEOTHERMAL ENERGY CONVERSION;HEAT ENGINES 
Method of producing mechanical energy from geothermal fluids 
5Patent®, 4)36214 
GEOTHERMAL FIELDS 
See also EAST MESA GEOTHERMAL FIELD 
GEOTHERMAL FIELDS;GEOLOGIC FORMATIONS 
Geology of the Gerlach-Hualapai Flat geothermal area, 
northwestern Nevada, 4)36202 
GEOTHERMAL FLUIDS 
See also BRINES 
GEOTHERMAL FLUIDS;CORROSION INHIBITORS 
On-line tests of organic additives for the inhibition of the 
precipitation of silica from hypersaline geothermal brine, 
4)36218 SUCID-18091° 
GEOTHERMAL FLUIDS;CORROSIVE EFFECTS 
LLL geothermal industrial support program first quarter technical 
progress report for FY1979, 4)36217 °UCID-18074-79-1° 
GEOTHERMAL FLUIDS;DESALINATION 
East Mesa geothermal test site, 4)36196 
GEOTHERMAL FLUIDS;SCALE CONTROL 
LLL geothermal industrial support program first quarter technical 
progress report for FY 1979, 4)36217 °UCID-18074-79-1° 


GERMAN FEDERAL REPUBLIC;ENERGY 


On-line tests of organic additives for the inhibition of the 
precipitation of silica from hypersaline geothermal brine, 
4)36218 *UCID-18091° 

GEOTHERMAL FLUIDS;SCALING 

On-line tests of organic additives for the inhibition of the 
precipitation of silica from hypersaline geothermal brine, 
4)36218 *UCID-18091° 

GEOTHERMAL FLUIDS;WASTE DISPOSAL 

The geopressured geothermal resources of Texas) regulatory 

controls over water pollution, 4)36210 *°UT;CES-GR-3°® 
GEOTHERMAL HEATING; THERMODYNAMICS 
Thermodynamic study of heating with geothermal energy, 
4)36215 
GEOTHERMAL POWER PLANTS;ENVIRONMENTAL 
IMPACTS 
Hot dry rock, an abundant clean energy resource, 4)36213 
GEOTHERMAL POWER PLANTS;SCALING 

Calculation of chemical equilibrium between aqueous solution and 

minerals) the EQ3;6 software package, 4)36219 SUCRL-52658° 
GEOTHERMAL POWER PLANTS;W. 

Toxicity of geothermal effluents *Guinea pigs®, 4)37582 °PNL- 

2850°Pt.1%° 
GEOTHERMAL RESOURCES;ENVIRONMENTAL IMPACTS 

Geothermal overview project) preliminary environmental 
assessments. Quarterly progress report, October 1, 1978- 
December 31, 1978, 4)36211 *UCID-18034-78-4° 

GEOTHERMAL RESOURCES;OFFSHORE SITES 
Energy from the oceans) requirements and capabilities, 4)36092 
GEOTHERMAL SYSTEMS 
See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HOT-WATER SYSTEMS 
GEOTHERMAL SYSTEMS;SYSTEMS ANALYSIS 

Thermodynamic study of heating with geothermal energy, 

4)36215 
GEOTHERMAL WELLS;PUMPS 
Geothermal pump test facility. Final report, July 1977-July 1978, 
4)36216 *ALO-3715-1° 
GERM CELLS;TRANSLOCATION 
Heritable-translocation test in mice, 4)37576 
GERMAN DEMOCRATIC REPUBLIC;ENERGY DEMAND 

Energy projections) oil, natural gas, and coal in the USSR and 
Eastern Europe *Projections for 1985 to 2000°, 4)36695 
S8UT;CES-PS-3® 

Soviet and East European energy crisis) its dimensions and 
implications for East-West trade, 4)36614 *UT;CES-PS-2° 

GERMAN FEDERAL REPUBLIC 
Water conditions in power plant units with conditioning of neutral 
water by oxygen or hydrogen peroxide, 4)36256 
GERMAN FEDERAL REPUBLIC;COAL MINES 
400 years brown coal mining in Hessen, 4)35667 
Lignite mine construction of the Prussian Electricity Co. 
Preussenelektra®, 4)35658 
GERMAN FEDERAL REPUBLIC;COAL MINING 
Deeper depths of the north shaft in the east field of the Preussag 
AG coal, 4)35661 
GERMAN FEDERAL REPUBLIC;CO-GENERATION 
Hamburg’s combined heat and power system, 4)36642 
GERMAN FEDERAL REPUBLIC;DEMONSTRATION 
PROGRAMS 


Solar energy technologies program, 1977-1980, 4)36025 *NP- 
23609° 


GERMAN FEDERAL REPUBLIC;DISTRICT HEATING 
Hamburg’s combined heat and power system, 4)36642 
Heat distribution) a program of research and development 
sponsored by the Federal Ministry for Research and 
Technology *BMFT*, 4)36645 
Heat-electric power stations for the city of Cologne, 4)36643 
GERMAN FEDERAL REPUBLIC;ELECTRIC POWER 
Power industry in the Federal Republic of Germany in 1977. 
Statistical annual report of the Referat Elektrizitaetswirtschaft 
of the Bundesministerium fuer Wirtschaft. Report No. 29., 
4)36723 
GERMAN FEDERAL REPUBLIC;ELECTRIC POWER 
INDUSTRY 
Public electricity supply in 1976 including Berlin *West®, 4)36717 
8NP-23573° 
GERMAN FEDERAL REPUBLIC;ENERGY CONSERVATION 
Most important details of the 4.35 billion DM programme for 
fostering heat energy conservation investment. Financial aids 
amounting to 25° of investment costs or 10° special annual 
write-off, 4)36841 
New demands of the energy conservation act in the planning, 
construction, and maintenance of buildings. Energy 
conservation act, thermal insulation ordinance, heating systems 
ordinance ® Book, in German®, 4)36654 
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GERMAN FEDERAL REPUBLIC;ENERGY CONSUMPTION 
Economic cycle and energy requirements, 4)36725 *IKE-K-51-1° 
Structural changes in the energy consumption of Baden- 

Wuerttemberg ranging from 1960 to 1975, 4)36726 *IKE-K-51- 
1° 


GERMAN FEDERAL REPUBLIC;ENERGY MANAGEMENT 
Model for simulating the system energy-environment-industry as 
demonstrated by -Wuerttemberg, 4)36604 *IKE-K-51-1° 
GERMAN FEDERAL REPUBLIC;ENERGY POLICY 
Area planning and energy policy, 4)36694 
Drive to a market-economy-oriented energy polic y , 4)36692 
Problems of the electric power industry, 4536684 NP-23656° 
GERMAN FEDERAL REPUBLIC;ENERGY RECOVERY 
Energy recovery by the incineration of solid waste) development, 
present status, and experiences in Germany, 4)36977 
GERMAN FEDERAL REPUBLIC;ENERGY SOURCE 
DEVELOPMENT 


Space-related aspects of energy policy in departmental research of 
West Germany, 4)36693 
GERMAN FEDERAL REPUBLIC;ENERGY SUPPLIES 
Economic guide for the construction of the energy economy, 
4)36619 
Our future energy supply. The contribution of petroleum, 4)36704 
GERMAN FEDERAL REPUBLIC;GROSS NATIONAL 
PRODUCT 
Economic cycle and energy requirements, 4)36725 *IKE-K-51-1° 
IERMAN FEDERAL REPUBLIC;INDUSTRY 
Significance of promoting innovative efforts and technology 
transfer for industry, 4)36633 
ERMAN FEDERAL REPUBLIC;NATURAL GAS INDUSTRY 
Marketing activities of a natural gas company, 4)36713 
GERMAN FEDERAL REPUBLIC;PETROLEUM 
Forecast of energy demand for processing crude oil in West 
German refineries up to the year 2000. Measures for energy 
conservation and causes of an anticipated rise in consumption, 
4)36703 
GERMAN FEDERAL REPUBLIC;POLLUTION REGULATIONS 
What about the environmental pollution test, 4)37467 
GERMAN FEDERAL REPUBLIC;PUBLIC UTILITIES 
Reform of general insurance conditions, 4)36689 
GERMAN FEDERAL REPUBLI IEARCH PROGRAMS 
Solar energy technologies program, 1977-1980, 4)36025 *NP- 
23609° 
GERMAN FEDERAL REPUBLIC;SOLAR ENERGY 
Solar energy technologies program, 1977-1980, 4)36025 *NP- 
23609° 
GERMAN FEDERAL REPUBLIC;SPACE HEATING 
At what level are our heating costs today * Analyses for 
Heidelberg, FRG®, 4)36644 
GERMANIUM ALLOYS;FABRICATION 
Thermodynamics of A15 compound formation by diffusion from 
ternary bronzes, 4)37055 
GERMANIUM HYDRIDES;CHEMICAL REACTION KINETICS 
Rate constants for the reactions of atomic chlorine with Group 4 
and Group 5 hydrides, 4)37182 
GERMANY *DEMOCRATIC REPUBLIC® 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY *FEDERAL REPUBLIC® 
See GERMAN FEDERAL REPUBLIC 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE;REVIEWS 
ey resonances) an experimental review, 4)37709 *TID- 
GLASS;CHEMICAL PROPERTIES 
Properties of CGW-7806 glass, 4)36082 *SAND-79-8600° 
GLASS;CRACKS 
Investigation of the elementary process in high-speed grinding of 
glass at up to 100 m;s, 4)37137 °UCRL-Trans-11462 
GLASS;FABRICATION 
Composite properties for S-2 glass in a room-temperature-curable 
epoxy matrix, 4)37125 
GLASS;GRINDING 
Investigation of the elementary process in high-speed grinding of 
glass at up to 100 m;s, 4)37137 °UCRL-Trans-11462 
GLASS;MECHANICAL PROPERTIES 
Composite properties for S-2 glass in a room-temperature-curable 
epoxy matrix, 4)37125 
GLASS;OPTICAL PROPERTIES 
Properties of CGW-7806 glass, 4)36082 *SAND-79-8600° 
GLASS;PHYSICAL PROPERTIES 
Properties of CGW-7806 glass, 4)36082 *SAND-79-8600° 
GLASS;PHYSICAL RADIATION EFFECTS 
a od — on TFTR coil materials, 4)37919 *°CONF- 
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GLASS;THERMODYNAMIC PROPERTIES 
Composite properties for S-2 glass in a room-temperature-curable 
, matrix, 4)37125 
G INDUSTRY;ENERGY DEMAND 
Characterization of US industries ee cogeneration 
applications, 4)36909 *DOE;ET: 
GLIOBLASTOMAS 


See NEOPLASMS 
GLOVEBOXES;DESIGN 
Progress report, July 1975-September 1977, 4)35941 *NBL-289° 
GLU RTICOIDS 
See also CORTICOSTERONE 
GLUCOCORTICOIDS;BIOLOGICAL EFFECTS 
Biochemical — of glucocorticoid hormone action, 4)37506 
SUR-3490-1519° 
GLUTATHIONE;BIOLOGICAL RADIATION EFFECTS 
Effects of x-irradiation on lens reducing systems *Rabbits®, 
4)37536 ®COO-2012-37° 
GLYCOLIC ACID;PHOTOCHEMISTRY 
Rate constants for self- and cross-termination of transient radicals 
by modulation electron spin resonance spectroscopy, 4)37211 
GOLD;STABILITY 
Stability of colloidal gold and determination of the Hamaker 
constant, 4)37184 
GOLD ALLOYS;COMPARATIVE EVALUATIONS 
Crystal data for NpGas, 4)37063 
GONADS 


See also TESTES 
GONADS;RADIATION DOSES 
Evaluation of the health hazard from inhaled krypton-85, 4)37555 
SBNL-25813° 
GRANITES;ADSORPTION 
Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4)35909 *LA-7456-MS® 
GRANITES;DESORPTION 
Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4)35909 *1LA-7456-MS® 
G ;INVENTORIES 
Inventory of tic masses in the State of Nevada, 4)37611 
SUSGS-OFR-79-235° 
GRANITES;RADIONUCLIDE MIGRATION 
Handling of spent nuclear fuel and final storage of vitrified hi 
level reprocessing waste. 2. Geology, 4)35908 *INIS-mf-4391 
Laboratory studies of radionuclide distributions between selected 
‘ound waters and geologic media. Progress report, October 1- 
Bunater 31, 1978, 4)37491 *LA-7638-PR® 
Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4)35909 *LA-7456-MS® 
G ;sSORPTIVE PROPERTIES 
Laboratory studies of radionuclide distributions between selected 
‘ound waters and geologic media. ey ay report, October 1- 
Geoter 31, 1978, 4)37491 *LA-7638-PR® 
Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4)35909 *LA-7456-MS® 
GRAPHITE;MATERIALS TESTING 
Assessment of carbon and silicon carbide as first wall materials in 
a confinement fusion reactors, 4)37989 *CONF-780508- 


First wall thermal stress analysis for suddenly applied heat fluxes, 
4)37905 *CONF-780508-P 1° 
GRAPHITE;PERFORMANCE 
Structural performance ofa graphite blanket in fusion reactors, 
4)37902 ®CONF-780508-P 1° 
GRAPHITE;SURFACE PROPERTIES 
bey are transition performance of several nosetip materials as 
ed by ballistics-range testing, 4)37135 "SAND-78-1859C® 
ee ee AMIC PROPERTIES 
oo transition performance of several nosetip materials as 
ined by ballistics-range testing, 4)37135 *SAND-78-1859C® 
GRASSANAEROBIC DIG IN 
eae09 ' eee by anaerobic digestion of Bermuda grass, 
GRASS;CONTAMINATION 
Environmental radioiodine monitoring to control exposure 
expected from containment release accidents. Final report 
§ Adult human thyroid dose commitments from ™ I- 
contaminated forage-cow- milk-man food chain®, 4)37479 
SNUREG;CR-0315° 
GRASS; RADIOACTIVITY 
Studies on behaviour of transuranic elements in plants, 4)37473 
§COO-3011-10° 
GRAVITATION;SUPERSYMMETRY 
Local supersymmetry and interactions, 4)37696 
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GRAVITATIONAL FIELDS;COMPUTER CODES 
Gravity inversion code, 4)37610 *UCID-18043° 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION 
See also ILLINOIS 
MICHIGAN 
GREAT LAKES REGION;ENERGY CONSERVATION 
Evaluation of selected near-term energy-conservation options for 
the Midwest, 4)36647 *ANL;EES-TM-41° 
GREENHOUSES;ENERGY ACCOUNTING 
Calculation model with reference to the energy economy in 
greenhouses, 4)36889 
GREENHOUSES;ENERGY CONSERVATION 
Calculation model with reference to the energy economy in 
greenhouses, 4)36889 
Low-energy greenhouse, 4)36890 
GREENHOUSES;HEATING SYSTEMS 
Low-energy greenhouse, 4)36890 
GREENHOUSES;WASTE HEAT UTILIZATION 
Use of waste heat from electric generating plants for greenhouse 
heating, 4)36927 *DOE;ET-0078° 
GRINDING MACHINES 
Grinding of coal in oil, 4)35677 °M-78-79° 
GRINDING MACHINES;COMPARATIVE EVALUATIONS 
EPDC COM R and D laboratory tests and pilot plants, 4)35704 
M-78-79° 
GROUND SUBSIDENCE;SIMULATION 
Physical simulation of subsidence by centrifuge techniques, 
4)35656 *SAND-78-2272C® 
GROUND WATER;CHEMICAL ANALYSIS 
Application of an inductively coupled plasma;direct reading 
polychromator to the multielement analysis of natural waters, 
4)35835 *Y;DK-204*Rev.” 
GROUND WATER;FLOW MODELS 
Unified numerical model for saturated-unsaturated groundwater 
flow, 4)37602 *LBL-8862° 
GROUND WATER;POLLUTION ABATEMENT 
Water resources and heat pumps, 4)36652 
GROUND WATER;RADIONUCLIDE MIGRATION 
Laboratory studies of radionuclide distributions between selected 
ground waters and geologic media. Progress report, October 1- 
December 31, 1978, 4)37491 *LA-7638-PR® 
GROUND WATER;ROCK MECHANICS 
Handling of spent nuclear fuel and final storage of vitrified high 
level reprocessing waste. 2. Geology, 4)35908 ®*INIS-mf-4391° 
GROUND WATER;WATER CHEMISTRY 
Potential methods for resource recovery from black water of the 
Northern Green River Basin of Wyoming, 4)35825 *>LETC;RI- 
78;21 
GROUND WATER;WATER POLLUTION 
Environmental impact cf coal ash on tributary streams and 
nearshore water or Lake Erie. Final report, 4)35620 *COO- 
2726-5° 
Ground water utilization for heat pump operation) effects and 
dangers *In German’, 4)36827 *AED-Conf-78-033-001° 
GROUND-EFFECT MACHINES 
See AIR CUSHION VEHICLES 
GUNS;EROSION 
Research on gun-barrel erosion mechanisms, 4)37242 *°UCRL- 
52000-79-1° 


HADDAM NECK REACTOR 
See CONNECTICUT YANKEE REACTOR 
HADRON-HADRON INTERACTIONS;CORRELATIONS 
Correlations in hadron collisions at high transverse momentum 
SQuark model®, 4)37695 
HADRON-HADRON INTERACTIONS;CURRENTS 
High energy hadron-hadron collisions. Annual progress report 
Summaries of research activities at the Univ. of Georgia’, 
4)37692 *DOE;ER;00946-2° 
HADRON-HADRON INTERACTIONS;ELASTIC SCATTERING 
High energy hadron-hadron collisions. Annual progress report 
Summaries of research activities at the Univ. of Georgia’, 
4)37692 *DOE;ER;00946-2° 
HADRON-HADRON INTERACTIONS;EXPERIMENT 
PLANNING 
Report of the Hadron Experiments Group *Experiments on 20- 
TeV proton accelerator®, 4)37668 °ANL-HEP-CP-78-85° 
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HADRON-HADRON INTERACTIONS;POLARIZATION 
Polarization phenomena in two body systems *Review’®, 4)37693 
8 ANL;HEP-CP-79-04° 
HADRON-HADRON INTERACTIONS;RESEARCH PROGRAMS 
"ao energy hadron-hadron collisions. Annual progress report 
ummaries of research activities at the Univ. of Georgia®, 
437692 Be ER;00946-2° 
UURGICAL EFFECTS 
High ee mp strain behavior of Zircaloy-4 and Zr-2.5Nb fuel 
sheaths, aia 
XIDES;CHEMICAL PREPARATION 
Chesstonaeaniananta molybdenum-alloyed nickel, 4)37056 
HAFNIUM OXIDES;DISPERSION HARDENING 
Dispersion-strengthened molybdenum-alloyed nickel, 4)37056 
HAIR;CHEMICAL ANALYSIS 
Epidemiological experience with the Magos’ reagents in the 
determination of different forms of mercury in biological 
samples by flameless atomic absorption, 4)37163 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
HALOGENATED ALIPHATIC HYDROCARBONS;CHEMICAL 
REACTIONS 
Studies of gas phase reactions of uranium with selected oxidizers 
and fluoromethanes, 4)37215 *UCRL-81745° 
HANFORD RESERVATION;RADIOACTIVE WASTE 
MANAGEMENT 
Long-term low-level waste management) an integrated 
environmental program, 4)35893 "RHO-SA-35° 
HANFORD RESERVATION;RADIOACTIVE WASTE STORAGE 
Characterization of the Hanford 300 area burial grounds. 
Decontamination and decommissioning regulatory issues, 
4)35914 *PNL-2875° 
HANFORD RESERVATION;SPENT FUEL STORAGE 
Spent fuel demonstration tests) Best Effort Schedule, 4)35920 
®RHO-BWI-CD-13° 
HANFORD RESERVATION;WELL DRILLING 
Descriptions of wells penetrating the Wanapum Basalt Formation 
in the Pasco Basin area, Washington. Volume 1. Well records 
and driller’s logs for wells in Townships 7 north through 12 
north, 4)37603 "RHO-BWI-C-22°Vol.1° 
Descriptions of wells penetrating the Wanapum Basalt Formation 
in the Pasco Basin area, Washington. Volume 2. Well records 
and driller’s logs for wells in townships 13 north through 16 
north, ne distribution, 4)37604 *RHO-BWI-C- 
22°V 
HARBORS;CONSTR UCTION 
Mina jebel ali development, 4)37351 
St helier, 4)37350 
HASTELLOY C;SCALING 
LLL geothermal industrial support p program first quarter technical 
progress report for FY 1979, 4)36217 UCID-18074.79-1° 
HASTELLOY N;FABRICATION 
Homogenization of Ti-Hastelloy-N, 4)37104 
HASTELLOY N;PHYSICAL RADIATION EFFECTS 
Homogenization of Ti-Hastelloy-N, 4)37104 
HASTELLOY X;CREEP 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 ®°COO-2975-25® 
Evaluation of creep and relaxation data for hastelloy alloy x sheet, 
4)37068 °ORNL-5479® 
Mechanical properties test data for structural materials. 
Semiannual progress report for rot ending January 31, 1979 
SHTGR and LMFBR materials®, 4)37070 SORNL; BRP-79-1° 
HASTELLOY X;TENSILE PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 *COO-2975-25° 
HATCHING; INHIBITION 
Theoretical aspects of magnetic field interactions with biological 
systems *Examples of molecular basis of interactions®, 4)37597 
SLBL-7452° 
H-COAL PROCESS;CATALYSTS 
Coal liquefaction catalyst tags, 4)35580 *SAND-79-0017° 
H-COAL PROCESS;PROCESS DEVELOPMENT UNITS 
Coal liquefaction catalyst tags, 4)35580 *SAND-79-0017° 
HEAD END PROCESSES 
Fast reactor program reprocessing project-pyrochemical head-end 
Se? technical and economic evaluation, 4)35875 *PNL- 
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HEAT DISSIPATION 
See THERMAL DIFFUSION 
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HEAT DISTRIBUTION SYSTEMS;PIPES 
District heating in Finland *Problems of foams on pipes and pipe 


from thermal ex %, 4)36956 
HEAT D UTION SYSTEMS;RESEARCH PROGRAMS 


Heat distribution) a program of research and development 
—- by the Federal Ministry for Research and 
hnology *BMFT®, 4)36645 
HEAT EXCHANGERS 
See also DIRECT CONTACT HEAT EXCHANGERS 
HEAT PUMPS 
HEAT EXCHANGERS;BIBLIOGRAPHIES 
Heat exchangers, 4)37251 
Solar thermal a a bibliography with abstracts. 
Quarterly update, April-June 1978, 4)36094 *TAC-STC-78-002° 
HEAT EXCHANGERS;BIOLOGICAL FOULING 
Studies of biofouling in ocean thermal energy conversion plants, 
4)36090 *COO-4041-3° 
HEAT EXCHANGERS;CONFIGURATION 
Industrial application fluidized bed combustion category III 
indirect fired heaters. Quarterly technical report No. 10, 1 
October-31 Dec 1978, 4)37334 *HCP;T2471-33° 
HEAT EXCHANGERS;CORROSION 
Corrosion mechanisms in municipal incinerators versus refuse 
composition, 4)37329 
HEAT EXCHANGERS;DESIGN 
Combination glass door and heat-exchanging grate for fireplaces 
’Patent®, 4)36864 
Design of a sodium-air heat dissipator capable of transmitting 
powers till a megawatt, 4)36452 *INIS-mf-4233° 
Inquiry of selected topics on heat exchanger design, 4)37256 
HEAT EXCHANGERS;HEAT TRANSFER 
Effect of turbulence on heat transfer in boiler bundles, 4)37254 
Upper limit of maximum heat transfer capacity of evaporative 
thermosyphons, 4)36255 
HEAT EXCHANGERS;HYDRODYNAMICS 
Hydrodynamic characteristics of a plate heat exchanger channel, 
4)37246 
HEAT EXCHANGERS;MATERIALS 
Development of a ceramic tube heat exchanger with relaxing 
joint. Quarterly technical progress report, July 1-September 30, 
1978, 4)36270 *FE-2556-21° 
HEAT EXCHANGERS;PERFORMANCE 
Energy conservation via heat transfer enhancement. Quarterly 
progress report, July 1-September 30, 1978, 4)37236 *COO, 
4649-3 
Inquiry of selected topics on heat exchanger design, 4)37256 
HEAT EXCHANGERS;PRESSURE DROP 
Hydrodynamic characteristics of a plate heat exchanger channel, 
4)37246 
HEAT EXCHANGERS;RESEARCH PROGRAMS 
Development of a ceramic tube heat exchanger with relaxing 
joint. Quarterly technical progress report, July 1-September 30, 
1978, 4)36270 *FE-2556-21° 
Energy conservation via heat transfer enhancement. Quarterly 
> ey report, July 1-September 30, 1978, 4)37236 *COO-. 


HEAT EXCHANGERS;SLAGS 
Slag flow and NO;sub x; kinetics *Coal-fired MHD generators’, 
4)36775 *FE-1811-20° 
HEAT EXCHANGERS; THERMODYNAMIC MODEL 
Selecting the method of thermophysical parameter averaging in 
calculating heat exchanger dynamics, 4)37248 
HEAT EXCHANGERS;TUBES 
VGB guideline. Tubes for condensers and other types of heat 
exchangers. Pt. A. Copper alloys, 4)36332 
HEAT PIPES;DESIGN 
Heat pipes with header and artery systems, 4)37247 
HEAT PIPES;PERFORMANCE 
Heat pipes with header and artery systems, 4)37247 
HEAT PUMPS 
See also SOLAR-ASSISTED HEAT PUMPS 
HEAT PUMPS;BIBLIOGRAPHIES 
Solar thermal components) a bibliography with abstracts. 
Quarterly update, April-June 1978, 4)36094 °>TAC-STC-78-002° 
HEAT PUMPS;COMPARATIVE EVALUATIONS 
Examination of the economy of an external air-water heat pump 
with gas boiler in parallel and alternative operation, 4)36874 
Gas heat pumps. Present status and prospects, 4)36836 
~— ro in competition with other space-heating systems, 
4)36858 
HEAT PUMPS;CONTROL SYSTEMS 
Automatic control of large heat pump installations, 4)36835 
HEAT PUMPS;DESIGN 
Heat pump *Patent®, 4)36840 
Heat pumps in sports centres *In French®, 4)36885 
Polytropic heat pumps *In French®, 4)36932 
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HEAT PUMPS;ECONOMICS _ 
Heat pum technology for sa’ 
HEAT GY CON’ 
Energy and economic effects of saidontial Pises pump water 
can, 4)36851 eer tenets a 
HEAT PUMPS;ENERGY EFFICIENCY 
Heat _ in competition with other space-heating systems, 
4)36858 
HEAT PUMPS;ENVIRONMENTAL EFFECTS 
Ground water utilization for heat pump operation) effects and 
dangers *In German®, 4)36827 *AED-Conf-78-033-001° 
HEAT PUMPS;ENVIRONMENTAL IMPACTS 
ae of heat pump systems on the environment, 4)36868 
HEAT PUMPS;INSTALLATION 


eee 4)36828 


Installation of heat pumps in housing, 4)36859 
HEAT PUMPS;LATENT HEAT STORAGE 


Heat pump pilot installation with latent store for residential 
heating, 4)36869 
T PUMPS;LEGAL ASPECTS 
Water resources and heat pumps, 4)36652 
HEAT PUMPS;OPERATION 
Domestic gas fired heat pump plant in Dortmund, 4)36842 
Heat pump technology for the energy *Book®, 4)36828 
History and development of the heat pump, 4)36839 
HEAT PUMPS;PERFORMAN 
Domestic heating by heat pumps, existing machines, possible 
progress *In French®, 4)36873 

Experience with a heat pump, 4)36837 

Heat pump installation with gas engine drive-design and 
operational experience, 4)36953 

Heat pump technology for saving energy *Book®, 4)36828 

Heat pumps in sports centres *In French®, 4)36885 

History and development of the heat pump, 4)36839 

Polytropic heat pumps ®In French’, 4)36932 

Study of a system using a heat pump and a 72kW distillation 
column *In French®, 4)36918 

HEAT PUMPS;PERFORMANCE TESTING 
ey multi-purpose building for a senior citizens’ home, 

4)36870 

HEAT PUMPS;RESIDENTIAL BUILDINGS 

All-electric multi-purpose building for a senior citizens’ home, 
4)36870 

Examination of the economy of an external air-water heat pump 
with gas boiler in parallel and alternative operation, 4)36874 

Installation of heat pumps in housing, 4)36859 

HEAT PUMPS;SPACE HEA HEATING 
Examination of the economy of an external air-water heat pump 

with gas boiler in parallel and alternative operation, 4)36874 

HEAT PUMPS;USES 
Domestic water heating by heat pump, 4)36860 

HEAT PUMPS;WATER RIGHTS 1 
Water resources and heat p 4)366 

HEAT RECOVERY UIPMENT;COST 
Making use of low-level calories by means of trithermal cycles *In 

French, 4)36933 

HEAT RECOVERY EQUIPMENT;DESIGN 

Energy conservation by low temperature waste heat recovery ®In 
French®, 4)36934 

Experience with burning industrial wastes in steam-generating and 
high-temperature heat recovery systems, 4)36000 

Heat recovery plant *Patent®, 4)36846 

Heat recovery plant for heated buildings *Patent®, 4)36848 

Improved system for using waste heat and process for its 
manufacture and installation *Patent®, 4)36341 

Steam generation and pollution control system *Patent®, 4)36930 

System for treating and recovering energy from exhaust gases 
®Patent®, 4)37359 

HEAT RECOVERY EQUIPMENT;FURNACES 
Improved system for using waste heat and process for its 

manufacture and installation *Patent®, 4)36341 

HEAT RECOVERY EQUIPMENT;OPERATION 

Making use of low-level calories by means of trithermal cycles *In 
French®, 4)36933 
Steam generation and pollution control system *Patent®, 4)36930 
HEAT RECOVERY EQUIPMENT;PERFORMANCE 
Energy conservation via heat transfer enhancement. Quarterly 
— report, July 1-September 30, 1978, 4)37236 *COO- 
3° 
Making use of low-level calories by means of trithermal cycles 
8In French®, 4)36933 

HEAT RESISTANT MATERIALS;FRACTURE PROPERTIES 

Kinetic equations of fracture in complex programs of cyclic 
loading, 4)36317 

HEAT RESISTING ALLOYS;FATIGUE 

“ee of fatigue resistance of cast heat-resistant alloys, 
16 





JULY 15, 1979 


HEAT TRANSFER;ANALYTICAL SOLUTION 
Laminar condensation heat transfer inside inclined tubes, 4)37313 
HEAT TRANSFER;NUMERICAL SOLUTION 


Heat and mass transfer involving droplets containing soluble 
solids, 4)37307 
Heat transfer characteristics of liquid-liquid dispersions flowing in 
an annulus, 4)37314 
HEAT TRANSMISSION 
See HEAT TRANSFER 
TERS 


See also AIR HEATERS 
SPACE HEATERS 
HEATERS;INSPECTION 
CO: Acceptor Process Gasification Pilot Plant) operations. Final 
report, Volume 6) Book 2 of 2, Appendices, January 1972-June 
1973, 4)35564 *FE- 1734-39®Vol.6" Bk.2 
HEATING OILS;CHARGES 
Regional residential sector energy price forecasts for 1978) 
electricity, natural gas, number 2 fuel oil, and propane, 4)36665 
SDOE;EIA-0102;46° 
HEATING RATE;MEASURING METHODS 
Heating-cost distributor on the vaporisation principle, 4)36866 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
HEATING SYSTEMS;CONVECTION 
Declaring war on costs, 4)36829 
HEATING SYSTEMS;COST 
Guidelines for heat measurement and calculation, 4)36849 
HEATING SYSTEMS;DESIGN 
Fireplace heating system *Patent®, 4)36861 
HEATING SYSTEMS;ENERGY CONSUMPTION 
Guidelines for heat measurement and calculation, 4)36849 
HEATING SYSTEMS; RADIATION 
Declaring war on costs, 4)36829 
HEATING SYSTEMS;REGULATIONS 
Guidelines for heat measurement and calculation, 4)36849 
HEAVY ION ACCELERATORS;BEAM INJECTION 
500 kV mercury accelerator, 4)37380 *BNL-25773° 
HEAVY ION ACCELERATORS;PERFORMANCE 
Low beta accelerating system for heavy ions, 4)37366 *BNL- 
25772 
HEAVY ION REACTIONS 
See also TIRON 56 REACTIONS 
NEON 20 REACTIONS 
HEAVY ION REACTIONS;RESEARCH PROGRAMS 
High energy physics studies of particle interactions and the search 
or new particles. Annual progress ‘report, May 15, 1978-May 
14, 1979 ®Summaries of research activities at Washington 
University®, 4)37663 *RLO-2225-T27-10° 
HEAVY LEPTONS;LEPTONIC DECAY 
ep signal as heavy lepton signature at PEP, 4)37666 *COO-2114- 
32 


HEAVY LEPTONS;PARTICLE DISCRIMINATION 
en signal as heavy lepton signature at PEP, 4)37666 *COO-2114- 
32 


HELIOSTATS;CHEMICAL PROPERTIES 

Properties of CGW-7806 glass, 4)36082 *SAND-79-8600° 
HELIOSTATS;OPTICAL PROPERTIES 

Properties of CGW-7806 glass, 4)36082 "SAND-79-8600° 
HELIOSTATS;PHYSICAL PROPERTIES 

Properties of CGW-7806 glass, 4)36082 *SAND-79-8600° 
HELIUM;AUGER EFFECT 

— the electronic structure of matter, 4)37645 *°COO-1198- 

12 


HELIUM;EXCITED STATES 
Correlations of excited electrons, 4)37647 
HELIUM;GAS ANALYSIS 
Trace impurity analyzer, 4)37395 ®BNL-25754° 
HELIUM;ION-ATOM COLLISIONS 
Production of polarized hydrogen ions and atoms and their charge 
exchange reactions on various gas targets, 4)37642 *COO-0007- 


HELIUM;PUMPS 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. ee report, July 1-September 30, 
1978, 4)37066 *COO-2975-2 
HELIUM;PURIFICATION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. A report, July 1-September 30, 
1978, 4)37066 *COO-2975 
HELIUM;RESEARCH PROGRAMS 
Helium Tesearch i in support of superconducting power 
transmission, 4)36369 *HCP;T6010-01° 
HELIUM 3;GEV RANGE 100-1 000 
Search for long lived heavy particles and the production of anti- 
nuclei by GeV protons *Cross sections, relative rates®, 
4)37670 *COO-3130TB-252° 


HIGH ENERGY PHYSICS;RESEARCH PROGRAMS 


HELIUM 3;NUCLEAR REACTION YIELD 
Search for long lived heavy particles and the production of anti- 
nuclei by 400 GeV protons *Cross sections, relative rates®, 
4)37670 ®°COO-3130TB-252° 
HELIUM 4;GEV RANGE 100-1000 
Search for long lived heavy particles and the production of anti- 
nuclei by 400 GeV protons ®Cross sections, relative rates’, 
4)37670 *COO-3130TB-252° 
HELIUM 4;NUCLEAR REACTION YIELD 
Search for long lived heavy particles and the production of anti- 
nuclei by 400 GeV protons ®Cross sections, relative rates®, 
4)37670 *COO-3130TB-252° 
HELIUM-NEON LASERS;MODULATION 
Study of the modulation characteristics of an He-Ne laser 
operating at various wavelengths, 4)37297 
TIN 


See HEME 
HEMATOPORPHYRIN *HEME® 
See HEME 
HEME;BIOSYNTHESIS 
Cellular and mollecular toxicology of lead IV. Effect of lead on 
iron uptake ®*°Fe, “*Ca®, 4)37573 SUCLA-12-1182° 


See HEME 
HEPATOMAS;TRANSFERRIN 
Synthesis and secretion of transferrin by cultured mouse hepatoma 
cells, 4)37505 
HETEROCYCLIC COMPOUNDS 
See also PHENANTHROLINES 
PYRIDINES 
HETEROCYCLIC COMPO : GS 
Second symposium on macrocyclic compounds, 4)37191 *COO- 
4731-1 
HETEROZYGOTES 
See HYBRIDIZATION 
HEXANE;HYDROCRACKING 
Pressure dependence of the isomerization and hydrocracking of n- 
hexane on a bifunctionel Pt;AlOs catalyst, 4)35774 
HEXANE;ISOMERIZATION 
Pressure dependence of the isomerization and hydrocracking of n- 
hexane on a bifunctionel Pt;AlOs catalyst, 4)35774 
HFIR REACTOR;REACTOR OPERATION 
High Flux Isotope Reactor. Quarterly report, October-December, 
1978, 4)36498 °ORNL;TM-6861° 
HIGGS BOSONS;PARTICLE PRODUCTION 
Higgs boson production by very high energy neutrinos *1 to 1000 
TeV, cross sections®, 4)37689 *FERMILAB-CONF-78;87- 


THY® 
HIGGS MODEL;SUPERGRAVITY 
Topics in supergravity and supersymmetry, 4)37752 
HIGH BTU GAS;COST 

CO, Acceptor Process Gasification Pilot Plant) commercial plant 
conceptual design and cost estimate. Final report, Volume 10) 
Book 1 of 3, North Dakota lignite gasification, economics and 
description, August 1976-December 1977, 4)35554 *FE-1734- 
43®Vol.10°Bk.1% 

Phase I) the Pipeline Gas Demonstration Plant. Design and 
evaluation of Commercial Plant. Volume 3. Part One) economic 
Analysis( F Part Two) technical Assessment, 4)35534 *FE-2542- 
10®°Vol.3” 

Phase I) the pipeline gas demonstration plant. Annual technical 
proress report, 1 July 1977-30 June 1978, 4)35536 *FE-2542-12° 

HIGH BTU GAS;DEMONSTRATION PLANTS 

Phase I) the Pipeline Gas Demonstration Plant. Design and 
evaluation of Commercial Plant. Volume 3. Part One) economic 
precting bi Part Two) technical Assessment, 4)35534 *FE-2542- 
10®Vol.3 

HIGH BTU GAS;ECONOMICS 

Phase I) the pipeline gas demonstration plant. Design and 
evaluation of commercial plant. Volume 1. Executive summary, 
4)35532 ®*FE-2542-10*Vol.1” 

HIGH BTU GAS;SYNTHESIS 
Production of substitute natural gas *Patent( synthesis from 
carbon monoxide and hydrogen®, 4)35981 
HIGH ENERGY PHYSICS;MEETINGS 
Deeper pathways in high-energy physics, 4)37680 
HIGH ENERGY PHYSICS;RESEARCH PROGRAMS 

Annual report ® Summaries of research activities at Univ. Oregon’, 
4)37681 *DOE;ER;70004-228° 

Elementary particles ‘and high energy phenomena. Progress 
report, January 1978-December 1978 *Summaries of research 
activities at Univ. of Colorado®, 4)37661 *COO-2114-28° 

High energy physics studies of particle interactions and the search 
for new particles. Annual progress report, May 15, 1978-May 
14, 1979 "Summaries of research activities at Washington 
University®, 4)37663 *RLO-2225-T27-10° 
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HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 


HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH-BETA PLASMA;DRIFT INSTABILITY 
Theory of finite-8-modified drift waves, 4)37826 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
ICR HEATING 
Oak Ridge TNS Program) reference design and program plan for 
a TNS ECH startup system, 4)37760 °ORNL;TM-6728 
HIGH-FREQUENCY HEATING;HYBRID RESONANCE 
Lower hybrid frequency heating in toroidal devices with emphasis 
on Wega results, 4)37774 
Stochastic ion heating by a lower hybrid wave. II, 4)37761 
®PPPL-1528° 
HIGH-LEVEL RADIOACTIVE WASTES;CHEMICAL 
PROPERTIES 
Characteristics of stored high-level ICPP waste calcine, 4)35905 
5 CONF-790420-4 
HIGH-LEVEL RADIOACTIVE WASTES;LEACHING 
Pelleted waste form for high-level ICPP wastes, 4)35899 *CONF- 
790420-2 
HIGH-LEVEL RADIOACTIVE WASTES;PHYSICAL 
PROPERTIES 
Characteristics of stored high-level ICPP waste calcine, 4)35905 
SCONF-790420-4° 
HIGH-LEVEL RADIOACTIVE WASTES;RECOVERY 
Characteristics of stored high-level ICPP waste calcine, 4)35905 
8CONF-790420-4° 
HIGH-TEMPERATURE FUEL CELLS;CONNECTORS 
Conduction model for rare earth perovskites, 4)36813 *BNL- 
50756 
Highly conducting oxide geen y 4)36814 *BNL-50756° 
Studies on glass a and doped rutile as interconnection 
materials, 4)36817 °BNL-50756° 
HIGH-TEMPERATURE FUEL CELLS;ELECTRICAL 
PROPERTIES 
ac technique for characterizing solid oxide fuel cells, 4)36809 
®BNL-50756° 
Review of experimental electrical and electrochemical methods, 
4)36807 ®*BNL-50756° 
HIGH-TEMPERATURE FUEL CELLS;ELECTROCATALYSTS 
Electrocatalysis of coal Bs compounds on solid oxide electrolytes, 
4)36825 ®*BNL-50756 
HIGH-TEMPERATURE FUEL s;ELECTROCHEMISTRY 
Electrocatalysis of coal ps compounds on solid oxide electrolytes, 
4)36825 *BNL-50756 
HIGH-TEMPERATURE FUEL CELLS;ELECTRODES 
Highly conducting oxide materials, 4)36814 *BNL-50756° 
— of solid oxide fuel cell electrodes, 4)36815 *BNL- 
5 
Transport considerations in oxygen electrodes of the triphase 
boundary type for zirconia cells, 4)36820 *BNL-50756° 
HIGH-TEMPERATURE FUEL CELLS;FABRICATION 
Thin solid film fuel cell approach, 4)36805 *BNL-50756° 
HIGH-TEMPERATURE FUEL CELLS;MEETINGS 
Proceedings of the workshop . on high temperature solid oxide fuel 
cells, 4)36801 *BNL-50756°® 
HIGH-TEMPERATURE FUEL CELLS;PERFORMANCE 
— of solid oxide fuel cell electrodes, 4)36815 *BNL- 
50 
HIGH-TEMPERATURE FUEL Sage meedevamgepo ot sy 
Cathodic and anodic polarization phenomena at platinum 
electrodes with doped ceria as the electrolyte, 4)36810 *BNL- 
50756 
Mechanisms of electrode polarization in high-temperature solid 
electrolyte systems, 4)36816 ®*BNL-50756° 
HIGH-TEMPERATURE FUEL CELLS;RESEARCH PROGRAMS 
DOE overview of solid oxide electrolyte fuel cell technology, 
4)36803 *BNL-50756° 
HIGH-TEMPERATURE FUEL CELLS;SOLID ELECTROLYTES 
Complex impedance measurements Y** doped CeOn, 4)36821 
*BNL- 50756° 
Defect interactions, 4)36824 *BNL-50756° 
Fundamental factors that might limit the application of ZrO: solid 
electrolytes in fuel cells) electronic transport, electrolyte- 
electrode — and electrolyte decomposition, 4)36819 
§SBNL-5075 
Optimized A domain boundaries in solid oxide 
electrolytes, 4)36818 *BNL-50756° 
Other oxide electrolytes, 4)36812 *BNL-50756° 
Phase relationship and ordering in ZrO2-CaO and ZrO2-Y2Os 
systems, 4)36811 *BNL-50756° 
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HIGH-TEMPERATURE FUEL CELLS; TECHNOLOGY 
ASSESSMENT 
High temperature solid oxide fuel cells) present state and problems 
of development, 4)36804 *BNL-50756° 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HISTONES;BIOCHEMICAL REACTION KINETICS 
Analysis of chromatin reconstitution, 4)37508 
HOLMIUM 165 TARGET;IRON 56 REACTIONS 
Neutron emission from the strongly damped reaction '**Ho [ **Fe 
at 8.5 MeV *Angular distribution®, 4)37713 *COO-3496-71° 
HOLMIUM BORIDES;MAGNETIC MOMENTS 
Magnetic interactions in ternary superconductors, 4)37723 
8 CONF-781114-13° 
HOLMIUM BORIDES;MAGNETIC PROPERTIES 
Magnetic interactions in ternary superconductors, 4)37723 
8CONF-781114-13° 
HOLMIUM ISOTOPES;BETA DECAY 
Investigation of nuclei near N * 82 and Z * 64 VIA radioactive 
decay of high-spin isomers, 4)37708 *CONF-790323-1° 
HOMOZYGOTES 
See HYBRIDIZATION 
HOT CELLS;REMOTE HANDLING EQUIPMENT 
Selection of the reference concept for the surface examination 
stations in the fuels and materials examination facility, 4)37263 
SHEDL-SA-1597° 
HOT CELLS;REMOTE VIEWING EQUIPMENT 
Selection of the reference concept for the surface examination 
stations in the fuels and materials examination facility, 4)37263 
SHEDL-SA-1597° 
HOT GAS CLEANUP 
State of the art of high-temperature, high-pressure gas filtration 
and desulfurization, 4)35604 *CONF-790405-10° 
HOT LABS;DECONTAMINATION 
Progress report, July 1975-September 1977, 4)35941 *NBL-289° 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA;CHARGED-PARTICLE TRANSPORT 
Theory of high temperature plasmas. Final report *Summary 
reports on equilibrium, stability, and transport studies®, 4)37808 
8ORO-4513-T1° 
HOT PLASMA;DRIFT INSTABILITY 
Entropy production by anomalous drift wave transport, 4)37824 
HOT PLASMA;KINETIC EQUATIONS 
Theory of high temperature plasmas. Final report *Sum: 
reports on equilibrium, stability, and transport studies®. 4)37808 
SORO-4513-T1° 
HOT SPRINGS;HOT SPRINGS 
Hot springs at Vandraedatungur, 4)36207 
HOT WATER;TRANSPORT 
Testing during long periods of plastic tubes designed for the 
transport of hot water ®In Swedish®, 4)36952 "STUDSVIK;ET- 
78-81 
HOT-DRY-ROCK SYSTEMS;DATA ACQUISITION SYSTEMS 
Data acquisition for the hot dry rock geothermal energy project, 
4)36208 ®*LA-UR-79-812° 
HOT-DRY-ROCK SYSTEMS;DEMONSTRATION PLANTS 
Hot dry rock, an abundant clean energy resource, 4)36213 
HOT-WATER SYSTEMS;HEAT TRANSFER 
Modeling heat and mass transfer at the Mesa geothermal 
Anomaly, Imperial Valley, California. Final project report, 
4)36200 *LBL-8784° 
HOT-WATER SYSTEMS;MASS TRANSFER 
Modeling heat and mass transfer at the Mesa geothermal 
Anomaly, Imperial Valley, California. Final project report, 
4)36200 *LBL-8784° 
HOT-WATER SYSTEMS;MATHEMATICAL MODELS 
Modeling heat and mass transfer at the Mesa geothermal 
Anomaly, Imperial Valley, California. Final project report, 
4)36200 *LBL-8784° 
HOUSES;AIR CONDITIONING 
Conservation for window air conditioners) a guide for 
homeowners and weatherization crews, 4)36880 
HOUSES;COST 
Engineering-economic analysis of single- family dwelling thermal 
performance, 4)36854 *ORNL;CON-35° 
HOUSES; DESIGN 
Engineering-economic analysis of single-family dwelling thermal 
performance, 4)36854 °>ORNL;CON-35° 
HOUSES;ENERGY CONSERVATION 
Conservation for window air conditioners) a guide for 
homeowners and weatherization crews, 4)36880 
Feasibility of zero residential energy growth, 4)36875 
Heating-cost distributor on the vaporisation principle, 4)36866 
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Life-cycle costing for consumers of energy-conserving devices, 
4)36877 
HOUSES;ENERGY CONSUMPTION 
Field studies on the effect of increased thermal insulation in some 
electrically heated houses, 4)36872 
HOUSES;ENERGY DEMAND 
Feasibility of zero residential energy growth, 4)36875 
Heat requirements and energy use in British houses, 4)36878 
HOUSES;HEATING SYSTEMS 
Economics of heat insulation measures in pipelines, 4)36879 
HOUSES;RADIOACTIVITY 
Effects of home ventilation systems on indoor radon-radon 
daughter levels. Final report *Comparison of air and timers, 
central blowers, and outside air ventilation on radioactivity 
levels in room air®, 4)37466 °EPA;520;5-77-011° 
HOUSES;SOLAR HEATING SYSTEMS 
Homeowner's guide to solar energy, 4)36122 
HOUSES;SOLAR WATER HEATING 
Economy of a retrofit solar system, 4)36124 ®CONF-790213-2° 
HOUSES;THERMAL INSULATION 
Field studies on the effect of increased thermal insulation in some 
electrically heated houses, 4)36872 
Heat requirements and energy use in British houses, 4)36878 
Life-cycle costing for consumers of energy-conserving devices, 
4)36877 
HOVERCRAFT 
See AIR CUSHION VEHICLES 
HTGR TYPE REACTORS 
See also VRAIN REACTOR 
HTGR TYPE REACTORS;COATED FUEL PARTICLES 
Detection of gas-permeable fuel particles for high-temperature 
gas-cooled reactors, 4)36397 °ORNL;TM- 6696° 
Fission product behavior in HTGR fuel particles made from 
weak-acid resins, 4)36398 ®>ORNL;TM-6780° 
Some calculations of the failure statistics of coated fuel particles, 
4)36399 
HTGR TYPE REACTORS;FUEL RODS 
Microcomputer system for controlling fuel rod length, 4)37409 
8CONF-790410-2° 
HTGR TYPE REACTORS;PLANNING 
Further development of the high temperature reactor, 4)36445 
8DOE-tr-158° 
HTGR TYPE REACTORS;PLUTONIUM RECYCLE 
Radiological implications of plutonium recycle and the use of 
thorium fuels in thermal power reactor operations, 4)36442 
HTGR TYPE REACTORS;PRIMARY COOLANT CIRCUITS 
Duplex tube steam reformer development program, 4)36443 
§COO-2841-2° 
HTGR TYPE REACTORS;REACTOR MA 
Duplex tube steam reformer development program, 4)36443 
§COO-2841-2° 
HTGR TYPE REACTORS;SPECIFICATIONS 
Further development of the high temperature reactor, 4)36445 
SDOE-tr-158° 
HTGR TYPE REACTORS;STEAM SYSTEMS 
Duplex tube steam reformer development program, 4)36443 
§COO-2841-2° 
HTGR TYPE REACTORS;THORIUM CYCLE 
Radiological implications of plutonium recycle and the use of 
thorium fuels in thermal power reactor operations, 4)36442 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS;BODY BURDEN 
Distribution of fallout plutonium in southern Finns, 4)37556 
§COO-3011-10° 
HUMAN POPULATIONS;CHROMATIC ABERRATIONS 
Survey of human chromosomal abnormalities in Iceland, 4)37518 
HUMAN POPULATIONS;DOSE COMMITMENTS 
Food chain transport of *!°Pb resulting from uranium milling 
activities, 4)37478 SIAEA-SM-237;43 
Studies and research concerning BNFP) safety and environmental 
impact of interim AFR storage in the BNFP-FRSS. Final report 
SHuman population dose commitments from away-from-reactor 
waste storage at the Fuel Storage Station at BNFP®, 4)35933 
8 AGNS-1040-1.5-63 ®Rev. 1 
HUMAN POPULATIONS;ENVIRONMENTAL EXPOSURE 
PATHWAY 
Food chain transport of ?!°Pb resulting from uranium milling 
activities, 4)37478 SIAEA-SM-237;43° 
HUMAN POPULATIONS;HEALTH HAZARDS 
Pollution exposure to toxic substances) use of 1970 census data, 
4)37586 
HUMAN POPULATIONS;POPULATION DENSITY 
Projecting population to 1980 *Application of Labor Market 
Projections Model®, 4)37500 *LBL-8782° 
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HUMAN POPULATIONS;POPULATION DYNAMICS 
Projecting population to 1980 *Application of Labor Market 
Projections Model®, 4)37500 *LBL-8782° 
HUMAN POPULATIONS;RADIONUCLIDE KINETICS 
Distribution of fallout plutonium in southern Finns, 4)37556 
§COO-3011-10° 
HUMUS;RADIOACTIVITY 
Studies on behaviour of transuranic elements in plants, 4)37473 
§COO-3011-10° 
HUMUS;RADIONUCLIDE MIGRATION 
Studies on behaviour of transuranic elements in plants, 4)37473 
§COO-3011-10° 
HUNGARY;ENERGY DEMAND 
Energy projections) oil, natural gas, and coal in the USSR and 
Eastern Europe. * Projections for 1985 to 2000°, 4)36695 
SUT;CES-PS-3° 
Soviet and East European energy crisis) its dimensions and 
implications for East-West trade, 4)36614 *UT;CES-PS-2° 
ON-B REACTOR;PUBLIC RELATIONS 
Hunterston B. A catastrophe we must not repeat, 4)36533 
HVAC SYSTEMS;GAS-INSULATED CABLES 
SF.-high-energy-conduction. Development of high-reliable gas- 
insulated cables with special connections for transmission of 
ry electrical power °In German®, 4)36365 *BMFT-FB-T-78- 


HVDC SYSTEMS;CIRCUIT BREAKERS 
Investigation of the electrostatic field of the disconnector gap 
between contacts in high-voltage sulfur hexafluoride 
distribution devices, 4)37326 
ELECTRIC-POWERED VEHICLES;DRAG 
Aerodynamic resistance reduction of electric and hybrid vehicles. 
Progress report, September 1978, 4)37019 *HCP;M5030-274° 
HYBRID ELECTRIC-POWERED VEHICLES;ELECTRIC 
BATTERIES 
Environmental impact analysis of electric and hybrid vehicle 
batteries. Final report, 4)37496 *COO-4526-1° 
HYBRID ELECTRIC-POWERED 
VEHICLES;ENVIRONMENTAL IMPACTS 
Electric Hybrid Vehicle Research, Development and 
Demonstration Program: environmental assessment, 4)37018 
®*DOE;EA-0075° 
HYBRID ELECTRIC-POWERED VEHICLES;RESEARCH 
PROGRAMS 
Electric Hybrid Vehicle Research, Development and 
Demonstration Program: environmental assessment, 4)37018 
8 DOE;EA-0075° 
HYBRID ELECTRIC-POWERED VEHICLES;TECHNOLOGY 
ASSESSMENT 
Regenerative flywheel energy storage system, 4)37029 °UCRL- 
13982 
HYBRID REACTORS;BREEDING BLANKETS 
Blanket design for a hybrid reactor based on an open trap with 
tandem mirrors, 4)37912 *DOE-tr-165° 
Evaluation of potential blanket te for a Demonstration 
Tokamak Hybrid Reactor, 4)37899 *>CONF-780508-P 1° 
Hybrid thermonuclear reactor configuration driven by a 
relativistic electron beam and having a liquid first wall, 4)37910 
SDOE-tr-166 
—o of the LLL-GA Us5Si blanket, 4)37908 *UCRL- 
0588 
Preliminary conceptual design of the blanket and power 
conversion system for the Mirror Hybrid Reactor, 4)37944 
8CONF-780508-P1° 
HYBRID REACTORS;BREEDING RATIO 
Scoping studies of 7**U breeding fusion fission hybrid, 4)37972 
8CONF-780508-P1° 
HYBRID REACTORS;DESIGN 
Potential commercial reactor based on a small tokamak hybrid 
design, 4)37895 *°WFPS-TME-79-007° 
HYBRID REACTORS;DIVERTORS 
Design of an advanced bundle divertor for the Demonstration 
Tokamak Hybrid Reactor, 4)38007 °WFPS-TME-79-006® 
HYBRID REACTORS;FIRST WALL 
Hybrid thermonuclear reactor configuration driven by a 
relativistic electron beam and having a liquid first wall, 4)37910 
SDOE-tr-166° 
HYBRID REACTORS;FORECASTING 
Evaluation of the long-term program plans of the US Division of 
Controlled Thermonuclear Research. Progress report No. 1, 
4)37898 *UT;CES-RR-6° 
HYBRID REACTORS; FUEL CYCLE 
Isotopic processing of the fuel for the Standard Mirror Hybrid 
Reactor, 4)37942 °CONF-780508-P2° 
HYBRID REACTORS;FUEL PELLETS 
Analysis of fissionable pellets for inertial confinement fusion, 
4)37945 ®*BNL-25632° 
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HYBRID REACTORS;LASER-RADIATION HEATING 
Advances in laser solenoid fusion reactor design, 4)37878 *CONF- 
780508-P 1° 
HYBRID REACTORS;OPTIMIZATION 
Optimization of the fission-fusion hybrid concept, 4)37889 
SORNL;PPA-79;3° 
HYBRID REACTORS;RESEARCH PROGRAMS 
Hybrid Reactor designs in the United States, 4)37879 *CONF- 
780508-P 1° 
HYBRID REACTORS;REVIEWS 
Mirror fusion-fission hybrids, 4)37891 
HYBRID REACTORS; THERMODYNAMIC CYCLES 
Preliminary conceptual design of the blanket and power 
conversion system for the Mirror Hybrid Reactor, 4)37944 
8 CONF-780508-P 1° 
HYBRIDIZATION 
Cell-fusion hybrids *Nicotiana®, 4)37519 
HYBRIDS 
See HYBRIDIZATION 
HYDRANE PROCESS;CHEMISTRY 
Hydrogasifier development for the Hydrane process. Annual 
report, March 1977-February 1978, 4)35531 ®FE-2518-17° 
HYDRANE PROCESS;MATHEMATICAL MODELS 
Hydrogasifier development for the Hydrane process. Annual 
report, March 1977-February 1978, 4)35531 ®FE-2518-17° 
HYDRANE PROCESS;PROCESS DEVELOPMENT UNITS 
Hydrogasifier development for the Hydrane process. Annual 
report, March 1977-February 1978, 4)35531 ®*FE-2518-17° 
HYDRATES;DECOMPOSITION 
Elimination of hydrate lock during the operation of gaslift wells, 
4)35755 
HYDRATES;SYNTHESIS 
Elimination of hydrate lock during the operation of gaslift wells, 
4)35755 
HYDRAULIC MINING 
Hydraulic or pneumatic drills--how to choose and what to look 
for, 4)37274 
Water as a working and transport fluid in mining. Pt. 2, 4)35664 
HYDRAULIC TURBINES 
See also TURBOGENERATORS 
HYDRAULIC TURBINES;ECONOMICS 
Bulb turbines, 4)36005 *IDO-10076° 
HYDRAULIC TURBINES;FATIGUE 
Fatigue cracking in stay vanes of large Francis turbines, 4)36013 
HYDRAULIC TURBINES;MANUFACTURING 
Hydraulic turbines with the trade mark of the Leningrad Metal 
Works for export, 4)36019 
HYDRAULIC TURBINES;MECHANICAL VIBRATIONS 
Fatigue cracking in stay vanes of large Francis turbines, 4)36013 
HYDRAULIC TURBINES;PERFORMANCE 
Bulb turbines, 4)36005 *IDO-10076° 
HYDRAULIC TURBINES;PERFORMANCE TESTING 
New test facilities in the hydraulic turbomachinery laboratory, 
4)36021 
HYDRAULIC TURBINES;ROTORS 
Investigation of fatigue strength of flange joints of hydraulic 
turbine rotors, 4)36018 
HYDRAULIC TURBINES;SPECIFICATIONS 
Bulb turbines, 4)36005 *IDO-10076° 
HYDRAULIC TURBINES;TESTING 
Role of Froude’s criterion in cavitation tests, 4)37306 
HYDRAULIC TURBINES;TURBINE BLADES 
Calculation of natural vibrations of sectorial plates of variable 
thickness, 4)36017 
Hydrodynamic profiling of the blade system of radial-axial and 
rotary-blade hydraulic turbines in vortex flow, taking account 
of the finite number of blades, 4)36020 
HYDRAULIC TURBINES;VANES 
Fatigue cracking in stay vanes of large Francis turbines, 4)36013 
HYDRIDES;AFFINITY 
Negative ion energetics, 4)37171 *ANL-77-21° 
HYDRIDES;CHEMICAL REACTION KINETICS 
Rate constants for the reactions of atomic chlorine with Group 4 
and Group 5 hydrides, 4)3718= 
HYDRIDES;STABILITY 
Bandstructure calculations for metal hydrogen systems, 4)37121 
SSAND-79-0493C® 
HYDROCARBONS 
See also ALKANES 
ALKENES 
ALKYNES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
CAROTENOIDS 
POLYPHENYLS 
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HYDROCARBONS;BIOSYNTHESIS 
Review of current research on hydrocarbon production by plants, 
4)36055 ®*SERI;TR-33-129° 
HYDROCARBONS;COKING 
Industrial application fluidized bed combustion category III 
indirect fired heaters. Quarterly technical report No. 10, 1 
October-31 Dec 1978, 4)37334 *HCP;T2471-33° 
HYDROCARBONS;DEHYDROGENATION 
Catalyst and hydrocarbon conversion process *Patent®, 4)35772 
HYDROCARBONS;ENVIRONMENTAL EFFECTS 
Air emissions analysis of energy projections for the Annual Report 
to Congress, 4)37435 *DOE;EIA-0102;16° 
HYDROCARBONS;HYDROGENATION 
Catalyst and hydrocarbon conversion process *Patent®, 4)35772 
HYDROCARBONS;LOSSES 
Prediction of yearly fluid replenishment rates for hydrocarbon 
fluids in thermal energy storage systems *Sun 21, Caloria HT43, 
and Therminol®, 4)36549 *SAND-79-8209° 
HYDROCARBONS;OXIDATION 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Progress 
report, January 1, 1978-December 31, 1978, 4)37154 *COO- 
2944-3° 
HYDROCARBONS;PARTIAL OXIDATION PROCESSES 
Process for the partial oxidation of liquid hydrocarbonaceous fuels 
§Patent®, 4)35969 
HYDROCARBONS;REMOVAL 
Comparison of acid gas removal processes. Final report. Series 
No. I) D-1, 4)35523 *FE-2240-49° 
HYDROCARBONS;SEPARATION PROCESSES 
Process for the separation of a gaseous mixture consisting of water 
vapor, hydrocarbons, and air *Patent®, 4)35793 
HYDROCARBONS;SOLUBILITY 
Solubilization by nonionic surfactants in the HLB-temperature 
range, 4)37197 
HYDROCARBONS;SYNTHESIS 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1978, 4)35521 *FE-2006-13° 
Specific environmental aspects of Fischer-Tropsch coal 
conversion technology, 4)35636 *EPA-600;7-78-063° 
HYDROCARBONS; THERMODYNAMIC PROPERTIES 
Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, December 16, 1978-March 15, 1979, 
4)35593 ®*FE-2278-12° 
HYDROCRACKING;PRESSURE DEPENDENCE 
Pressure dependence of the isomerization and hydrocracking of n- 
hexane on a bifunctionel Pt;Al,Os catalyst, 4)35774 
HYDROELECTRIC POWER;DECISION MAKING 
Supply authority engineer and small hydroelectric stations, 
4)36724 
HYDROELECTRIC POWER;ECONOMICS 
Solar energy for village development, 4)36732 
HYDROELECTRIC POWER;RESOURCE ASSESSMENT 
Renewable primary energy sources) a solution to the energy 
problem, 4)36631 
HYDROELECTRIC POWER;RESOURCE POTENTIAL 
Supply authority engineer and small hydroelectric stations, 
4)36724 
HYDROELECTRIC POWER PLANTS 
See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS;AUTOMATION 
Fully automatic run-of-river power stations, 4)36008 
HYDROELECTRIC POWER PLANTS;CONSTRUCTION 
New Zealand’s Rangipo project, 4)36007 
HYDROELECTRIC POWER PLANTS;CONTROL SYSTEMS 
16-Bit microcomputer supervises and controls large hydroelectric 
power station in Alabama, U.S.A., 4)36009 
HYDROELECTRIC POWER PLANTS;CRANES 
Estimating hydro powerhouse crane capacity, 4)36016 
HYDROELECTRIC POWER PLANTS;DESIGN 
60 years of Soviet hydropower, 4)36006 
HYDROELECTRIC POWER PLANTS;ECONOMIC ANALYSIS 
Aggregating electric power systems with hydroelectric power 
plants in a structural analysis, 4)36014 
HYDROELECTRIC POWER PLANTS;ELECTRIC 
GENERATORS 
Estimating hydro powerhouse crane capacity, 4)36016 
HYDROELECTRIC POWER PLANTS;HYDRAULIC TURBINES 
Fatigue cracking in stay vanes of large Francis turbines, 4)36013 
HYDROELECTRIC POWER PLANTS;MICROPROCESSORS 
16-Bit microcomputer supervises and controls large hydroelectric 
power station in Alabama, U.S.A., 4)36009 
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HYDROELECTRIC POWER PLANTS;PENSTOCKS 
Hydraulic forces acting on the upstream and downstream 
pipelines and the casing of butterfly valves during closing, 
4)36012 
Water hammer calculation and the security of hydraulic 
installations, 4)36011 
HYDROELECTRIC POWER PLANTS;PLANNING 
Regulating the Tana River, 4)36004 
HYDROELECTRIC POWER PLANTS;SECURITY 
Water hammer calculation and the security of hydraulic 
installations, 4)36011 
HYDROELECTRIC POWER PLANTS;SITE SELECTION 
Designing hydro switchyards to save space and money, 4)36010 
HYDROELECTRIC POWER PLANTS;SWITCHES 
Designing hydro switchyards to save space and money, 4)36015 
HYDROELECTRIC POWER PLANTS;WATER HAMMER 
Water hammer calculation and the security of hydraulic 
installations, 4)36011 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN;ABSORPTION 
Hydrogen absorption in the niobium-vanadium system, 4)37083 
SBNL-25234° 
HYDROGEN;ABSORPTION SPECTROSCOPY 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Progress 
report, , January 1, 1, 1978-December 31, 1978, 4)37154 *COO- 
44-3 


29. 
HYDROGEN;ADSORPTION 
Gas-metal interaction with special regard to the type of 
mechanical load, 4)37080 
HYDROGEN;COMBUSTION 
Turbulent burning of nearly limiting mixtures of hydrogen, 
4)35972 
HYDROGEN;COMPRESSIBILITY 
Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, December 16, 1978-March 15, 1979, 
4)35593 *FE-2278-12° 
HYDROGEN;DIFFUSION 
Hydrogen transport and solubility in non-metallic solids, 4)37941 
5 CONF-780508-P2° 
HYDROGEN;ELECTRONIC STRUCTURE 
Gaussian basis sets for molecular calculations, 4)37653 
HYDROGEN;EQUATIONS OF STATE 
Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, December 16, 1978-March 15, 1979, 
4)35593 ®FE-2278-12° 
HYDROGEN;ION-ATOM COLLISIONS 
Production of polarized hydrogen ions and atoms and their charge 
exchange reactions on various gas targets, 4)37642 *COO-0007- 
27° 


HYDROGEN;LABORATORY EQUIPMENT 
Optical measurements on hydrogen at ultrahigh static pressures. 
Summary report for NRIP W233, 4)37413 °LA-7692-MS® 
HYDROGEN;METALLURGICAL EFFECTS 
Factors controlling hydrogen assisted subcritical crack growth in 
Zr-2.5Nb alloys, 4)37081 
Fracture of Fe-Cr-Mn austenitic steel, 4)37067 *DP-MS-78-68° 
Role of hydrogen in the ductile fracture of plain carbon steels, 
4)37075 
HYDROGEN;NUCLEAR MAGNETIC RESONANCE 
Utilization of NMR in determination of hydrogen structure in 
solids, 4)37722 ®IS-M-183° 
HYDROGEN;PNEUMATIC TRANSPORT 
Behavior of gas distribution equipment in hydrogen service, 
4)37269 S°CONF-790512-2° 
HYDROGEN;RESEARCH PROGRAMS 
Optical measurements on hydrogen at ultrahigh static pressures. 
Summary report for NRIP W233, 4)37413 °LA-7692-MS® 
HYDROGEN;TRANSPORT 
Generation, storage and transmission of hydrogen, 4)35964 
HYDROGEN;TRAPPING 
Ion channeling studies of hydrogen lattice location, 4)37718 
8SAND-79-0657C® 
HYDROGEN;USES 
Hydrogen as raw material for the chemical and metallurgical 
industry, 4)35971 
HYDROGEN 1 MINUS BEAMS;BEAM PRODUCTION 
Cesium injection system for negative ion duoplasmatrons * Patent, 
37644 


) 
HYDROGEN 1 MINUS BEAMS;ENERGY SPECTRA 
Time-resolved beam energy measurements at LAMPF, 4)37371 
SLA-UR-79-702° 
HYDROGEN 1 MINUS BEAMS;ION-ATOM COLLISIONS 
Production of polarized hydrogen i ions and atoms and their charge 
exchange reactions on various gas targets, 4)37642 *COO-0007- 
27° 
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HYDROGEN 1 MINUS BEAMS;ION-MOLECULE COLLISIONS 
Production of polarized hydrogen ions and atoms and their charge 
exchange reactions on various gas targets, 4)37642 *COO-0007- 
“Sf 
HYDROGEN 1 MINUS BEAMS;STRIPPING 
Production of polarized hydrogen ions and atoms and their charge 
exchange reactions on various gas targets, 4)37642 *COO-0007- 
27 


HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN IONS 1 MINUS;EXCITED STATES 
Correlations of excited electrons, 4)37647 
HYDROGEN IONS 1 MINUS;ION SOURCES 
Measurements of the cesium flow from a surface-plasma H™ ion 
source, 4)37379 ®LA-UR-79-697° 
HYDROGEN IONS 1 MINUS;SPIN ORIENTATION 
Production of polarized hydrogen ions and atoms and their charge 
exchange reactions on various gas targets, 4)37642 *COO-0007- 
27 


HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 
See also PARTIAL OXIDATION PROCESSES 
Safety engineering aspects of hydrogen technology ®Safety 
engineering aspects®, 4)35963 ®LA-tr-78-64° 
HYDROGEN PRODUCTION;COST 
Hydrogen production method and its profitableness, 4)35965 
HYDROGEN PRODUCTION;ELECTROLYSIS 
Hydrogen production method and its profitableness, 4)35965 
HYDROGEN PRODUCTION;PARTIAL OXIDATION 
PROCESSES 
Process for the partial oxidation of liquid hydrocarbonaceous fuels 
§Patent®, 4)35969 
HYDROGEN PRODUCTION;PHOTOELECTROLYSIS 
Control of light-induced electron transfer reactions by micells, 
4)35966 
Hydrogen from the solar photolysis of water, 4)36064 
Oxygen evolution from water via redox catalysis, 4)35967 
HYDROGEN PRODUCTION;PHOTOLYSIS 
Hydrogen from the solar photolysis of water, 4)36064 
HYDROGEN PRODUCTION;RAW MATERIALS 
Hydrogen as raw material for the chemical and metallurgical 
industry, 4)35971 
HYDROGEN PRODUCTION;REVIEWS 
Generation, storage and transmission of hydrogen, 4)35964 
HYDROGEN PRODUCTION;THERMOCHEMICAL 
PROCESSES 
Experimental verification of the mercury-iodine thermochemical 
cycle for the production of hydrogen from water, ANL-4, 
4)35968 
Production of electrothermochemical hydrogen using a fusion 
source of high-temperature process heat, 4)35956 *CONF- 
780508-P 1° 
HYDROGEN STORAGE 
See also CRYOGENICS 
HYDRIDES 
HYDROGEN-BASED ECONOMY 
TANKS 
Safety engineering aspects of hydrogen technology *Safety 
engineering aspects®, 4)35963 ®LA-tr-78-64° 
HYDROGEN STORAGE;HYDRIDES 
Bulk hydrogen storage) engineering-scale tests, 4)35970 *BNL- 
25264 
HYDROGEN STORAGE;REVIEWS 
Generation, storage and transmission of hydrogen, 4)35964 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES;BIOLOGICAL EFFECTS 
Toxicity of geothermal effluents *Guinea pigs®, 4)37582 °PNL- 
2850° Pt.1%° 
HYDROGEN SULFIDES;CORROSIVE EFFECTS 
Corrosion of waste water pipes by H2S;H2SO, and its inhibition, 
4)37268 *AED-Conf-78-177-001° 
Effect of molybdenum content on the sulfide stress cracking 
resistance of AISI 4130-type steel with 0.0355 Cb, 4)37094 
HYDROGEN SULFIDES;REMOVAL 
Comparison of acid gas removal processes. Final report. Series 
No. I) D-1, 4)35523 *FE-2240-49° 
HYDROGEN TRANSFER;REACTION KINETICS 
Mechanism and kinetics of selected hydrogen transfer reactions 
typical of coal liquefaction, 4)35575 *FE-2305-21° 
HYDROGENATION;DATA ANALYSIS 
Analysis of coal hydrogasification processes. Final report, 4)35537 
SFE-2565-14° 
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HYDROGEN-BASED ECONOMY 
Hydrogen as a future energy carrier. Daimler Benz AG presented 
research findings, 4)35962 
HYDROLOGY 
Unified numerical model for saturated-unsaturated groundwater 
flow, 4)37602 *LBL-8862° 
HYDROXYACETIC ACID 
See GLYCOLIC ACID 
HYGAS PR : ONMENTAL EFFECTS 
Environmental assessment of the HYGAS Process. Project 9025 
quarterly progress report No. 6, October 1-December 31, 1977, 
435528 PE 2433-24 
HYGAS PROCESS;ENVIRONMENTAL IMPACTS 
Experimental analysis of the leaching characteristics of residual 
hygas coal gasification solids *53 references®, 4)35530 *FE- 
2496-28° 
HYGAS PROCESS;PILOT PLANTS 
Experimental analysis of the leaching characteristics of residual 
hygas coal gasification solids *53 references®, 4)35530 *FE- 
2496-28" 
Mathematical model of the HYGAS pilot plant reactor, 4)35507 
5CONF-790405-11° 
HYGAS PROCESS;SAMPLING 
Stability of extractable organic constituents in stored samples of 
gasification condensates inferred from comparisons of GC;MS 
total ion chromatograms, 4)35502 °ANL;EMR-3° 
HYGAS PROCESS;WASTE WATER 
Determination of cyanide levels in Hygas wastewater, 4)35614 
SFE-2496-36° 
HYLIFE CONVERTER;DESIGN 
Environment and safety features of a Lawrence Livermore 
Laboratory laser fusion reactor design, 4)37977 *CONF-780508- 
P2° 


HYLIFE CONVERTER;RADIOACTIVITY 
Environment and safety features of a Lawrence Livermore 
Laboratory laser fusion reactor design, 4)37977 *CONF-780508- 
P2 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Kaons and antiprotons as probes of the nucleus, 4)37675 *BNL- 
25580° 
HYPERNUCLEI;REVIEWS 
Present and future prospects for kaon physics, 4)37676 *BNL- 
25878° 
HYPERTENSION;RADIOINDUCTION 
Effects of adrenalectomy, adrenal regeneration, and renal 
irradiation on blood pressure *X rays( rats®, 4)37549 
HYPERTONIC SOLUTIONS;RADIOSENSITIVITY EFFECTS 
Potentially lethal damage versus sublethal damage) independent 
repair processes in actively growing Chinese hamster cells 
SEffects of osmotic pressure differences due to NaCl 
concentrations in buffer solutions on sensitivity of cells to x 
rays®, 4)37541 
HYPOCHLOROUS ACID;CHEMICAL REACTION KINETICS 
Kinetics of chlorine-ammonia reactions in seawater. Annual 
report, June 1, 1977-May 31, 1978, 4)37180 *NUREG;CR-0528° 


I-BEAM TYPE REACTORS 
Particle beam pellet fusion. Final report, November 1, 1976- 
January 31, 1979, 4)37983 *DOE;DP-40031-8° 
I-BEAM TYPE REACTORS;DESIGN 
Design of compact particle-beam-driven inertial-confinement 
fusion reactors, 4)37979 *CONF-780508-P2° 
ICE;HEAT TRANSFER 
Freezing-melting heat transfer in a tube flow, 4)37301 
ICE;MELTING 
Freezing-melting heat transfer in a tube flow, 4)37301 
ICE;PHYSICAL PROPERTIES 
Ice blockage of water intakes, 4)36245 "NUREG;CR-0548° 
ICELAND;GEOLOGY 
Hot springs at Vandraedatungur, 4)36207 
ICELAND;HOT SPRINGS 
Hot springs at Joekulfell, 4)36204 
s;COST 


Grid connected Integrated Community Energy System) Phase II. 
Detailed feasibibility analysis and preliminary design. Final 
report, Stage 2. Volume 1. Executive summary, 4)36951 *COO- 
4337-2;1 
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Grid connected Integrated Community Energy System) Phase II. 
Detailed feasibibility analysis and preliminary design. Final 
report, Stage 2. Volume 1. Executive summary, 4)36951 *COO- 
4337.2: 1 
ICES;TECHNOLOGY ASSESSMENT 
eneration systems for residential;commercial applications, 
~ iesse ee ET-0076° 
TIGRE heat h Tokamaks, poe ed 
eating in To! 
CRF eating in kam 


teeties hydro Scaiaiadl a ate i sediment reconnaissance 
of the Dillon NT MS Quadrangle, Montana;Idaho, including 
concentrations of forty-three additional elements, 4)35840 
®GJBX-38°79% 
IDAHO CHEMICAL PROCESSING PLANT;FUEL POOLS 
Ot of low-level radioactive waste from a fuel storage basin, 
4)35877 ®CONF-790415-12°SI0O7IDAHO NATIONAL 
ENGINEERING SI08IDAHO NATIONAL 
ENGINEERING 
IDAHO NATIONAL ENGINEERING 
LABORATORY;RADIOACTIVE WASTE FACILITIES 
Environmental and other evaluations of alternatives for long-term 
management of stored INEL transuranic waste, 4)35891 
®DOE;ET-0081° 
IGNEOUS ROCKS 
See also BASALT 
GRANITES 
MAGMA 


TUFF 
IGNEOUS ROCKS;PETROLOGY 
Tectogenesis of the rocks surrounding the Winnsboro intrusive 
complex and reconnaissance and petrography of the Pageland 
luton, 4)36201 *ORO-5104-1° 
IG US ROCKS;TECTONICS 
Tectogenesis of the rocks surrounding the Winnsboro intrusive 
complex and reconnaissance and petrography of the Pageland 
aaa bana SORO-5104-1° 
SYSTEMS 


IG 
See ns COMBUSTORS 
IGNITION SYSTEMS;DESIGN 
Engine timing conrol circuit having a single pick-up for both 
starting and as ®Patent®, 4)37006 
Flame guide channel for internal combustion engine *Patent®, 


See BIOGAS PROCESS 
ILLINOIS;OIL SHALE DEPOSITS 
Geologic and geochemical studies of the New Albany group 
® Devonian black shale® in Illinois to evaluate its characteristics 
as a source of hydrocarbons. Third quarterly Progress report, 
April 1-June 30, 1978, 4)35815 °ORO-5203-9 
IMAGE INTENSIFIERS 
Autoradiographic enhancement of Polaroid film. Final report, 18 
April-17 October 1978, 4)37317 °UCRL-13952° 
IMAGE PROCESSING;DIGITAL FILTERS 
Image restoration with a locally variable Wiener filter, 4)38024 
SLA-UR-79-897° 
IMAGE PROCESSING;ORTHOGONAL TRANSFORMATIONS 
Edge and line enhancement by adaptive lattice filtering *Haar 
transform ®, 4)38023 *LA-UR-79-863° 
IMAGE PROCESSING;RESOLUTION 
Detective quantum efficiency of CT reconstruction) the detection 
of small objects, 4)37527 *LA-UR-79-544 
IMAGE SCANNERS 
Image-scanning measurement using video dissection cameras, 
4)37322 ®CONF-7804109- ° 
IMAGE SC. s;COORDINATED RESEARCH PROGRAMS 
Nuclear medicine instrumentation development) DOE program, 
study gro’ dy a 4)37402 *DOE;EV-0034 
IMAGES;AUTORADIOGRAPHY 
Autoradiographic i image intensification) applications in medical 


5 hy, 4)3752 
IMID. ;CHEMICAL REACTION KINETICS 
Univ., Berlin, Germany, 4)37204 
IMIDAZOLES;PHOTOLYSIS 
Univ., Berlin, Germany, 4)37204 
IMMUNITY;RESEARCH PROGRAMS 
Research report, for 1977-1978, 4)37521 SORAU-148° 
IMPERIAL VALLEY 
See also EAST MESA GEOTHERMAL FIELD 
IMPERIAL VALLEY;AIR QUALITY 
Exploratory data analysis of photochemical oxidants in the 
~ . Valley, California, 4)36212 *UCRL-50025-78-3° 
VALLEY;PHOTOCHEMICAL OXIDANTS 
yr om loratory data analysis of photochemical oxidants in the 
mperial Valley, California, 4)36212 *UCRL-50025-78-3° 
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IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
INCINERATORS;AIR POLLUTION CONTROL 
Overview of present status of control hardware and emission 
compliance, 4)36965 
INCINERATORS;CORROSION 
Corrosion in waste fired systems, 4)36970 
Corrosion mechanisms in municipal incinerators versus refuse 
composition, 4)37329 
Present status and research needs in energy recovery from wastes, 
4)36971 
Review of 4 years of operation with an incinerator-boiler of the 
second generation, 4)37328 
INCINERATORS;CORROSION PROTECTION 
Problems with high temperature incinerator gases in the 
superheater area, 4)35990 
INCINERATORS;DESIGN 
Energy recovery by the incineration of solid waste) development, 
present status, and experiences in Germany, 4)36977 
Experience with burning industrial wastes in steam-generating and 
high-temperature heat recovery systems, 4)36000 
INCINERATORS;FLUE GAS 
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providing industrial power and process heat, 4)36641 
DOE;ET-0078° 
INDUSTRIAL PLANTS;STEAM GENERATION 
Characterization of US industries for potential cogeneration 
applications, 4)36909 *DOE;ET-0076° 
Study of advanced technology cogeneration systems for 
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Assessing the useability of technical manuals) a successful case 
eed 4)38041 *LA-UR-79-415° 
INFRARED RADIATION 
Laser isotope separation by multiple photon absorption *Patent’, 
4)37189 
INHALATION;ECAT SCANNING 
Validation of tomographic measurement of cerebral blood volume 
with C-11-labeled carboxyhemoglobin, 4)37525 
INHIBITORS *CORROSION® 
See CORROSION INHIBITORS 
INHOMOGENEOUS PLASMA;ALFVEN WAVES 
Evolution of the Alfven noneigen weakly localized perturbations 
in the two-component tokamak, 4)37854 
INHOMOGENEOUS PLASMA;CHERENKOV RADIATION 
Hydrodynamic Cherenkov instability of inhomogeneous plasma 
beams, 4)37831 
INHOMOGENEOUS PLASMA;ELECTROMAGNETIC 
RADIATION 
Decay of electromagnetic wave into two plasmons in an 
inhomogeneous plasma, 4)37857 
INHOMOGENEOUS PLASMA;PARAMETRIC INSTABILITIES 
Absolute parametric instabilities and the plasma heating, 4)37838 
INHOMOGENEOUS PLASMA;PLASMA WAVES 
Low-frequency oscillation of an inhomogeneous layer of 
magnetized plasma, 4)37864 
INHOMOGENEOUS PLASMA;PLASMONS 
Decay of electromagnetic wave into two plasmons in an 
inhomogeneous plasma, 4)37857 
INORGANIC ION EXCHANGERS 
Proceedings of the Sandia Laboratories workshop on the use of 
titanate ion exchangers for defense waste management, 4)35902 
®SAND-78-2019° 
INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 
INSECTS;BEHAVIOR 
Magnetic effects on lower organisms * Arthropods, bacteria, bees, 
birds, fishes, and Tradescantia®, 4)37592 *LBL-7452° 
INSECTS;GROWTH 
Magnetic effects on lower organisms * Arthropods, bacteria, bees, 
birds, fishes, and Tradescantia®, 4)37592 *LBL-7452° 
IN-SITU COMBUSTION;DEMONSTRATION PROGRAMS 
Paris Valley combination thermal drive pilot demonstration test. 
Second annual report, February 1977-April 1978, 4)35740 
S8SAN-1000-2° 
IN-SITU GASIFICATION 
Combined CO2-O2 underground pyrolysis-gasification of 
southwestern coals. Progress report, October-December 1977, 
4)35540 ®*LA-7747-PR® 
IN-SITU GASIFICATION;ECONOMICS 
Preliminary market evaluation for gas produced by underground 
gasification of western coal, 4)35725 °SAN-0115-T124-1° 
IN-SITU GASIFICATION;PERFORMANCE TESTING 
New activities in the field of underground gasification, 4)35545 
IN-SITU GASIFICATION;REVIEWS 
Underground coal gasification, 4)35546 
IN-SITU PROCESSING 
See also IN-SITU COMBUSTION 
IN-SITU GASIFICATION 
IN-SITU PROCESSING;FEASIBILITY STUDIES 
eo bs from in situ processing of Antrim oil shale, 4)35817 *FE- 
23. 
INSTRUMENTS *MEASURING® 
See MEASURING INSTRUMENTS 
INSULATION *THERMAL® 
See THERMAL INSULATION 
INTAKE STRUCTURES;FLUID FLOW 
Ice blockage of water intakes, 4)36245 °NUREG;CR-0548° 
INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTENSIFIERS *IMAGE*® 
See IMAGE INTENSIFIERS 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERCONNECTED POWER SYSTEMS;FREQUENCY 
CONTROL 
Study of interconnected power systems operation at below normal 
frequency. Final report, 4)36366 *EPh!-EL-976° 
IRRCONNECTED POWER SYSTEMS;OPERATION 
Study of interconnected power systems operation at below normal 
frequency. Final report, 4)36366 °EPRI-EL-976° 


INTERNAL COMBUSTION ENGINES;RESEARCH 


INTERCONNECTED POWER SYSTEMS;RELIABILITY 
Study of interconnected power systems operation at below normal 
frequency. Final report, 4)36366 *EPRI-EL-976°® 
ACES *EQUIPMENT® 


See EQUIPMENT INTERFACES 
INTERMEDIATE BTU GAS 
Economic evaluations of intermediate-Btu gas plants meeting the 
energy demands, 4)35558 
DIATE BTU GAS;CHEMICAL COMPOSITION 
Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases, 4)35538 *FE-2762-6° 
INTERMEDIATE BTU GAS;EVALUATION 
Low- and medium Btu gasification) report on a focus group 
discussion, 4)35510 *DOE;TIC-10024° 
DIATE BTU GAS;MARKET 
Low- and medium Btu gasification) report on a focus group 
discussion, 4)35510 *DOE;TIC-10024® 
INTERMEDIATE BTU GAS;SYNTHESIS 
Process designs and cost estimates for a medium Btu gasification 
plant using a wood feedstock, 4)35976 ®*SERI;TR-33-151° 
INTERMEDIATE VECTOR BOSONS;LEPTONIC DECAY 
Angular distributions for leptons from W mesons, 4)37685 *BNL- 
25884 
INTERMEDIATE VECTOR BOSONS;OBE MODEL 
Higgs boson production by very high energy neutrinos, 4)37689 
FERMILAB-CONF-78;87-THY ® 
INTERMEDIATE VECTOR BOSONS;PARTICLE 
IDENTIFICATION 
Mass resolution for lepton pairs at Isabelle, 4)37662 *BNL-25886° 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
ROTARY ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES;CATALYTIC 
CONVERTERS 
Catalytic waste gas cleaning equipment *Patent®, 4)37037 
INTERNAL COMBUSTION ENGINES;CONTROL SYSTEMS 
Engine controller, 4)36985 °SAND-79-8008° 
INTERNAL COMBUSTION ENGINES;COOLING SYSTEMS 
Thermal and weight efficiency of straight ribs of an arbitrary 
profile, 4)36997 
INTERNAL COMBUSTION ENGINES;DESIGN 
Internal combustion engine operated on a reformed gas *Patent?, 
4)36991 
New bl o-series engine, 4)36994 
Variable displacement internal combustion engine having 
automatic piston stroke control *Patent®, 4)36992 
INTERNAL COMBUSTION ENGINES;EFFICIENCY 
Effect of the thermal sensor characteristics on the efficiency of 
operation of the automatic temperature control system of the d- 
144 engine, 4)36998 
INTERNAL COMBUSTION ENGINES;EXHAUST 
RECIRCULATION SYSTEMS 
Exhaust recycle mixer *Patent®, 4)37034 
INTERNAL COMBUSTION ENGINES;EXHAUST SYSTEMS 
Coordinated and integrated fuel and auxiliary-exhaust system for 
internal combustion engines for automobiles *Patent®, 4)36987 
INTERNAL COMBUSTION ENGINES;FUEL ECONOMY 
Fuel economy of the gasoline engine) fuel, libricant and other 
effects °Book®, 4)36660 
INTERNAL COMBUSTION ENGINES;FUEL INJECTION 
SYSTEMS 
Coordinated and integrated fuel and auxiliary-exhaust system for 
internal combustion engines for automobiles *Patent®, 4)36987 
Electronic closed loop air-fuel ratio control system *Patent®, 
4)36989 
Fuel injection system for an internal combustion engine *Patent®, 
4)36988 
Variable closed-loop control apparatus for internal combustion 
engines *Patent®, 4)36990 
INTERNAL COMBUSTION ENGINES;FUEL SYSTEMS 
Fuel reforming apparatus for use with internal combustion engine 
®Patent®, 4)36993 
INTERNAL COMBUSTION ENGINES;FUEL-AIR RATIO 
Electronic closed loop air-fuel ratio control system ®Patent®, 
4)36989 
Variable closed-loop control apparatus for internal combustion 
engines *Patent®, 4)36990 
INTERNAL COMBUSTION ENGINES;OFF-GAS SYSTEMS 
Catalytic waste gas cleaning equipment ®Patent®, 4)37037 
INTERNAL COMBUSTION ENGINES;RESEARCH PROGRAMS 
Advanced automotive propulsion systems) incentive finaucing. 
Report to Congress, required by Section 310°b® of Public Law 
95-238, 4)36983 *DOE;CS-0076° 





INTERNAL COMBUSTION ENGINES; TEMPERATURE 


INTERNAL COMBUSTION ENGINES;TEMPERATURE 
CONTROL 
Effect of the thermal sensor characteristics on the efficiency of 
tion of the automatic temperature control system of the d- 
144 engine, 4)36998 
INTERNAL COMBUSTION ENGINES; THERMODYNAMIC 
CYCLES 
Comparing thermodynamic cycles of internal combustion engines 
in relation to mean pressure, 4)36996 
Extremal cycles of internal combustion engines, 4)37000 
INTERNAL COMBUSTION ENGINES;WEAR 
Dependence of engine wear on the total number of crankshaft 
revolutions, 4)36999 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERPOLATION;SPLINE FUNCTIONS 
Computation with splines and B-splines, 4)38031 *SAND-78-1968° 
INTERSECTING BEAMS 


See COLLIDING BEAMS 
INVERTEBRATES 
See also ANNELIDS 
ARTHROPODS 


CLING 
Role of soil invertebrates in nutrient cycling, 4)37470 
IODINE;CHEMICAL REACTIONS 
Rate constants for the scavenging of radicals by iodine, 4)37142 
IODINE;ION-MOLECULE COLLISIONS 
Production of polarized hydrogen ions and atoms and their charge 
exchange reactions on various gas targets, 4)37642 *COO-0007- 
27 
IODINE 125;METABOLISM 
Effect of low and high ambient temperatures on metabolism of 
radioiodine by the lactating goat *!*1°%, Ay 
IODINE 129;BIOLOGICAL A ON 
Assessing the impact of nuclear-power ae on the environment. 
Second annual research progress report, 4)37554 *NUREG;CR- 
0552° 
IODINE 129;RADIATION MONITORING 
Methods evaluation for the continuous monitoring of carbon-14, 
krypton-85, and iodine-129 in nuclear fuel reprocessing and 
waste solidification facility off-gas, 4)35869 °ICP-1187° 
IODINE 131;BIOLOGICAL ACCUMULATION 
Assessing the impact of nuclear-power plants on the environment. 
Second annual research progress report, 4)37554 *NUREG;CR- 
0552 
IODINE 131;RADIATION MONITORING 
Environmental radioiodine monitoring to control exposure 
expected from containment release accidents. Final report 
§ Adult human thyroid dose commitments from 1" I- 
contaminated forage-cow-milk-man food chain®, 4)37479 
S5NUREG;CR-0315° 
Particulate radioactivity, mainly from nuclear explosions, in air 
and precipitation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 *EML-349° 
IODINE 131;RADIOECOLOGICAL CONCENTRATION 
Environmental radioiodine monitoring to control exposure 
expected from containment release accidents. Final report 
8 Adult human thyroid dose commitments from ™" I- 
contaminated forage-cow-milk-man food chain®, 4)37479 
SNUREG;CR-0315° 
ION BEAM TARGETS 
Particle beam pellet fusion. Final report, November 1, 1976- 
January 31, 1979, 4)37983 *DOE;DP-40031-8° 
ION BEAM TARGETS;ENERGY TRANSFER 
Intense focussed ion beams and their interaction with matter, 
4)37965 *®CONF-771035-P1° 
Processes leading to enhanced energy deposition by particle 
beams, 43796 8CONF-771035-P1° 
ION BEAM TARGETS;FABRICATION 
Power plant production of inertial confinement fusion targets, 
4)35954 *UCRL-52539° 
ION BEAM TARGETS;IMPLOSIONS 
Charged particle fusion targets, 4)37959 *CONF-771035-P1° 
Ion beam implosions using layered pellets of advanced fuels, 
4)37964 *CONF-771035-P1° 
ION BEAM TARGETS;INTERACTIONS 
~— interaction in heavy ion fusion, 4)37985 *UCRL- 
4 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS;BEAM NEUTRALIZATION 
Space charge neutralization of high brightness ion beams, 4)37955 
SCONF-771035-P1° 


ERA Vol. 4, No. 13 


ION BEAMS;BEAM TRANSPORT 
Intense ion beam acceleration and transport, 4)37952 *°CONF- 
771035-P1° 
Transport and focussing on intense electron and ion beams using 
pos a fields and plasma channels, 4)37951 °CONF- 
771035-P1° 
ION BEAMS;DATA ACQUISITION SYSTEMS 
Interactive NOS group area for specialized electron beam 
accelerator diagnostics, 4)37393 *SAND-78-1068° 
ION BEAMS;FOCUSING 
Transport and focussing on intense electron and ion beams using 
external magnetic fields and plasma channels, 4)37951 *CONF- 
771035-P1° 
ION BEAMS;LET 
Impaired repair capacity of DNA breaks induced in mammalian 
cellular DNA by accelerated heavy ions *Argon-, carbon-, and 
neon-ion beams( cultured human kidney T-1 cells®, 4)37540 
ION BEAMS; GS 


High power electron and ion beam, 4)37946 ®CONF-771035-P1° 
ION BLOCKING 
See ION CHANNELING 
ION CHANNELING;USES 
Ion channeling studies of hydrogen lattice location, 4)37718 
5SAND-79-0657C® 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE 
tion of metal ions by anion exchange in mixtures of 
ydrochloric acid and hydrofluoric acid, 4)37164 *ANL-78-78° 
ION EXCHANGE;SORPTIVE PROPERTIES 
Adsorption on mixtures of ion exchangers, 4)37167 °ORNL-5527° 
ION SOURCES 
See also ALPHA SOURCES 
DUOPLASMATRONS 
NEUTRAL BEAM SOURCES 
PENNING ION SOURCES 
Study of the acceleration, focussing and bunching of ions by 
electronic space charge for pellet fusion. Progress report, 1 
August 1978-31 January 1979 ® Acceleration, focusing, and 
bunching of ions for pellet fusion®, 4)37981 *COO-2765-T1° 
ION SOURCES;BEAM CURRENTS 
Test of usable sputter target size in the Florida-State-University- 
type inverted sputter ion source, 4)37641 *CONF-781051-4° 
ION SOURCES;B EXTRACTION 
Extraction of an intense neutralized ion beam from a plasma, 
4)37957 ®CONF-771035-P1° 
ION SOURCES;PERFORMANCE 
Characteristics of a high current unidirectional ion beam generator 
8CMG-REBO*, 4)37956 *CONF-771035-P1° 
Intense Pulsed Ion Neutral Source *IPINS®, 4)37932 ®°CONF- 
771035-P1° 
ION SOURCES;PERFORMANCE TESTING 
High power magnetically insulated radial diode, 4)37953 *CONF- 
771035-P1 
ION SOURCES;RESEARCH PROGRAMS 
Cornell intense ion beam program, 4)37949 °>CONF-771035-P1° 
ION SOURCES;TARGETS 
= of usable sputter target size in the Florida-State-University- 
inverted sputter ion source, 4)37641 *CONF-781051-4° 
ION % ECTROSCOPY;ION SPECTROSCOPY 
Survey of problems in beam-foil spectroscopy of iron and copper 
7 a from 16 to 110 MeV ®Transitions, deep-lying states®, 
4)37 
ION-ATOM COLLISIONS;CROSS SECTIONS 
Production of polarized hydrogen ions and atoms and their charge 
aes reactions on various gas targets, 4)37642 *COO-0007- 
ION-MOLECULE COLLISIONS;CROSS SECTIONS 
Production of polarized hydrogen ions and atoms and their charge 
oo reactions on various gas targets, 4)37642 *COO-0007- 
IONS 
See also MOLECULAR IONS 
IONS;ADSORPTION 
Adsorption on mixtures of ion exchangers, 4)37167 SORNL-5527° 
IRAN;ENERGY CONSERVATION 
Energy conservation in Iran, 4)36696 
IRAN;PETROLEUM 
Some factors influencing oil output and pricing policies in selected 
countries, 4)36708 
TRAN;RESOURCE CONSERVATION 
Energy conservation in Iran, 4)36696 
IRAQ;PETROLEUM 
Some factors influencing oil output and pricing policies in selected 
countries, 4)36708 
IRIDIUM;FRACTURES 
Brittle fracture in polycrystalline Ir-0.3 pct W, 4)37074 
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IRIDIUM;PLATING 
Method for conducting electroless metal-plating processes 
8Patent®, 4)37053 
IRON;CRYSTAL STRUCTURE 
Electronic properties of metals, alloys and molecules. Final report, 
4)37058 *ORO-3105-61° 
IRON;DEUTERON REACTIONS 
Thick-target neutron and y-ray yields induced by medium-energy 
proton and deuteron bombardments, 4)37721 *UCID-18086° 
TRON;ENERGY LEVELS 
Survey of problems in beam-foil spectroscopy of iron and copper 
at energies from 16 to 110 MeV ®Transitions, deep-lying states®, 
4)37643 
IRON;FERMI LEVEL 
Electronic properties of metals, alloys and molecules. Final report, 
4)37058 °ORO-3105-61° 
IRON;FORBIDDEN TRANSITIONS 
Iron forbidden lines in tokamak discharges, 4)37789 *°PPPL-1524° 
IRON;ION SPECTROSCOPY 
Survey of problems in beam-foil spectroscopy of iron and copper 
at energies from 16 to 110 MeV ®Transitions, deep-lying states®, 
4)37643 
IRON;MONITORING 
EML surface air sampling program) the quality of analysis, 1977 
SQuality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 °EML-349° 
Radionuclides and trace metals in surface air, 4)37465 °EML- 
349® app. 
IRON;PLATING 
Method for conducting electroless metai-plating processes 
®Patent®, 4)37053 
IRON;PROTON REACTIONS 
Thick-target neutron and y-ray yields induced by medium-energy 
proton and deuteron bombardments, 4)37721 *UCID-18086° 
ITRON;RECOVERY 
Engineering analysis and comparison of new processes for the 
recovery of resource materials from coal ash, 4)36936 *CONF- 
790205-3° 
IRON;X-RAY FLUORESCENCE ANALYSIS 
EML surface air sampling program) the quality of analysis, 1977 
SQuality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 *EML-349° 
IRON 36 REACTIONS: FISSION 
Neutron emission from the strongly damped reaction ™*Ho [ 5*Fe 
at 8.5 MeV *Angular distribution’, 4)37713 *COO-3496-71° 
IRON 56 REACTIONS;FUSION REACTIONS 
Neutron emission from the strongly damped reaction '*Ho [ **Fe 
at 8.5 MeV ®Angular distribution’, 4)37713 *COO-3496-71° 
IRON 59;UPTAKE 
Cellular and mollecular toxicology of lead IV. Effect of lead on 
iron uptake *°Fe, “*Ca®, 4)37573 S°UCLA-12-1182° 
IRON ALLOYS 
See also IRON BASE ALLOYS 
IRON ALLOYS;CREEP 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 ®COO-2975-25°® 
IRON ALLOYS;CRYSTAL STRUCTURE 
Comment on the crystal and magnetic structures of CaCus-type 
compounds of Th with Fe, Co, and Ni, 4)37064 
IRON ALLOYS;LATTICE PARAMETERS 
Lattice parameters of ferromagnetic DOs-structured iron- 
aluminum-silicon alloys, 4)37059 
IRON ALLOYS;PRODUCTION 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
First interim technical report, Phase B, September 1-November 
30, 1978, 4)37041 *CONS-5089-5° 
IRON ALLOYS;TENSILE PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 ®COO-2975-25° 
IRON BASE ALLOYS 
See also INCOLOY ALLOYS 
IRON BASE ALLOYS;CREEP 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 ®COO-2975-25° 
IRON BASE ALLOYS;LATTICE PARAMETERS 
Lattice parameters of ferromagnetic DOs-structured iron- 
aluminum-silicon alloys, 4)37059 
IRON BASE ALLOYS;MATERIALS TESTING 
Formation of protective layers on alloys developed for use in coal 
gasification environments. Final report, 4)35541 *SAND-78- 
8277 


ITALY;HYDROELECTRIC POWER 


IRON BASE ALLOYS;TENSILE PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 *COO-2975-25° 
IRON OXIDES;CORROSIVE EFFECTS 
Corrosion of potential MHD preheater materials in liquid slag and 
slag-seed, 4)37122 *ANL-77-21° 
IRON OXIDES;ELECTRIC CONDUCTIVITY 
Studies on glass composites and doped rutile as interconnection 
materials, 4)36817 *BNL-50756° 
IRON OXIDES;ELECTROCHEMICAL CORROSION 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, January-March 31, 1978, 
4)36780 *FE-2248-19 
IRON OXIDES;TUNNELING 
Electronic properties of metals, alloys and molecules. Final report, 
4)37058 *ORO-3105-61° 
IRON SULFIDES;CHEMICAL PREPARATION 
Intercalated transition metal phosphorus trisulfides *Patent®, 
4)36575 
IRON SULFIDES;SOLUBILITY 
Solubility products of metal sulfides in molten salts) measurements 
and calculations for iron sulfide *FeS® in the LiCl-KCl eutectic 
composition, 4)37199 
IRON-AIR BATTERIES;ELECTRODES 
Method to produce an iron electrode for alkali accumulators 
®Patent®, 4)36591 
IRRADIATION DEVICES;CONSTRUCTION 
Beneficial Uses Program. Progress report for period ending 
September 30, 1978, 4)37545 *SAND-78-1952°® 
IRRADIATION DEVICES;EVALUATION 
Progress in developing a fully portable blood irradiator, 4)37400 
SPNL-2850°Pt.1” 
IRRADIATION PROCEDURES;COMPARATIVE 
EVALUATIONS 
Tumorigenic hazard of iculate a activity in Syrian hamster 
lungs *Comparison of intratracheal *!°Po solutions with 
intravenous '*7Pm- po 238 239 Py-microspheres®, 4)37552 
IRRIGATION;WATER RESOURCES 
Microdams i in ge: the Maniabon Hydraulic Complex, 4)37232 
DOE-tr-15 
ISABELLE ST ORAGE RINGS;BEAM BUNCHING 
High frequency bunches for proton-proton storage accelerators, 
4)37396 ®BNL-25794° 
ISABELLE STORAGE RINGS;BEAM DUMPS 
Beam dumping at ISABELLE, 4)37382 *BNL-25749° 
ISABELLE STORAGE RINGS;BEAM DYNAMICS 
Correction of the coupling resonance in intersecting storage 
accelerators, 4)37397 *BNL-50942° 
ISABELLE STORAGE RINGS;BEAM FOCUSING MAGNETS 
ISABELLE insertion quadrupoles, 4)37369 ®BNL-25800° 
ISABELLE STORAGE RINGS;CHERENKOV COUNTERS 
Cerenkov counters at ISABELLE, 4)37383 ®*BNL-25751° 
ISABELLE STORAGE RINGS;MAGNETIC FIELDS 
Magnetic field measurements on ISABELLE storage ring 
magnets, 4)37370 *BNL-25801° 
ISABELLE STORAGE RINGS;MAINTENANCE 
Crafty cranes, or the feasibility of robots at ISABELLE, 4)37388 
SBNL-25881° 
ISABELLE STORAGE RINGS;PARTICLE IDENTIFICATION 
Cerenkov counters at ISABELLE, 4)37383 *BNL-25751° 
ISABELLE STORAGE RINGS;SUPERCONDUCTING MAGNETS 
Magnet power supply for ISABELLE, 4)37384 *BNL-25763° 
Trace impurity analyzer, 4)37395 *BNL-25754° 
ISABELLE STORAGE RINGS;TRIGGER CIRCUITS 
Triggering at Isabelle( the first 200 nanoseconds, 4)37385 ®*BNL- 
25764 


ISOMERIZATION;CATALYSTS 
Mechanism of the reforming reactions of some Cs-Cs alkanes and 
cycloalkanes on Pt;AlOs, 4)35775 
ISOMERIZATION;PRESSURE DEPENDENCE 
Pressure dependence of the isomerization and hydrocracking of n- 
hexane on a bifunctionel Pt;Al.Os catalyst, 4)35774 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also THERMAL DIFFUSION 
ISOTOPE SEPARATION;ENVIRONMENTAL IMPACTS 
Environmental impacts of the ?front end? of the nuclear energy 
cycle, 4)35936 
ISOTOPE SEPARATION;RESEARCH PROGRAMS 
Mound Facility activities in chemical and physical research) July- 
December 1978, 4)37188 °MLM-2590° 
ITALY;HYDROELECTRIC POWER 
Upper Gesso) 1500 MVA for the Italian network, 4)36545 





See TOTAL ENERGY SYSTEMS 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAPAN;COAL INDUSTRY 
Potential utilization of Canadian thermal coal in Japan, 4)35726 
JAPAN;ELECTRIC UTILITIES 
Potential utilization of Canadian thermal coal in Japan, 4)35726 
JAPAN;FOSSIL-FUEL POWER PLANTS 
Potential utilization of Canadian thermal coal in Japan, 4)35726 
JAPAN;NUCLEAR POWER 
Nuclear profile of Japan, 4)36635 
JAPAN POWER DEMONSTRATION REACTOR-2 
See JPDR-2 REACTOR 
JET REACTORS;RESEARCH PROGRAMS 
JET Project) progress in construction and management, 4)37872 
5 CONF-780508-P 1° 
JOINT ADVENTURE;ECONOMIC ANALYSIS 
External vs. internal knowledge acquisition) joint venture activity 
and R and D intensity, 4)36616 
JOURNAL BEARINGS;DESIGN 
Parameters of maximum loadings of sliding thrust bearings, 
4)36327 
JPDR-2 REACTOR;REACTOR KINETICS 
Identifiability of dynamics of a boiling water reactor using 
autoregressive modeling, 4)36376 


K 


K REACTOR;TRANSIENTS 
Reactivity effects of moderator voids, 4)36507 *DP-1426° 
K REACTOR;VOID COEFFICIENT 
Reactivity effects of moderator voids, 4)36507 *DP-1426° 
K01 
See KAONS NEUTRAL SHORT-LIVED 
KALPAKKAM-1 REACTOR;CONTAINMENT SHELLS 
Structural model study of MAPP-1 containment, 4)36403 
KALPAKKAM-2 REACTOR;CONTAINMENT SHELLS 
Structural model study of MAPP-1 containment, 4)36403 
KANSAS;SEISMICITY 
Study of the regional tectonics and seismicity of eastern Kansas) 
summary of project activities and results to the end of the 
second year, or September 30, 1979 *Nemaha Uplift and related 
structures®, 4)37613 *"NUREG;CR-0666° 
KANSAS;TECTONICS 
Study of the regional tectonics and seismicity of eastern Kansas) 
summary of project activities and results to the end of the 
second year, or September 30, 1979 *Nemaha Uplift and related 
structures’, 4)37613 *NUREG;CR-0666" 
KAON MINUS-PROTON INTERACTIONS;PARTICLE 
PRODUCTION 
Amplitude analysis of Y]*1385* production in the line-reversed 
reactions) 7* p — K* Y]*1385° and K~ p > 2 y Rhy 7 
and 11.5 GeV;c *Sigma*1385°— Az,A — pz”, angul 
distribution, helicity- flip and non-flip®, 4)37672 *SLAC. PUB- 
2175° 
KAON PLUS REACTIONS;ABSORPTION 
Kaons and antiprotons as probes of the nucleus, 4)37675 *BNL- 
25580 
KAON PLUS REACTIONS;CHARGE-EXCHANGE REACTIONS 
Nuclear structure and the single charge exchange *150 to 600 
MeV®, 4)37702 *LA-UR-79-307° 
KAON PLUS REACTIONS;DEEP INELASTIC SCATTERING 
Kaons and antiprotons as probes of the nucleus, 4)37675 *BNL- 
25580 
KAON PLUS REACTIONS;ELASTIC SCATTERING 
Kaons and antiprotons as probes of the nucleus, 4)37675 *BNL- 
25580 
KAON PLUS REACTIONS;INELASTIC SCATTERING 
Kaons and antiprotons as probes of the nucleus, 4)37675 *BNL- 
25580 
KAON PLUS REACTIONS;TOTAL CROSS SECTIONS 
Kaons and antiprotons as probes of the nucleus, 4)37675 *BNL- 
25580 
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KAON REACTIONS;REVIEWS 
Present and future prospects for kaon physics, 4)37676 *BNL- 
25878 
KAON-NUCLEON INTERACTIONS;REVIEWS 
Present and future prospects for kaon physics, 4)37676 *BNL- 
25878° 
KAONS NEUTRAL SHORT-LIVED;ELECTROPRODUCTION 
Recent results on e* e~ annihilation from PLUTO at DORIS 
*Preliminary results 3.60 to 5.0 GeV®, 4)37665 
KAONS PLUS;NUCLEAR REACTION YIELD 
Search for long lived heavy particles and the production of anti- 
nuclei by 400 GeV protons ®Cross sections, relative rates®, 
4)37670 *COO-3130TB-252° 


See SEAWEEDS 
KENYA;HYDROELECTRIC POWER 
Regulating the Tana River, 4)36004 
KENYA;RIVERS 
Regulating the Tana River, 4)36004 
KIDNEYS;BIOLOGICAL RADIATION EFFECTS 
Effects of adrenalectomy, adrenal regeneration, and renal 
irradiation on blood pressure *X rays( rats®, 4)37549 
KIDNEYS;PATHOLOGICAL CHANGES 
Effects of adrenalectomy, adrenal regeneration, and renal 
irradiation on blood pressure *X rays( rats®, 4)37549 
KIDNEYS;RADIATION DOSES 
Bioassay at uranium mills) a discussion of Nuclear Regulatory 
Commission regulatory guide 8.22, 4)35938 *UCID-18027° 
KIDNEYS;RADIOACTIVITY 
Plutonium in tissues of reindeer during 1963-1977) the 
gastrointestinal absorption from food, 4)37561 *COO-3011-10° 
KIDNEYS;RADIONUCLIDE KINETICS 
Plutonium in tissues of reindeer during 1963-1977) the 
gastrointestinal absorption from food, 4)37561 *COO-3011-10° 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KRYPTON;DIFFUSION 
Mound Facility activities in chemical and physical research) July- 
December 1978, 4)37188 *MLM-2590° 
KRYPTON;ION-ATOM COLLISIONS 
Production of polarized hydrogen ions and atoms and their charge 
exchange reactions on various gas targets, 4)37642 *COO-0007- 
27 
KRYPTON;PHOTOIONIZATION 
Studies in the electronic structure of matter, 4)37645 *°COO-1198- 
1246° 
KRYPTON;RADIATION MONITORING 
Methods evaluation for the continuous monitoring of carbon-14, 
krypton-85, and iodine-129 in nuclear fuel reprocessing and 
waste solidification facility off-gas, 4)35869 ®°ICP-1187° 
KRYPTON 79;BIOLOGICAL HALF-LIFE ° 
Evaluation of the health hazard from inhaled krypton-85, 4)37555 
SBNL-25813° 
KRYPTON 79;RETENTION 
Evaluation of the health hazard from inhaled krypton-85, 4)37555 
®BNL-25813° 
KRYPTON 79;TISSUE DISTRIBUTION 
Evaluation of the health hazard from inhaled krypton-85, 4)37555 
®BNL-25813° 
KRYPTON 85;HEALTH HAZARDS 
Evaluation of the health hazard from inhaled krypton-85, 4)37555 
®BNL-25813° 
KUWAIT;PETROLEUM 
Some factors influencing oil output and pricing policies in selected 
countries, 4)36708 


LABOR;FORECASTING 
Energy and labor intensities projected to the year 2010 *For a 40- 
sector economy’, 4)36662 *®COO-4628-2° 
LABORATORY EQUIPMENT 
See also GLOVEBOXES 
HOT CELLS 
SAMPLERS 
LABORATORY EQUIPMENT;FABRICATION 
Optical measurements on hydrogen at ultrahigh static pressures. 
Summary report for NRIP W233, 4)37413 °LA-7692-MS° 
LACTOSE;BIOSYNTHESIS 
Simple technique for detection and quantitation of lactose 
synthesis and secretion, 4)37507 
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LACTOSE;SECRETION 
Simple technique for detection and quantitation of lactose 
synthesis and secretion, 4)37507 
LAKES;ACIDIFICATION 
Impacts of acid precipitation on decomposition and plant 
communities in lakes, 4)37433 *BNL-25066° 
LAKES;WATER POLLUTION 
Impacts of acid precipitation on decomposition and plant 
communities in lakes, 4)37433 *BNL-25066° 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC;BEAM MONITORS 
High intensity beam profile monitors for the LAMPF primary 
beam lines, 4)37392 *LA-UR-79-747° 
LAMPF LINAC;BEAM PULSERS 
Versatile H* beam chopper system at LAMPF, 4)37391 *LA-UR- 
79-708 
LAMPF LINAC;BEAM TRANSPORT 
Secondary beam line phase space measurement and modeling at 
LAMPF, 4)37374 *LA-UR-79-749° 
LAMPF LINAC;HYDROGEN 1 MINUS BEAMS 
Time-resolved beam energy measurements at LAMPF, 4)37371 
§8LA-UR-79-702° 
LAMPF LINAC;MUON BEAMS 
Cloud and surface muon beam characteristics, 4)37373 *LA-UR- 
79-748 
LAMPF LINAC;POLARIZED BEAMS 
Innovative spin precessor for intermediate energy protons, 
4)37375 ®*LA-UR-79-752° 
LAND RECLAMATION;BUDGETS 
Public works for water and power development and energy 
research appropriation bill, Fiscal Year 1979) conference report. 
House of Representatives, Ninety-Fifth Congress, Second 
Session, 4)36630 
LAND TRANSPORT;ENERGY CONSUMPTION 
Total energy cost of freight transport, 4)36893 
LANGUAGES *PROGRAMMING*® 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM;CRYSTAL STRUCTURE 
Utilization of NMR in determination of hydrogen structure in 
solids, 4)37722 *IS-M-183° 
LANTHANUM ALLOYS;MECHANICAL PROPERTIES 
Structure and properties of transition metal-metalloid glasses 
based on refractory metals, 4)37116 °>CALT-822-107° 
LANTHANUM COMPOUNDS;CRYSTAL STRUCTURE 
Phase equilibria in the *La,Sr®CrO3 system, 4)37111 SANL-77-21° 
LANTHANUM COMPOUNDS;ELECTRIC CONDUCTIVITY 
Electrical conductivity, volatilization and preparation of LaCrOs 
based oxides, 4)37118 SANL-77-21° 
Electrical conductivity and thermal expansion of potential MHD 
electrodes based on mixed perovskites of lanthanum strontium 
chromite and strontium zirconate, 4)37119 SANL-77-21° 
LANTHANUM COMPOUNDS;ELECTRICAL PROPERTIES 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, January-March 31, 1978, 
4)36780 *FE-2248-19 
LANTHANUM COMPOUNDS;ELECTROCHEMICAL 
CORROSION 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, January-March 31, 1978, 
4)36780 *FE-2248-19 
LANTHANUM COMPOUNDS;FABRICATION 
Advances in lanthanum chromite MHD electrode development, 
4)36770 *ANL-77-21° 
LANTHANUM COMPOUNDS;MATERIALS TESTING 
Results of tests and studies of American materials in the channel of 
the MHD facility U-02 ®Phase III® *LaCrOs°, 4)36773 ®CONF- 
78 1009-1 
LANTHANUM COMPOUNDS;PHOTOELECTRON 
SPECTROSCOPY 
X-ray photoelectron spectra of La2Os, Cr2O3 and LaCrOs, 
4)37172 ®ANL-77-21° 
LANTHANUM COMPOUNDS;PHYSICAL PROPERTIES 
Advances in lanthanum chromite MHD electrode development, 
4)36770 *ANL-77-21° 
LANTHANUM COMPOUNDS;THERMAL CONDUCTIVITY 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, January-March 31, 1978, 
4)36780 *FE-2248-19 
LANTHANUM COMPOUNDS;THERMAL EXPANSION 
Electrical conductivity, volatilization and preparation of LaCrOs 
based oxides, 4)37118 *ANL-77-21° 
Electrical conductivity and thermal expansion of potential MHD 
electrodes based on mixed perovskites of lanthanum strontium 
chromite and strontium zirconate, 4)37119 SANL-77-21° 


LASER RADIATION;WAVE PROPAGATION 


LANTHANUM HYDRIDES;ELECTRONIC STRUCTURE 
Bandstructure calculations for metal hydrogen systems, 4)37121 
8SAND-79-0493C® 
LANTHANUM HYDRIDES;LATTICE PARAMETERS 
Bandstructure calculations for metal hydrogen systems, 4)37121 
8SAND-79-0493C® 
LANTHANUM OXIDES;PHOTOELECTRON SPECTROSCOPY 
X-ray photoelectron spectra of LazOs, Cr2O3 and LaCrOs, 
4)37172 SANL-77-21° 
LAPPS;BODY BURDEN 
Caesium-137 in the foodchain lichen-reindeer-man during 1976 to 
1978, 4)37474 ®COO-3011-10° 
LAPPS;RADIOACTIVITY 
Caesium-137 in the foodchain lichen-reindeer-man during 1976 to 
1978, 4)37474 ®COO-3011-10° 
Radioactive foodchains in the subarctic environment. Progress 
report, November 15, 1977-November 14, 1978 *Leading 
abstract®, 4)37471 °COO-3011-10° 
LAPPS;RADIONUCLIDE KINETICS 
Radioactive foodchains in the subarctic environment. Progress 
report, November 15, 1977-November 14, 1978 *Leading 
abstract®, 4)37471 *COO-3011-10° 
LARVAE;THERMAL SHOCK 
Incorporation of sublethal effects and indirect mortality in 
modeling population-level impacts of a stress, with an example 
involving power-plant entrainment and striped bass, 4)37568 
S5NUREG;CR-0638° 
LARYNX;PATHOLOGY 
Toxicity of sodium aerosols *Rats®, 4)37581 *PNL-2850°Pt.1% 
LASER FUSION REACTORS 
See also HYLIFE CONVERTER 
LASER FUSION REACTORS;BEAM INJECTION 
Laser fusion) an assessment of pellet injection, tracking and beam 
pointing, 4)37980 *CONF-780508-P2° 
LASER FUSION REACTORS;BREEDING BLANKETS 
Novel blanket design for ICTR’s, 4)37901 *CONF-780508-P 1° 
Structural performance of a graphite blanket in fusion reactors, 
4)37902 °CONF-780508-P1° 
LASER FUSION REACTORS;BREEDING RATIO 
Scoping studies of 7**U breeding fusion fission hybrid, 4)37972 
8CONF-780508-P1° 
LASER FUSION REACTORS;COMMERCIALIZATION 
Component development times required for liquid metal systems 
in a 1000 MW net electric power plant based on laser fusion, 
4)37978 ®CONF-780508-P2° 
LASER FUSION REACTORS;COST 
Effects of pellet yield on electricity cost in laser fusion generating 
stations, 4)37976 ®*CONF-780508-P1 ® 
LASER FUSION REACTORS;DESIGN 
Environment and safety features of a Lawrence Livermore 
Laboratory laser fusion reactor design, 4)37977 °CONF-780508- 
P2 


LASER FUSION REACTORS;FUEL PELLETS 
Analysis of fissionable pellets for inertial confinement fusion, 
4)37945 ®*BNL-25632° 
LASER FUSION REACTORS;MATERIALS TESTING 
Assessment of carbon and silicon carbide as first wall materials in 
inertial confinement fusion reactors, 4)37989 ®>CONF-780508- 
Pl 
LASER FUSION REACTORS;OPTICAL SYSTEMS 
Laser fusion project second annual report, 4)37982 *COO-4079-2° 
LASER FUSION REACTORS;PLANNING 
Design and evaluation of a laser fusion energy station for 
industrial applications, 4)37973 *CONF-780508-P1° 
LASER FUSION REACTORS;RADIOACTIVITY 
Environment and safety features of a Lawrence Livermore 
Laboratory laser fusion reactor design, 4)37977 *CONF-780508- 
P2 
LASER FUSION REACTORS;SPECIFICATIONS 
SOLASE conceptual laser fusion reactor study, 4)37975 *>CONF- 
780508-P1° 
LASER FUSION REACTORS;TARGET CHAMBERS 
Conceptual design considerations and neutronics of lithium fall 
laser target chambers, 4)37974 *CONF-780508-P 1° 
LASER FUSION REACTORS;USES 
Actinide cross section data and inertial confinement fusion for 
long term waste disposal, 4)35930 °>UCRL-82177° 
LASER MIRRORS;FABRICATION 
Analysis of diamond-turned reflective optics, 4)37290 *Y;DA- 
7926 
LASER RADIATION;RESONANCE ABSORPTION 
Experimental test of resonant absorption theory. Progress report, 
October 1, 1978-December 31, 1978, 4)37841 ®°COO-4631-5° 
LASER RADIATION;WAVE PROPAGATION 
Time-dependent propagation of high-energy laser beams through 
atmosphere) II *Thermal blooming in stagnation zones®, 
4)37432 
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LASER TARGETS;DESIGN 
D-T seeded, deuterium-layered, tritium self-sufficient pellets, 
4)35953 *CONF-780508-P2°® 
LASER TARGETS;FABRICATION 
Power plant production of inertial confinement fusion targets, 
4)35954 *UCRL-52539° 
LASER TARGETS;PLASMA EXPANSION 
Numerical computation of the density profile produced by 10.6- 
pm irradiation of an SiO2 microballoon, 4)37987 
LASER-PRODUCED PLASMA 
Experiments on intense laser irradiation of plasmas, 4)37772 
LASER-PRODUCED PLAS ON EMISSION 
Emission of energetic electrons from a Nd-laser-produced plasma, 
4)37819 °NRL-MR-3829° 
LASER-PRODUCED PLAS ON TEMPERATURE 
High temperature facility for atomic physics studies. Final report, 
4)37638 °UCRL-13969° 
LASER-PRODUCED PLASMA;MATHEMATICAL MODELS 
Numerical computation of the density profile produced by 10.6- 
pm irradiation of an SiO2 microballoon, 4)37987 
LASER-PRODUCED PLASMA;PLASMA DIAGNOSTICS 
Generation of pumping wave harmonics and diagnostics of plasma 
parametric turbulence, 4)37782 
LASER-PRODUCED PLASMA;TURBULENCE 
Generation of pumping wave harmonics and diagnostics of plasma 
parametric turbulence, 4)37782 
LASER-RADIATION HEATING 
Experiments on intense laser irradiation of plasmas, 4)37772 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
DYE LASERS 
GAS LASERS 
SEMICONDUCTOR LASERS 
LASERS;CHEMICAL REACTION KINETICS 
Inelastic molecular collisions) applications of theoretical methods 
to problems in relaxation phenomena, laser operation, and 
combustion kinetics. Progress report, February 1-November 1, 
1978 *Summaries of research activities at the University of 
Wisconsin ®, 4)37650 *COO-2555-T1° 
LASERS;FABRICATION 
LASL Laser Mirror Program. Excerpts from Y-12 Development 
Division technical progress reports, period ending September 1, 
1978, 4)37291 *Y;DA-7984° 
LATTICES *CRYSTAL® 
See CRYSTAL LATTICES 
LAYERS;DECOMPOSITION 
Predictions of the effects on the stratosphere of changes in the 
oxides of nitrogen *With discussions of NO;sub x; chemistry 
and evaluation of natural and a NO;sub x; sources®, 
4)37442 *UCRL-82553° 
LEAD;ABSORPTION SPECTROSCOPY 
Analysis of dust with combined X-ray photoelectron and atomic 
absorption spectroscopy, 4)37159 
LEAD;BIOLOGICAL EFFECTS 
Cellular and mollecular toxicology of lead IV. Effect of lead on 
iron uptake ***Fe, “Ca®, 4)37573 *UCLA-12-1182° 
LEAD;DOMAIN STRUCTURE 
Experiments on the correlation between the flux line lattice and 
the crystal lattice in superconducting lead films, 4)37739 
LEAD;ENERGY GAP 
Evaluation of the validity of superconducting evidence for 
anisotropy and multiple energy gaps, 4)37744 
Microscopic calcuations of energy gap anisotropy, 4)37743 
LEAD;MONITORING 
EML surface air sampling program) the quality of analysis, 1977 
SQuality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 *EML-349° 
Radionuclides and trace metals in surface air, 4)37465 *EML- 
349* app. 
LEAD;PHOTOELECTRON SPECTROSCOPY 
Analysis of dust with combined X-ray photoelectron and atomic 
absorption spectroscopy, 4)37159 
LEAD;PHOTONUCLEAR REACTIONS 
High energy photoproduction of the rho and rho’ vector mesons 
R®, 4)37664 *COO-1195-412° 
LEAD;X-RAY FLUORESCENCE ANALYSIS 
EML surface air sampling program) the quality of analysis, 1977 
SQuality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 *EML-349° 
LEAD 208 TARGET;NEUTRON REACTIONS 
North Carolina State University Nuclear Structure Research at 
the Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1978-March 31, 1979, 4)37705 *ORO-3624-19° 
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LEAD 210;AERIAL MONITORING 
High altitude balloon sampling program * Monitoring of 
radioactivity at selected altitudes in the stratosphere®, 4)37462 
SEML-349 
LEAD 210;ENVIRONMENTAL EXPOSURE PATHWAY 
Food chain rt of 7!°Pb resulting from uranium milling 
activities, 4)37478 *IAEA-SM-237;43° 
LEAD 210;ENVIRONMENTAL TRANSPORT 
Food chain transport of *"°Pb resulting from uranium milling 
activities, 4)37478 *IAEA-SM-237;43° 
LEAD 210;RADIATION MONITORING 
Radioactivity in the lower stratosphere, 4)37461 *EML-349° 
LEAD 210;RADIOECOLOGICAL CONCENTRATION 
Food chain transport of *“°Pb resulting from uranium milling 
activities, = STAEA-SM-237;43° 
LEAD ALLOYS 
See also LEAD BASE ALLOYS 
LEAD ALLOYS;CRITICAL FIELD 
Ex tal investigations on the md of the upper critical 
in type II superconductors, 4)37728 
ALLOYS;ELECTRIC CONDUCTIVITY 
sVacsual resistance effect shown in a periodic S-N-S system *Pb- 
Sn lamellar eutectic®, 4)37749 
LEAD BASE ALLOYS;CORROSION 
Lead-calcium alloy *German patent®, 4)36597 
LEAD BASE ALLOYS;CRITICAL FIELD 
Anisotropy of H;sub c2; in PbTl-alloys, 4)37732 
LEAD BASE ALLOYS;MAGNETIC FIELD CONFIGURATIONS 
Correlations between flux line lattice and crystal lattice, 4)37738 
LEAD BASE ALLOYS;MAGNETIC FLUX 
Morphology of flux line lattices in single crystalline Type II 
superconductors, 4)37737 
LEAD BASE ALLOYS;SUPERLATTICES 
Correlations between flux line lattice and crystal lattice, 4)37738 
LEAD COMPOUNDS;CORROSIVE EFFECTS 
Corrosion mechanisms in refuse-fired steam generators related to 
superheater tube failure, 4)37327 
LEAD HYDROXIDES;ELECTRONIC STRUCTURE 
Bandstructure calculations for metal hydrogen systems, 4)37121 
®SAND-79-0493C® 
LEAD HYDROXIDES;LATTICE PARAMETERS 
Bandstructure calculations for metal hydrogen systems, 4)37121 
SSAND-79-0493C® 
LEAD OXIDES;ELECTRICAL PROPERTIES 
nse of ferroelectric ceramics to uniaxial stress *Nb doped 
amiante 95;5°, 4)37117 "SAND-79-0610C® 
XIDES;MECHANICAL PROPERTIES 
es of ferroelectric ceramics to uniaxial stress *Nb doped 
95;5%, 4)37117 SSAND-79-0610C® 
ES;PHASE TRANSFORMATIONS 
“Response rate ferroelectric ceramics to uniaxial stress *Nb doped 
PZT 95;5°, 4)37117 ®SAND-79-0610C® 
LEAD-ACID BA ;BATTERY CHARGING 
ars storage battery *Patent( Hz electrode to monitor charging®, 
4)36568 
LEAD-ACID BATTERIES;BATTERY PASTE 
agi dust to produce electrode masses for lead accumulators 
tent®, 4)36582 
Metbad far for lead crystal storage cells and storage devices made 
therefrom *Patent®, 4)36570 
LEAD-ACID BATTERIES;CATHODES 
Method for lead crystal storage cells and storage devices made 
therefrom *Patent®, 4)36570 
LEAD-ACID BATTERIES;CONTAINERS 
masons battery with degasification device *German patent®, 
4)36583 
LEAD-ACID BATTERIES;DEGASSING 
Multi-cell battery with degasification device *German patent®, 
4)36583 
LEAD-ACID BATTERIES;ELECTRODES 
Lead solution accumulator with doped base electrodes *German 
patent®, 4)36574 
Tube jacket for batteries, method for its fabrication and device to 
eeprom the method *German patent®, 4)36585 
ACID BATTERIES;GRIDS 
Grids for lead storage batteries *Patent®, 4)36593 
Lead battery *German patent®, 4)36596 
Lead battery grid *Patent®, 4)36573 
Lead-calcium alloy *German patent®, 4)36597 
<a acid storage battery and grid therefor *Patent®, 
4)36571 
LEAD-ACID BATTERIES;SEALS 
Secondary battery *German patent, 4)36584 
LEAVES;NECROSIS 
Uptake of sulfuric acid mist by plant canopies Exposure chamber 
studies with maize and soybeans®, 4)37578 *COO-4367-1° 
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LEGISLATION;DECISION MAKING 
Explaining energy votes in the Ninety-Fourth Congress, 4)36685 
UT;CES-PS-1° 
LENS *CRYSTALLINE® 
See CRYSTALLINE LENS 
LEPTON-HADRON INTERACTIONS;INCLUSIVE 
INTERACTIONS 
Status of &-scaling *Review®, 4)37691 
LEUKEMIA;ETIOLOGY 
Bovine lymphocytic leukemia) studies of etiology, pathogenesis 
and mode of transmission. Progress report No. 18, June 1975- 
June 1978, 4)37535 *COO-0910-47° 
LEUKEMIA VIRUS;LEUKEMOGENESIS 
Bovine lymphocytic leukemia) studies of etiology, pathogenesis 
and mode of transmission. Progress report No. 18, June 1975- 
June 1978, 4)37535 *COO-0910-47° 
LEUKEMOGENESIS;AGE DEPENDENCE 
Bovine lymphocytic leukemia) studies of etiology, pathogenesis 
and mode of transmission. Progress report No. 18, June 1975- 
June 1978, 4)37535 *COO-0910-47° 
LEVITATED TRAINS;CALCULATION METHODS 
Numerical calculation of magnetic suspension devices, 4)37026 
LEVITATED TRAINS;ELECTROMAGNETIC FIELDS 
Numerical calculation of magnetic suspension devices, 4)37026 
LEVITATED TRAINS;ELECTROMAGNETS 
Calculation of electromagnet of magnetic suspension system for 
high-speed surface transport *hsot®, 4)37025 
LEVITATED TRAINS;FEASIBILITY STUDIES 
Toronto to Montreal) 90 minutes by maglev, 4)37020 
LEVITATED TRAINS;MECHANICAL VIBRATIONS 
Dynamics of magnetically levitated vehicles *In Japanese’, 
4)37027 
LEVITATED TRAINS;POWER DEMAND 
Power consumption for alternative maglev systems, 4)37023 
LICHENS;RADIOACTIVITY 
Caesium-137 in the foodchain lichen-reindeer-man during 1976 to 
1978, 4)37474 ®COO-3011-10° 
Determination of ** Pu in evnironmental samples by liquid 
scintillation counting) preliminary report, 4)37472 *COO-3011- 
10 


Radioactive foodchains in the subarctic environment. Progress 
report, November 15, 1977-November 14, 1978 *Leading 
abstract®, 4)37471 *COO-3011-10° 

Studies on behaviour of transuranic elements in plants, 4)37473 
§&COO-3011-10° 

LICHENS;RADIONUCLIDE KINETICS 

Caesium-137 in the foodchain lichen-reindeer-man during 1976 to 
1978, 4)37474 ®COO-3011-10° 

Radioactive foodchains in the subarctic environment. Progress 
report, November 15, 1977-November 14, 1978 ®Leading 
abstract®, 4)37471 *COO-3011-10° 

Studies on behaviour of transuranic elements in plants, 4)37473 
§COO-3011-10° 

LI-DRIFTED GE DETECTORS;CALIBRATION STANDARDS 
Method for quick calibration of Ge®Li® detectors by **Eu 
standard ®100 to 1500 keV ®, 4)37405 
LIFE SPAN;BIOLOGICAL EVOLUTION 
Longevity, aging, and death) an evolutionary perspective, 4)37517 
LIFE SPAN;BIOLOGICAL RADIATION EFFECTS 
Life shortening in RFM and BALB;c mice as a function of 
radiation quality, dose, and dose rate, 4)37548 
LIFE-CYCLE COST 
Energy conservation and life-cycle-costing methods, 4)36607 
LIGASES;PHYSICAL PROPERTIES 

Physically altered leucyl-tRNA synthetase complex in a CHO cell 
mutant, 4)37510 

GHT 


See VISIBLE RADIATION 
LIGHT NUCLEI;KAON PLUS REACTIONS 
Nuclear structure and the single charge exchange, 4)37702 ®LA- 
UR-79-307° 
LIGHT NUCLEI;PION PLUS REACTIONS 
Nuclear structure and the single charge exchange, 4)37702 *LA- 
UR-79-307° 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS;CONTROL SYSTEMS 
Lighting controls) their current use and possible improvement, 
4)36884 
LIGHTING SYSTEMS;PHOTOVOLTAIC POWER SUPPLIES 
Market definition studies for photovoltaic highway applications, 
4)36039 *DOE;NASA;0040-78; 1° 
LIGNIN;BIODEGRADATION 
Chemistry and physiology of the fungal degradation of lignin, 
4)37532 


LIQUID FLOW;HEAT TRANSFER 


LIGNITE;CHEMICAL COMPOSITION 
Coal pyrolysis by hot solids from a fluidized bed combustor. 
Quarterly progress report, June 1-August 31, 1978, 4)35585 
8FE-MIT-2295T27-5 
LIGNITE;FLUIDIZED-BED COMBUSTION 
Coal pyrolysis by hot solids from a fluidized bed combustor. 
Quarterly progress report, June 1-August 31, 1978, 4)35585 
8FE-MIT-2295T27-5 
LIGNITE;OXIDATION 
Correlation of weathered lignite with pH and depth of cover, 
4)35643 
LIGNITE;PYROLYSIS 
Coal pyrolysis by hot solids from a fluidized bed combustor. 
Quarterly progress report, June 1-August 31, 1978, 4)35585 
8FE-MIT-2295T27-5 
LIGNITE;WEATHERING 
Correlation of weathered lignite with pH and depth of cover, 
4)35643 
LIMITERS;HEAT FLUX 
Heat flux to the material surfaces in a tokamak, 4)38010 
INACS 


See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
ORELA 


L 


LINEAR ACCELERATORS;COLLIDING BEAMS 
Feasibility of creating a superhigh energy colliding electron- 
positron beam facility, 4)37364 ®SLAC-Trans-186° 
LINEAR ACCELERATORS;ELECTRON BEAM INJECTION 
Experimental test accelerator *ETA®, 4)37381 *UCRL-82448° 
LINEAR ACCELERATORS;PERFORMANCE 
Intense ion beam acceleration and transport, 4)37952 *CONF- 
771035-P1° 
Low beta accelerating system for heavy ions, 4)37366 *BNL- 
25772 
LINERS;DEFORMATION 
Instability behavior of stiffened dome liners under construction 
condition, 4)36469 *INIS-mf-4373° 
LINERS;FASTENERS 
Containment liner plate anchors and steel embedments test results, 
4)36465 ®INIS-mf-4373° 
LIPIDS;BIOCHEMICAL REACTION KINETICS 
Membrane-membrane interactions in a lipid-containing 
bacteriophage system. Progress report, October 1977-September 
30, 1978, 4)37544 *®COO-2311-29° 
LIQUEFIED NATURAL GAS;COMBUSTION 
Modification work of Kyushu Electric Power Company’s 
shinkokura No. 2 Boiler for LNG firing system *In Japanese, 
4)36318 
LIQUEFIED NATURAL GAS;ENERGY RECOVERY 
Electricity generation by utilization of LNG cold, 4)36923 *AED- 
CONF-77-257-003° 
LIQUEFIED NATURAL GAS;GAS SPILLS 
Comparison of hydrostatic and nonhydrostatic models as applied 
to the prediction of LNG vapor spread and dispersion, 4)35805 
SUCID-18097° 
LIQUEFIED NATURAL GAS;IMPORTS 
Liquified natural gas imports) are they worth the risk, 4)35803 
LIQUEFIED NATURAL GAS;UNDERGROUND STORAGE 
Underground storage for cold and hot products and methods for 
constructing same *Patent®, 4)35810 
LIQUEFIED NATURAL GAS;USES 
Problem of utilization of liquefied gas as a fuel component for 
automotive diesel engines, 4)35801 
LIQUEFIED PETROLEUM GASES;UNDERGROUND 
STORAGE 
Underground storage for cold and hot products and methods for 
constructing same *Patent®, 4)35810 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID COLUMN CHROMATOGRAPHY 
Role of high-performance liquid chromatography in water 
analysis, 4)37143 
Use of HPLC in environmental analytics, 4)37170 
LIQUID CRYSTALS;DISTURBANCES 
Theoretical aspects of magnetic field interactions with biological 
systems ®*Examples of molecular basis of interactions®, 4)37597 
SLBL-7452° 
LIQUID FLOW;CAVITATION 
Role of Froude’s criterion in cavitation tests, 4)37306 
LIQUID FLOW;FREEZING 
Freezing-melting heat transfer in a tube flow, 4)37301 
LIQUID FLOW;FROUDE NUMBER 
Role of Froude’s criterion in cavitation tests, 4)37306 
LIQUID FLOW;HEAT TRANSFER 
Freezing-melting heat transfer in a tube flow, 4)37301 
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LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS;CRITICAL HEAT FLUX 
Analytical and experimental studies of bubble growth in 
heated liquid metals under a uniform magnetic field, 


Analytical and experimental studies of bubble growth in 
superheated liquid metals under a uniform magnetic field, 
4)37659 

Effect of liquid inertia on bubble growth in the presence of a 
magnetic field, 4)37658 

LIQUID METALS;NUCLEATE BOILING 

Analytical and experimental studies of bubble growth in 
superheated liquid metals under a uniform magnetic field, 
4)37659 

Effect of liquid inertia on bubble growth in the presence of a 
magnetic field, 4)37658 

LIQUID METALS;SPECIFIC HEAT 
Heat capacity of liquid metal heat carriers based on binary systems 
with na, k, cs componentns, 4)37303 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES;CHARGES 
Response of firms to pollution charges, 4)36622 
LIQUID-METAL MHD GENERATORS;ECONOMICS 

Liquid-metal MHD coupled to coal-fired fluidized-bed 

combustors, 4)36752 
LIQUID-METAL MHD GENERATORS;FLUIDIZED-BED 

COMBUSTORS 

Liquid-metal MHD coupled to coal-fired fluidized-bed 
combustors, 4)36752 

LIQUID-METAL MHD GENERATORS;OPERATION 

Preliminary experimental results from the MHD-staustrahlrohr, 

4)36746 
LIQUID-METAL MHD GENERATORS;PERFORMAN 

Liquid-metal MHD coupled to coal-fired fluidized-bed 

combustors, 4)36752 
LIQUID-METAL MHD GENERATORS;PERFORMANCE 
TESTING 


Influence of wall-jet gas injection on liquid-metal MHD generator 
performance, 4)36756 
LIQUID-METAL MHD GENERATORS;TWO-PHASE FLOW 
Effect of liquid inertia on bubble growth in the presence of a 
magnetic field, 4)37658 
iUIDS 


See also LIQUID CRYSTALS 
LIQUID METALS 
LIQUIDS;CAPILLARY FLOW 
Numerical study of capillary stability in a circular cylindrical 
container with a concave spheroidal — 437299 
LITHIUM;ABSORPTION SPECTROSCO. 
Atomic absorption —s with an or graphite 
braid atomizer, 4)37 
LITHIUM;CORROSIVE EFFECTS 
Thermal-gradient mass transfer in lithium-stainless steel systems, 
4)37090 *CONF-790125-39° 
LITP""JM;FIRE HAZARDS 
Thermal response of fusion reactor containment to lithium fire, 
4)37943 *CONF-780508-P2° 
LITHIUM;RECOVERY 
Electrolytic method for the production of lithium using a lithium- 
amalgam electrode *Patent®, 4)37200 
Preliminary design and analysis of recovery of lithium from brine 
with the use of a selective extractant *DOE-sponsored 
research®, 4)36628 
LITHIUM;RESERVES 
Lithium reserves and resources, 4)35951 
LITHIUM;RESOURCES 
Potential lithium requirements for fusion power plants, 4)35952 
LITHIUM BORIDES; THERMOLUMINESCEN 
Effect of heating rate on thermoluminescent efficiency in the 
linear dose range, 4)37406 
LITHIUM CHLORIDES;ELECTROCHEMISTRY 
Solubility products of metal sulfides in molten salts) measurements 
and calculations for iron sulfide *FeS® in the LiCl-KCl eutectic 
composition, 4)37199 
LITHIUM FLUORIDES;THERMOLUMINESCENCE 
Effect of heating rate on thermoluminescent efficiency in the 
linear dose range, 4)37406 
LITHIUM HYDRIDES;ELECTRONIC STRUCTURE 
Mound Facility activities in chemical and physical research) July- 
December 1978, 4)37188 *MLM-2590° 


ERA Vol. 4, No. 13 


LITHIUM OXIDES;FABRICATION 
Design and development of a glass ceramic seal for high pressure 
pyrotechnic actuators, 4)37107 *"SAND-78-2004° 
LITHIUM OXIDES; EXPANSION 
Glass-ceramics for sealing to Pd-Ag alloys, 4)37045 *SAND-79- 


0248 
LITHIUM SULFIDES;SOLUBILITY 
Solubility products of metal sulfides in molten salts) measurements 
and calculations for iron sulfide *FeS* in the LiCl-KC1 eutectic 
composition, 4)37199 
-SULFUR BATTERIES;BATTERY CHARGING 
Method to fabricate an electrochemical cell *Patent®, 4)36560 
-SULFUR BATTERIES;CATHODES 
Cells having cathodes containing chalcogenide compounds of the 
formula M;sub a;FeX;sub b; and species thereof exhibiting alkali 
metal incorporation *Patent®, 4)36569 
LITHIUM-SULFUR BATTERIES;FABRICATION 
Method to fabricate an electrochemical cell *Patent®, 4)36560 
LITHIUM-SULFUR BATTERIES;PERFORMANCE 


New types of primary and secondary batteries, 4)36565 
LITHIUM-SULFUR BA s;RESEARCH PROGRAMS 

High-performance batteries for electric-vehicle propulsion and 
stationary energy storage. Progress report, October 1977- 
September 1978, 4)36555 *ANL-78-94° 

LITHIUM-WATER-AIR BATTERIES;WASTE PROCESSING 

Electrolytic method for the production of lithium using a lithium- 

amalgam electrode *Patent®, 4)37200 
LIVER;QUANTITATIVE CHEMICAL ANALYSIS 

Solvent extraction method for determination of thorium in soft 

tissues, 4)37152 
LIVER;RADIATION DOSES 

Distribution of fallout plutonium in southern Finns, 4)37556 

®COO-3011-10° 
LIVER;RADIOACTIVITY 

Concentrations of '*7Cs, !°Po, and 7°® 74°Pu in tissues of Lapps. 
Preliminary report, 4)37557 *COO-3011-10° 

Distribution of fallout plutonium in southern Finns, 4)37556 
§COO-3011-10° 

Plutonium in tissues of reindeer during 1963-1977) the 

trointestinal —— from food, 4)37561 *COO-3011-10° 
LIVER:RADIONUCLID IE KINETICS 

Concentrations of '*7Cs, ?"°Po, and *** 24°Pu in tissues of Lapps. 
Preliminary report, 4)37557 *COO-3011-10° 

Plutonium in tissues of reindeer during 1963-1977) the 
gastrointestinal — from food, 4)37561 *COO-3011-10° 

LMFBR TYPE REA 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
PFR REACTOR 
LMFBR TYPE REACTORS;ACTIVITY LEVELS 

Fuel quantities, activity inventories, and radioactive releases from 

light-water reactors and sodium-cooled fast breeders, 4)36488 
E-tr-27 
LMFBR TYPE REACTORS;BELLOWS 

Simplified design methods for bellows, 4)36410 °ESG-DOE- 

13267 
LMFBR TYPE REACTORS;COVER GAS 

Diffusion coefficients of sodium vapors in argon and helium, 
4)36420 

Sodium mists behavior in cover gas space of an LMFBR) 
experimental study, 4)36416 *JAPFNR-406° 

LMFBR TYPE REACTORS;DESIGN 

Further examination of the pool type 1000 MWe LMFBR. 
Volume 2. Examination of NSSS concepts. Interim report, 
4)36407 *EPRI-NP-881°Vol.2% 

Further examination of the pool type 1000 MWe LMFBR. 
Volume 3. Examination of NSSS concepts *continued®. Interim 
report, 4)36408 *EPRI-NP-881*Vol.3” 

Further examination of the pool type 1000 MWe LMFBR. 
Volume 4. Examination of balance of plant. Interim report, 
4)36409 *EPRI-NP-881*Vol.4% 

LMFBR TYPE REACTORS;FAILED ELEMENT MONITORS 

Sodium technology —_— report, July-September 1978, 4)36413 
SHEDL-TME-78-92 

LMFBR TYPE REACTORS;FIRE EXTINGUISHERS 
Testing of a graphite-based extinguishing powder for use on liquid 
metal fires, 4)36425 *DOE-tr-69° 
LMFBR TYPE REACTORS;FUEL ASSEMBLIES 
— evaluation of advanced wire-wrap assemblies, 
2 
LMFBR TYPE REACTORS;FUEL CYCLE 

Fast reactor program reprocessing project-pyrochemical head-end 

a technical and economic evaluation, 4)35875 *PNL- 
-35 
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LMFBR TYPE REACTORS;FUEL ELEMENT CLUSTERS 
Breeder Reactor Safety and Core Systems Programs. Progress 
report, July-September 1978 ®*Thermal-hydraulic-out-of-reactor 
safety facility®, 4)36523 °ORNL;TM-6698° 
Heat removal from a completely blocked breeder element by 
sodium boiling, 4)36415 *INIS-mf-4385° 
LMFBR TYPE REACTORS;FUEL ELEMENT FAILURE 
Breeder Reactor Safety and Core Systems Programs. Progress 
report, July-September 1978 ®*Thermal-hydraulic-out-of-reactor 
safety facility®, 4)36523 °ORNL;TM-6698° 
LMFBR TYPE REACTORS;FUEL PINS 
FR2-Loop experimental series 5, irradiation, post-irradiation 
examination, and analysis of the FCMI, 4)36426 *DOE-tr-70° 
LMFBR TYPE REACTORS;FUEL-COOLANT INTERACTIONS 
Characterization of fragmented fuel from a thermal fuel-sodium 
interaction, 4)36515 
Heat transfer and fluid flow aspects of fuel-coolant interactions, 
4)36504 ®COO-2781-12TR® 
LMFBR TYPE REACTORS;IN-SERVICE INSPECTION 
Ultrasonic techniques for in-service inspection of austenitic 
stainless steel welds at 200°C, 4)36411 °HEDL-SA-1546° 
LMFBR TYPE REACTORS;MELTDOWN 
Heat transfer characteristics of a non-boiling pool with spatially 
uniform gas injection, 4)36505 *COO-4171-3° 
LMFBR TYPE REACTORS;PIPES 
Icepel analysis of and comparison with simple elastic-plastic 
piping experiments, 4)36501 *ANL-78-105° 
LMFBR TYPE REACTORS;PRESSURE GAGES 
Pressure sensor for high-temperature liquids *Patent( LMFBR*®, 
4)36423 
LMFBR TYPE REACTORS;PRIMARY COOLANT CIRCUITS 
Intercomparison of auto- and cross-power spectral density 
surveillance systems for sodium boiling detection in fast 
reactors, 4)36422 
PLENUM-2A) a program for transient analysis of LMFBR outlet 
plenums, 4)36405 *ANL-CT-79-17° 
Sodium technology progress report, July-September 1978, 
4)36413 *HEDL-TME-78-92 
LMFBR TYPE REACTORS;RADIOACTIVE EFFLUENTS 
Fuel quantities, activity inventories, and radioactive releases from 
light-water reactors and sodium-cooled fast breeders, 4)36488 
8 DOE-tr-27° 
LMFBR TYPE REACTORS;RADIOACTIVE WASTES 
Fuel quantities, activity inventories, and radioactive releases from 
light-water reactors and sodium-cooled fast breeders, 4)36488 
8DOE-tr-27° 
LMFBR TYPE REACTORS;REACTOR ACCIDENTS 
FCI potential of oxide and carbide fuels) results of the prompt 
burst series at Sandia Laboratories, 4)36525 *SAND-79-0752C® 
LMFBR TYPE REACTORS;REACTOR COMPONENTS 
High temperature structural design technology) validation. 
Quarterly progress report for period ending February 28, 1978 
Inelastic behavior and strain tolerances of SS 304 and 316 
components for LMFBR and FFTF®, 4)36419 °WARD-HT- 
3045-34° 
Reactor Development Program. Progress report, December 1978, 
4)36502 °ANL-RDP-78* 
Sodium-NaK engineering handbook. Volume IV. Sodium pumps, 
valves, piping, and auxiliary equipment * Book®, 4)36424 
Sodium technology progress report, July-September 1978, 4)36413 
SHEDL-TME-78-92° 
LMFBR TYPE REACTORS;REACTOR COOLING SYSTEMS 
Binary cycle with potassium and N2O, vapors for NPP with a fast 
sodium reactor, 4)36414 ®INIS-mf-4316° 
Predictive technique for temperature and eddy diffusivity 
distributions in liquid metal turbulent pipe flow, 4)36430 
LMFBR TYPE REACTORS;REACTOR CORE DISRUPTION 
Bubble behavior in LMFBR core disruptive accidents. Annual 
report, October 1977-September 1978, 4)36520 *NUREG;CR- 
0604 


Bubble worth variation in molten cores from a hypothetical core 
disruptive accident, 4)36528 
Heat transfer and fluid flow aspects of fuel-coolant interactions, 
4)36504 ®*COO-2781-12TR® 
PROSA-1) a probabilistic response-surface analysis code, 4)36500 
8 ANL-78-56° 
LMFBR TYPE REACTORS;REACTOR CORES 
Measurements of subassembly and core temperature distributions 
in an LMFBR, 4)36543 
LMFBR TYPE REACTORS;REACTOR INSTRUMENTATION 
Intercomparison of auto- and cross-power spectral density 
surveillance systems for sodium boiling detection in fast 
reactors, 4)36422 
Reactor Development Pro; Ogram. Progress report, December 1978, 
4)36502 °ANL-RDP-78 


LOSS OF COOLANT;PRESSURE GRADIENTS 


LMFBR TYPE REACTORS;REACTOR INTERNALS 
Influence of scale size and fluid thermal properties in simulating 
LMFBR outlet plenum behavior, 4)36429 
LMFBR TYPE REACTORS;REACTOR KINETICS 
Reactor Development Pro; ‘ogram. Progress report, December 1978, 
4)36502 *ANL-RDP-78 
LMFBR TYPE REACTORS;REACTOR MATERIALS 
Sodium-NaK engineering handbook. Volume IV. Sodium pumps, 
— piping, « and auxiliary yr ®Book®, 4)36424 
R TYPE CTORS;REA SAFETY 
Reactor avalon Pro ‘ogram. Ponape report, December 1978, 
4)36502 *ANL-RDP-78 
LMFBR TYPE REACTORS;REMOTE VIEWING EQUIPMENT 
UV viewing through sodium coolant, 4)36421 
LMFBR TYPE REACTORS;SPECIFICATIONS 
Further examination of the pool type 1000 MWe LMFBR. 
Volume 1. Executive summary, 4)36406 *EPRI-NP-881- 
SY®Vol.1” 
LMFBR TYPE REACTORS;STEAM GENERATORS 
Full scale tests and thermal design correlation for coiled once- 
through steam generators, 4)36333 
Tritium permeation through Fe-2 1;4 Cr-1 Mo steam generator 
material, 4)37086 
LMFBR TYPE REACTORS;TRANSIENTS 
Users’ manual for the SSC-L code, 4)36516 *NUREG;CR- 
0452°Vol.1” 
LMFBR TYPE REACTORS;WELDED JOINTS 
Ultrasonic techniques for in-service inspection of austenitic 
stainless steel welds at 200°C, 4)36411 *HEDL-SA-1546° 
LNG 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT;DATA ACQUISITION SYSTEMS 
Bi-directional power-line-carrier load management, 4)36368 
LOADING *REACTOR® 
See REACTOR FUELING 
LOBSTERS;BEHAVIOR 
Mass migration of spiny lobster, Panulirus argus *Crustacea) 
Palinuridae®) synopsis and orientation, 4)37502 
LOBSTERS;MIGRATION 
Mass migration of spiny lobster, Panulirus argus *Crustacea) 
Palinuridae®) synopsis and orientation, 4)37502 
LOFT REACTOR;DENSITOMETERS 
LOFT advanced densitometer for nuclear loss-of-coolant 
experiments, 4)36490 *CONF-790505-6° 
Neutron ae requirements for the loft densitometers, 4)36494 
SLTR-141-97 
Ultrasonic density detector air-water flow test, 4)36493 *LTR- 
141-91° 
LOFT REACTOR;REACTOR SAFETY EXPERIMENTS 
Reflood heat transfer and carryover rate fraction correlations for 
loft evaluation model —e 4)36492 ®LTR-20-96° 
LONG TERM IRRADIATI 
See CHRONIC IRRADIA ATION 
SS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT;DYNAMIC LOADS 
Complex study on the reliability assessment of the containment of 
a PWR. Part I. Magnitude and probability of internal load 
behavior, 4)36511 ®INIS-mf-4373° 
Complex study on the reliability assessment of the containment of 
a PWR. III. Structural reliability assessment under internal and 
external loading conditions, 4)36513 *INIS-mf-4373° 
LOSS OF COOLANT;FILM BOILING 
Low-flow film boiling heat transfer on vertical surfaces. I. 
Theoretical model, 4)36537 
LOSS OF COOLANT;HEAT TRANSFER 
Analytical model for bottom reflooding heat transfer in light 
water reactors, 4)36534 
UF data report for LOFT Power Ascension Test L2-2 
WR‘, 4)36517 SNUREG;CR-0492° 
Masa! 29 oe accidents in small compact nuclear reactors 
SPWR°®, 4)36527 
Reflood heat transfer in a light water reactor, 4)36540 
LOSS OF COOLANT;HYDRAULICS 
Downcomer flow calculations. Status + a February 1979 
SPWR’, 4)36521 "NUREG;CR-0704 
Experiment data oy od for LOFT Power Ascension Test L2-2 
SPWR®, 4)36517 SNUREG;CR-0492° 
Loss-of-coolant accidents in small compact nuclear reactors 
SPWR’, 4)36527 
LOSS OF COOLANT;PRESSURE GRADIENTS 
Comparison of calculated and experimental values in a full 
pressure containment after a loss-of-coolant accident *PWR®, 
4)36512 *INIS-mf-4373° 
Simulation of dynamic pressure differences in full-pressure 
containments after a loss-of-coolant accident, comparison 





LOSS OF COOLANT;SIMULATION 


between theoretical and experimental results *PWR°, 4)36514 
SINIS-mf-4373° 
LOSS OF COOLANT;SIMULATION 
Imaging optical probe for ressurized 620°K steam-water 
po saan 4)37411 *CONF-790505-5° 
LOSS OF COOLANT;TEST FACILITIES 
Imaging optical probe for pressurized 620°K steam-water 
environment, 4)37411 *CONF-790505-5° 
LOSS OF COOLANT;TWO-PHASE FLOW 
Drag-disc turbine transducer data evaluation methods for d 
steam-water mass flow measurements *PWR®, 4)37410 *CONF- 
790505-3° 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOW BTU GAS;CHEMICAL COMPOSITION 
Development of combustion data to utilize low-Btu gases as 
industrial process fuels. Project 61004 special report No. 5) flat- 
flame burner, 4)35691 *FE-2489-36° 
Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases, 4)35538 *FE-2762-6° 
LOW BTU GAS;COMBUSTION 
Development of combustion data to utilize low-Btu gases as 
industrial process fuels. Project 61004 special report No. 5) flat- 
flame burner, 4)35691 *FE-2489-36° 
Fate of pollutants in industrial gasifiers, 4)35630 *EPA-600;7-78- 
063 
LOW BTU GAS;EVALUATION 
Low- and medium Btu ee ae —_ on a focus group 
discussion, 4)35510 *DOE;TIC-1002: 
LOW BTU GAS;MARKET 
Low- and medium Btu gasification) report on a focus group 
discussion, 4)35510 *DOE;TIC-10024° 
Preliminary market evaluation for gas produced by underground 
gasification of western coal, 4)35725 "SAN-0115-T124-1° 
LOW INCOME GROUPS;RESIDENTIAL BUILDINGS 
Establishment of regulations. Part 440-weatherization assistance 
for low-income persons, 4)36881 
LOW-HEAD HYDROELECTRIC POWER PLANTS;DECISION 


MAKING 
ora authority engineer and small hydroelectric stations, 
4)36724 
LOW-HEAD HYDROELECTRIC POWER 
PLANTS;HYDRAULIC TURBINES 
Bulb turbines, 4)36005 *IDO-10076° 
W-LEVEL RADIOACTIVE WASTES;GROUND DISPOSAL 
Disposal of radioactive waste in the USSR, 4)35931 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LT-3 TOKAMAK;ION SPECTROSCOPY 
Spectroscopic observation of LT-3 tokamak plasma at disruptive 
instability, 4)37780 
LT-3 TOKAMAK;PLASMA DIAGNOSTICS 
Spectroscopic observation of LT-3 tokamak plasma at disruptive 
instability, 4)37780 
LUBRICATING OILS 
See also WASTE OILS 
LUBRICATING OILS;ADDITIVES 
Toxicity of some typical lubricating oil additives, 4)37588 
LUBRICATING cope nega 
— re-refining Lo an engineering evaluation. Final 
rt, 4)35787 "BETC;RI-79;1° 
LucI 'DEUTERON REACTIONS 
Thick-target neutron and y-ray yields induced b by medium-energy 
roton and deuteron bombardments, 4)37721 *UCID-18086° 
LU sPROTON REACTIONS 
Thick-target neutron and y-ray yields induced by medi 
proton and deuteron bombardments, 4)37721 UCID. 18086" 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNG CLEARANCE;BIOLOGICAL RADIATION EFFECTS 
Suppression of the pulmonary clearance of Staphylococcus aureus 
in mice that had inhaled either '“*CeO. or *PuOz, 4)37553 
LUNGS;DOSE RATES 
Suppression of the pulmonary clearance of Staphylococcus aureus 
in mice that had inhaled either '“*CeO, or ***PuOz, 4)37553 
LUNGS;ELECTRON MICROSCOPY 
Optical and electron microscopy studies of the retention of 
asbestos fibers in rat lung, 4)37580 °>ORNL;TM-6827° 
LUNGS;MICROSCOPY 
Optical and electron microscopy studies of the retention of 
asbestos fibers as rat lung, 4)37580 °ORNL;TM-6827° 
LUNGS;RADIATION DOSES 
Bioassay at uranium mills) a discussion of Nuclear Regulatory 
n regulatory guide 8.22, 4)35938 *UCID-18027 
Distribution of fallout plutonium in southern Finns, 4)37556 
§COO-3011-10° 
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Evaluation of the health hazard from inhaled krypton-85, 4)37555 
*BNL-25813° 
LUNGS;RADIOACTIVITY 
Concentrations of '*’Cs, "Po, and **° Pu in tissues of Lapps. 
report, 4)37557 ®°COO-3011-10° 
Distribution of fallout plutonium in southern Finns, 4)37556 
®COO-3011-10° 
Plutonium in tissues of reindeer during 1963-1977) the 
gastrointestinal absorption from food, 4)37561 *COO-3011-10° 
LUNGS;RADIONUCLIDE KINETICS 
Concentrations of *7Cs, ?!°Po, and 7°° Pu in tissues of Lapps. 
Preliminary report, 4)37557 *COO-3011-10° 
Plutonium in tissues of reindeer during 1963-1977) the 
gastrointestinal absorption from food, 4)37561 *COO-3011-10° 
LUNGS;SPATIAL DOSE DISTRIBUTIONS 
Tumorigenic hazard of particulate a activity in Syrian hamster 
lungs *Comparison of intratracheal ?°Po solutions with 
intravenous **7Pm- and ?** *°°Py-microspheres®, 4)37552 
LURGI PROCESS;ECONOMICS 
Economic evaluations of intermediate-Btu gas plants meeting the 
energy demands, 4)35558 
LURGI PROCESS; WASTE WATER 
Composition and biodegradability of organics in coal conversion 
wastewaters, 4)35608 *EPA-600;7-78-063° 
LUTETIUM HYDRIDES;OPTICAL PROPERTIES 
Photons as a probe of hydrogen in metals) photoelectron and 
optical studies, 4)37120 ®IS-M-186° 
LUTETIUM HYDRIDES;SORPTIVE PROPERTIES 
Photons as a probe of hydrogen in metals) photoelectron and 
optical studies, 4)37120 *IS-M-186° 
LWBR TYPE REACTORS;FUEL CHANNELS 
Critical heat flux experiments with a local hot patch in an 
internally heated annulus *LWBR development program®, 
4)36418 °WAPD-TM-1419° 
LWBR TYPE REACTORS;FUEL RODS 
Fuel rod welding *>LWBR development program’, 4)36417 
SWAPD-TM-1235° 
LYMPH NODES;RADIATION DOSES 
Distribution of fallout plutonium in southern Finns, 4)37556 
§COO-3011-10° 
LYMPH NODES;RADIOACTIVITY 
ae re of — plutonium in southern Finns, 4)37556 
COO-30 
LYMPHOCYTESBIOLOGICAL RADIATION EFFECTS 
Progress in developing a fully portable blood irradiator, 4)37400 
SPNL-2850°Pt. 1% 
Repetiticus nature of repaired DNA in mammalian cells *°UV 
radiation, 3H and "‘C tracer techniques®, 4)37537 *ORO-4761- 


6 
LYMPHOCYTES;METABOLISM 
Biochemical endpoints of glucocorticoid hormone action, 4)37506 
®UR-3490-1519° 
LYMPHOCYTES;PATHOLOGICAL CHANGES 
Bovine lymphocytic leukemia) studies of etiology, pathogenesis 
and mode of transmission. Progress report No. 18, June 1975- 
June 1978, 4)37535 *COO-0910-47° 
LYMPHOCYTES;RADIOIMMUNOASSAY 
In vitro cell-mediated immunity assay using **°I-iododeoxyuridine 
*Rats, dogs®, 4)37524 *PNL-2850° Pt.1 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOSARCOMAS;PATHOGENESIS 
Bovine aunreres leukemia) studies of etiology, pathogenesis 
and mode of transmission n. Progress report No. 18, June 1975- 
June 1978, “437535 *COO-0910-47° 


MACERALS;REFLECTIVITY 
Measurement of reflectance of coal macerals) its automation and 
significance, 4)35591 *FE-2030-TR10° 
MACHINE PARTS 
See also SHAFTS 
MACHINE PARTS;INSPECTION 
Mathematical treatment of measurement data for supplanting the 
use of an optical comparator in the inspection of manufactured 
4)37316 *SAND-78-1787° 
MACROPHAGES;RADIATION INJURIES 
Suppression of the pulmonary clearance of Staphylococcus aureus 
in mice that had inhaled either **CeO, or ***PuOz, 4)37553 
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MAGMA;CHEMICAL REACTIONS 
Experiment plan for characterization of the properties of molten 
rock at atmospheric and elevated pressures) Magma Energy 
Research Project, 4)37623 *"SAND-78-2227° 
MAGMA;PHYSICAL PROPERTIES 
Experiment plan for characterization of the properties of molten 
rock at atmospheric and elevated pressures) Magma Energy 
Research Project, 4)37623 *SAND-78-2227° 
MAGNESIUM;ABSORPTION SPECTROSCOPY 


Progress report, July 1975-September 1977, 4)35941 *NBL-289° 
MAGNESIUM COMPOUNDS;ELECTRICAL PROPERTIES 

Development, testing and evaluation of MHD materials and 
gns. Quarterly report, January-March 31, 1978, 
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component designs. 
4)36780 ®*FE-2248-1 
MAGNESIUM COMPOUNDS;ELECTROCHEMICAL 
CORROSION 
Development, testing and evaluation of MHD materials and 
component designs. _— report, January-March 31, 1978, 
4)36780 ®FE-2248-19 
MAGNESIUM COMPOUNDS; CONDUCTIVITY 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, January-March 31, 1978, 
4)36780 ®*FE-2248-19 
MAGNESIUM OXIDES 
See also SPINELS 
MAGNESIUM OXIDES;CORROSION 
Corrosion of potential MHD preheater materials in liquid slag and 
slag-seed, 4)37122 *ANL-77-21° 
MAGNESIUM OXIDES;MATERIALS TESTING 
Progress in the testing of refractories for directly-fired MHD air 
heater service, II, 4)36766 *ANL-77-21° 
MAGNESIUM OXIDES; 
Thermal shock behavior of magnesia chromite ceramic exposed to 
coal slag, 4)37115 *ANL-77-21° 
MAGNESIUM OXIDES;THERMAL SHOCK 
Thermal shock behavior of magnesia chromite ceramic exposed to 
coal slag, 4)37115 *ANL-77-21° 
MAGNESIUM OXIDES;TUNNELING 
Electronic properties of metals, alloys and molecules. Final report, 
4)37058 *ORO-3105-61° 
MAGNET COILS;PHYSICAL RADIATION EFFECTS 
Effects of radiation on TFTR coil materials, 4)37919 ®°CONF- 
790125-37° 
MAGNET CORES;FABRICATION 
Toroidal core winder *Patent®, 4)37245 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELD REVERSAL 
Cornell’s RECE-Program on field-reversing electron and ion 
rings, 4)37913 *°CONF-771035-P1° 
Intense relativistic electron ring for plasma confinement, 4)37916 
8CONF-771035-P1° 
Reversed field configuration created by a helical intense REB, 
4)37915 ®CONF-771035-P1° 
Reversed field geometry generated with a rotating e-beam, 
4)37917 ®>CONF-771035-P1° 
MAGNETIC FIELDS 
See also CRITICAL FIELD 
MAGNETIC FIELD REVERSAL 
MAGNETIC FIELDS;BIOLOGICAL EFFECTS 
Biological effects of magnetic fields) a bibliography, 4)37590 ®*LA- 
7723-MS* 
Effects of Begeete fields on rainbow trout development, 4)37501 
8PNL-2850 
Magnetic py on lower organisms * Arthropods, bacteria, bees, 
birds, fishes, and Tradescantia®, 4)37592 ®*L L-7452° 
Magnetic effects on mammals *Man, rabbits, monkeys, rats, mice®, 
4)37594 *LBL-7452° 
—— effects i in cellular and molecular systems, 4)37595 
LBL-74 
Proceedings a the biomagnetic effects workshop *Lead abstract®, 
4)37591 *LBL-7452° 
Theoretical aspects of magnetic field interactions with biological 
systems *Examples of molecular basis of interactions®, 4)37597 
SLBL-7452° 
MAGNETIC FIELDS;GENETIC EFFECTS 
Magnetic effects on ‘lower organisms * Arthropods, bacteria, bees, 
birds, fishes, and Tradescantia®, 4)37592 *LBL-7452° 
MAGNETIC FIELDS;RADIOSENSITIVITY EFFECTS 
Magnetic effects in cellular and molecular systems, 4)37595 *LBL- 
7452 
MAGNETIC FIELDS;SAFETY STANDARDS 
——_ field exposure guidelines *Recommendations for 
: occupational and nonoccupational exposures®, 4)37593 *LBL- 
‘452 


MAGNETIC MIRROR TYPE REACTORS 
See also FIELD-REVERSED MIRROR REACTORS 


MAGNETOSPHERE;ELECTRON DENSITY 


TMR REACTORS 
TMX DEVICES 
MAGNETIC MIRROR TYPE REACTORS;BREEDING 
BLANKETS 
Preliminary conceptual design of the blanket and power 
conversion system for the M Mirror Hybrid Reactor, 4)37944 
SCONF-780508-P1° 
MAGNETIC MIRROR TYPE REACTORS;FUEL CYCLE 
Isotopic processing of the fuel for the Standard Mirror Hybrid 
Reactor, 4)37942 *°CONF-780508-P2® 
MAGNETIC MIRROR TYPE REACTORS;HIGH-BETA PLASMA 
Simple binary collision theory of high beta mirror reactors, 
4)37801 *CONF-780508-P2® 
MAGNETIC MIRROR TYPE REACTORS;OPTIMIZATION 
Linear reactor system with impurity-seeded multiple-mirror end 
plug, 4)37896 
MAGNETIC MIRROR TYPE REACTORS;REVIEWS 
Mirror fusion-fission hybrids, 4)37891 
MAGNETIC MIRROR TYPE REACTORS; THERMODYNAMIC 
CYCLES 
Preliminary conceptual design of the blanket and power 
conversion system for the Mirror Hybrid Reactor, 4)37944 
®CONF-780508-P 1° 
MAGNETIC MIRRORS 
See also MFTF DEVICES 
2X DEVICES 
MAGNETIC MIRRORS;BEAM INJECTION HEATING 
E-beam heating of a mirror confined plasma as a function of the 
diode geometry and the magnetic field at the diode, 4)37755 
8CONF-771035-P1° 
Electron beam solenoid reactor concept, 4)37754 *°CONF-771035- 
Pl 
MAGNETIC MIRRORS;ELECTRON RINGS 
Cornell’s RECE-Program on field-reversing electron and ion 
rings, 4)37913 ®CONF-771035-P1° 
MAGNETIC MIRRORS;FLUTE INSTABILITY 
Suppression of plasma flute oscillations by a regulator with cross 
feedbacks, 4)37832 
MAGNETIC MIRRORS;ION RINGS 
Cornell’s RECE-Program on field-reversing electron and ion 
rings, 4)37913 ®°CONF-771035-P1° 
MAGNETIC MIRRORS;LASER-RADIATION HEATING 
Advances in laser solenoid fusion reactor design, 4)37878 *°CONF- 
780508-P 1° 
MAGNETIC MIRRORS;PLASMA CONFINEMENT 
Collisional loss of electrostatically confined species in a magnetic 
mirror, 4)37769 
Plasma energy confinement in conventional mirrors with 
externally heated electrons, 4)37767 
MAGNETIC MIRRORS;PLUGGING 
Report to DOE on the evaluation of initial trapping studies, 
4)37758 ®COO-4710-1° 
MAGNETIC MIRRORS;REACTOR FUELING 
Report to DOE on refueling of een es 4)37934 ®COO-4710-2° 
MAGNETIC MIRRORS;RES ROGRAMS 
Magnetic mirror fusion research at the Lawrence Livermore 
Laboratory, 4)37894 FUCRL-82318° 
MAGNETIC MIRRORS;VACUUM SYSTEMS 
Vacuum technology for magnetic fusion research, 4)38005 
SUCRL-52000-79-2° 
MAGNETIC STORMS;ELECTRON DENSITY 
Evolution of substorm and quiet-time electron anisotropies *30 = 
E;sub e; S 300 keV®, 4)37635 *LA-UR-78-3049® 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS;BUBBLES 
Analytical and experimental studies of bubble growth in 
superheated liquid metals under a uniform magnetic field, 
4)37659 
Effect of liquid inertia on bubble growth in the presence of a 
magnetic field, 4)37658 
MAGNETOHYDRODYNAMICS;FLOW MODELS 
Characterization of open-cycle coal-fired MHD generators. 
Quarterly technical summary report No. 6, October 1- 
December 31, 1977, 4)36791 *ARI-RR-116° 
MAGNETOSPHERE;DISTURBANCES 
Prediction of high-energy *+ 0.3 MeV® substorm-related 
magnetospheric particles *Probability®, 4)37636 *LA-UR-78- 
3050 
MAGNETOSPHERE;ELECTRON DENSITY 
Prediction of high-energy *+ 0.3 MeV® substorm-related 
magnetospheric particles *Probability®, 4)37636 *LA-UR-78- 
3050 





MAGNETOSPHERE;PROTON DENSITY 


MAGNETOSPHERE;PROTON DENSITY 
Prediction of high-energy *+ 0.3 MeV® substorm-related 
Senna particles *Probability®, 4)37636 *LA-UR-78- 


MAGNETOSP 

Evolution of substorm and Wess lectron anisotropies °30 = 
E;sub e; S 300 keV®, 4)37635 TTA: UR. 78-3049° 
GNETOTAIL;ELECTRON DENSITY 


Prediction of high-energy ° 5+ 0.3 MeV® substorm-related 
magnetospheric particles *Probability®, 4)37636 *LA-UR-78- 
3050° 


MAGNETOTAIL;PROTON DENSITY 
Prediction of high-energy *+ 0.3 MeV® substorm-related 
——- particles *Probability®, 4)37636 *LA-UR-78- 


MAINE;STRATEGIC PETROLEUM RESERVE 
te oe reserves in Maine, 4)35809 *NP-23668° 
;sBEHAVIOR 


Magnetic effects on mammals *Man, rabbits, monkeys, rats, mice®, 
4)37594 *LBL-7452° 
;sLIFE SPAN 
Longevity, aging, and death) an evolutionary perspective, 4)37517 
MAMMALS;PHYSIOLOGY 


Magnetic effects on mammals *Man, rabbits, monkeys, rats, mice®, 
4)37594 ®*LBL-7452° 
MAMMARY GLANDS;METABOLISM 
Simple technique for detection and quantitation of lactose 
synthesis and secretion, 4)37507 


See also PATIENTS 
PERSONNEL 
MAN;BEHAVIOR 
Magnetic effects on mammals *Man, rabbits, monkeys, rats, mice’, 
4)37594 ®*LBL-7452° 
MAN;CONTAMINATION 
EML diet studies) second quarter 1978 *Strontium-90 content of 
human dietary items purchased in New York City and San 
Francisco( and Sr ingestion there and in Chicago®, 4)37475 
SEML-349° 
UNSCEAR-who bone pro; 8 Sr content of human vertebral 
aa from Nepal®, 4)37558 *EML-349° 
;PHYSIOLOGY 


Magnetic effects on mammals *Man, rabbits, monkeys, rats, mice®, 
4)37594 *LBL-7452° 
MAN;RADIONUCLIDE KINETICS 
Evaluation of the health hazard from inhaled krypton-85, 4)37555 
SBNL-25813° 
MANGANESE;METALLURGICAL EFFECTS 
Surface and microstructural characterization of commercial 
breeder reactor candidate alloys exposed to 700°C sodium, 
4)36412 *HEDL-TME-78-26° 
MANGANESE;MONITORING 
EML surface air sampling program) the — of analysis, 1977 
*Quality control measures in radioactivity and trace metal 
sion and analysis activities®, 437145 *SEML-349° 
Radionuc ides and trace metals in surface air, 4)37465 *EML- 


9%a 
MANGANESE:X-RAY FLUORESCENCE ANALYSIS 
MEML surface air sampling program) the quality of analysis, 1977 
®Quality control measures in radioactivity and trace metal 
pling and analysis activities®, 4)37145 *EML-349° 
MANGANESE 54;RADIATION MONITORING 
Particulate radioactivity, mainly from nuclear explosions, in air 
and precipi itation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 *"EML-349° 
MANGANESE ALLOYS;CREEP 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 *COO-2975- Bs. 
LAG WELDING 


MANGANESE ALLOYS; 
Welding in the USSR, 4)37048 
MANGANESE ALLOYS;GAS TUNGSTEN-ARC WELDING 
Gas — arc weldability of high Mn austenitic stainless steel, 
4)370 
MANGANESE ALLOYS;TENSILE PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 *COO-2975- 5° 
MANGANESE COM PLEXES;CHEMICAL REACTIONS 
Gas-phase organometallic chemistry. Mechanism and energies of 


methane formation resulting from protonation of *CO®;MnCHs, 


4)35974 
MANGANESE COMPOUNDS;THERMOLUMINESCENCE 
Effect of heating rate on thermoluminescent efficiency in the 
linear dose range, 4)37406 
iOMETERS 


See PRESSURE GAGES 
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MANUFACTURING;ENERGY CONSUMPTION 
End-use energy-consumption data base. Version 10. User’s 
manual, 4)36853 *DOE;EIA-0175° 
;ANAEROBIC DIGESTION 
Appendix | to energy potential through bio-conversion of 
agricultural wastes) Phase II. Preliminary design of a bio- 
conversion facility at Lamar, Colorado, 4)36062 
Energy potential through bio-conversion of agricultural wastes) , 
Phase II. Final report to Four Corners Regional Commission, 
4)36061 
MARAGING STEELS;TENSILE PROPERTIES 
Strain-rate and temperature dependence of 18Ni °350° maraging 
steel tensile properties, 4)37079 
(CULTURE 


See AQUACULTURE 
ECOSYSTEMS 


See AQUATIC ECOSYSTEMS 
TRANSPORT;ENERGY CONSUMPTION 
Total energy cost of freight transport, 4)36893 
MASS TRANSFER;NUMERICAL SOLUTION 
Heat and mass transfer involving droplets containing soluble 
solids, 4)37307 
MASS TRANSIT SYSTEMS 
Impacts of future transit systems on electric utility loads and 
energy consumption. Phase | report, January 1979 ®Projections 
to 1990 and 2000°, 4)36715 *EPRI-EA-784° 
MASSACHUSETTS INSTITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
TERIALS 


See also FIBERGLASS 
HEAT RESISTANT MATERIALS 
MATERIALS;BIBLIOGRAPHIES 
Solar thermal components) a bibliography with abstracts. 
Quarterly update, April-June 1978, 4)36094 *°TAC-STC-78-002° 
MATERIALS;CREEP 
Effects of point defect trapping and solute segregation on 
irradiation-induced swelling and creep, 4)37098 *°CONF- 
781194-3 
MATERIALS;PHYSICAL RADIATION EFFECTS 
Effects of point defect trapping and solute segregation on 
irradiation-induced swelling and creep, 4)37098 ®*CONF- 
781194-3° 
MATERIALS;POINT DEFECTS 
Effects of point defect trapping and solute segregation on 
irradiation-induced swelling and creep, 4)37098 *°CONF- 
781194-3° 
HANDLING;RECOMMENDATIONS 
Safe handling of chemical carcinogens in the research laboratory, 
4)37587 °UCRL-82387° 
THEMATICAL MODELS 
Generation and verification of finite models and counterexamples 
using an automated theorem prover answering two open 
questions, 4)38016 *°CONF-790230-1° 
THEMATICAL MODELS;TESTING 
Validation of solar house design programs, Phases I and II. Final 
report, 4)36099 *COO-2928-2° 
MATHEMATICS 
See also ALGEBRA 
STATISTICS 
Numerical investigation into the properties of fuzzy numbers, 
4)38026 *LBL-8875° 
MEASURING INSTRUMENTS 
See also FLOWMETERS 
OXYGEN METERS 
PRESSURE GAGES 
RADIATION DETECTORS 
THERMOCOUPLES 
VISCOSIMETERS 
MEASURING INSTRUMENTS;PERFORMANCE 
Borehole-inclusion stressmeter measurements in bedded salt, 
4)37624 *SAND-79-0377C® 
MEASURING INSTRUMENTS;TEST FACILITIES 
Instrumentation and process control for coal conversion. 
Quarterly technical progress report, April-June 1978, 4)35503 
8 ANL-FE-49622-21 
MECHANICAL STRUCTURES 
See also BELLOWS 
SUPPORTS 
MECHANICAL STRUCTURES;DEFORMATION 
Structural stability analysis considerations in fusion reactor plasma 
chamber design, 4)37990 *CONF-780508-P 1° 
CAL STRUCTURES;MECHANICAL VIBRATIONS 
Estimating modal damping) a survey, 4)37240 *SAND-79-0793C® 
MECHANICAL TRANSMISSIONS;DESIGN 
Detroit diesel Allison expands in Europe, 4)37032 
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MECHANICAL TRANSMISSIONS;MECHANICAL 
VIBRATIONS 
Analysis of torsional vibration of an automotive gearbox, 4)37033 
CAL VIBRATIONS;DAMPING 
Estimating modal damping) a survey, 4)37240 "SAND-79-0793C® 
MECHANICAL VIBRATIONS;MATHEMATICAL MODELS 
Dynamics of magnetically levitated vehicles *In Japanese®, 
4)37027 
MEDICAL CENTERS;ENERGY ANALYSIS 
DOE- 1) sample run book *Four different bidgs®, 4)36886 *LBL- 
8481 


MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
NUCLEAR MEDICINE 
PATIENTS 
MEDICINE;ISOTOPE APPLICATIONS 
Enriched isotope applications) biomedical field *New stable 
isotopes for clinical use and use in beomedical research®, 
4)37523 *MLM-2593° 
MELTDOWN 
See also CORIUM 
MELTDOWN;EXPLOSIONS 
Steam explosion triggering and efficiency studies *PWR( BWR°, 
4)36524 "SAND-79-0261C® 
MELTDOWN;HEAT TRANSFER 
Heat transfer characteristics of a non-boiling pool with spatially 
uniform gas injection *>LMFBR®, 4)36505 *COO-4171-3° 
MELTDOWN;HYDRAULICS 
Heat transfer characteristics of a non-boiling pool with spatially 
uniform gas injection *>LMFBR’®, 4)36505 *COO-4171-3° 
MERCAPTANS 
See THIOLS 
MERCURY;ABSORPTION SPECTROSCOPY 
Atomic absorption spectrometry with an electrothermal graphite 
braid atomizer, 4)37161 
Epidemiological experience with the Magos’ reagents in the 
determination of different forms of mercury in biological 
samples by flameless atomic absorption, 4)37163 
MERCURY;BODY BURDEN 
Interaction of ethanol and mercury body burden in the mouse, 
4)37583 ®UR-3490-1575° 
MERCURY;DOMAIN STRUCTURE 
Anisotropy in the intermediate state of superconducting mercury, 
4)37740 
MERCURY;EXHALATION 
Interaction of ethanoi and mercury body burden in the mouse, 
4)37583 ®*UR-3490-1575° 
MESON RESONANCES 
See also CHI-3500 RESONANCES 
RHO-1500 RESONANCES 
RHO-765 RESONANCES 
VECTOR MESONS 
MESON RESONANCES;HADRONIC PARTICLE DECAY 
Search for a Ksub*s®ar*~ ar* ar~ resonance near 2.6 GeV in 14.75 
GeV;c anti pp interactions *Branching ratio upper limit®, 
4)37679 
MESON RESONANCES;QUARK MODEL 
Kaons and antiprotons as probes of the nucleus, 4)37675 *BNL- 
25580 
MESONS 
See also MESON RESONANCES 
MESONS;PARTICLE RADII 
High energy hadron-hadron collisions. Annual progress report 
Summaries of research activities at the Univ. of Georgia®, 
4)37692 *DOE;ER;00946-2° 
METABOLISM;TEMPERATURE EFFECTS 
Effect of low and high ambient temperatures on metabolism of 
radioiodine by the lactating goat *!*°1° 4)37566 
METACERCARIAE 
See LARVAE 
METAL INDUSTRY 
See also MINERAL INDUSTRY 
METAL INDUSTRY;ENERGY CONSERVATION 
Nippon Steel Corporation lowers energy consumption by 8.65 
since 1974, 4)36913 
METAL INDUSTRY;ENERGY CONSUMPTION 
Economic determinants of the use of energy and materials in the 
U.S. and Japanese iron and steel industries, 4)37024 
METAL INDUSTRY;ENERGY DEMAND 
Characterization of US industries for potential cogeneration 
applications, 4)36909 *DOE;ET-0076° 
METAL INDUSTRY;FURNACES 
Recovery of the energy in the cooling water from different 
furnaces at metallurgical plants, 4)36929 *JERNF-D-221° 
METAL SPRAYING 
See SPRAY COATING 


METHANE;CHEMICAL REACTION YIELD 


METAL-GAS BATTERIES 
See also IRON-AIR BATTERIES 
LITHIUM-WATER-AIR BATTERIES 
ZINC-CHLORINE BATTERIES 
METAL-GAS BATTERIES;BATTERY CHARGING 
Electric primary or secondary element, electrochemical electricity 
generating system and method for the continuous generation of 
electricity, as well as the method to charge such a system 
®German patent’, 4)36581 
METAL-GAS BATTERIES;CATHODES 
Accumulators including halogen electrodes operating with fused 
halide based electrolytes *Patent®, 4)36567 
Assessment of air cathodes for metal;air batteries. Project 65012 
final report, September-December 1978, 4)36566 *°UCRL- 
13978 
Electrochemical secondary cell with a negative zinc electrode 
5German patent®, 4)36576 
METAL-GAS BATTERIES;ELECTROLYTES 
Electric primary or secondary element, electrochemical electricity 
generating system and method for the continuous generation of 
electricity, as well as the method to charge such a system 
®German patent®, 4)36581 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES;CATHODES 
Cells having cathodes containing chalcogenide compounds of the 
formula M;sub a;FeX;sub b; and species thereof exhibiting alkali 
metal incorporation *Patent®, 4)36569 
Electrode for an electrochemical seco: cell *Patent®, 4)36590 
Intercalated transition metal phosphorus trisulfides *Patent®, 
4)36575 
Secondary electrochemical cell with a non-consumable silicon 
cathode *German patent®, 4)36598 
METAL-NONMETAL BATTERIES;PERFORMANCE 
New types of primary and secondary batteries, 4)36565 
METALS 
See also ACTINIDES 
ALKALI METALS 
LIQUID METALS 
RARE EARTHS 
TRANSITION ELEMENTS 
METALS;CHEMISTRY 
Chemistry of radiopharmaceuticals *Book®, 4)37217 
METALS;CREEP 
Effects of point defect trapping and solute segregation on 
irradiation-induced swelling and creep, 4)37098 *CONF- 
781194-3° 
METALS;ION EXCHANGE 
Separation of metal ions by anion exchange in mixtures of 
hydrochloric acid and hydrofluoric acid, 4)37164 *ANL-78-78° 
METALS;MONITORING 
Appendix to Environmental Measurements Laboratory 
environmental quarterly *Lead abstract®, 4)37463 SEML- 
349® app.” 
METALS;PHARMACOLOGY 
Chemistry of radiopharmaceuticals *Book®, 4)37217 
METALS;PHYSICAL RADIATION EFFECTS 
Effects of point defect trapping and solute segregation on 
irradiation-induced swelling and creep, 4)37098 *>CONF- 
781194-3° 
METALS;POINT DEFECTS 
Effects of point defect trapping and solute segregation on 
irradiation-induced swelling and creep, 4)37098 °CONF- 
781194-3° 
METALS;SPRAY COATING 
Possibilities and limitations of thermal spraying, 4)37420 *AED- 
Conf-78-049-001 ° 
METEORITES;RADIOCHEMICAL ANALYSIS 
Experiments on chemical concentration of a new spontaneously 
fissioning nuclide from the allende meteorite, 4)37218 *BNL-tr- 
677 
METHANATION;ENERGY RECOVERY 
Combined shift-methanation processes. Final report, 4)35524 *FE- 
2240-97 
METHANE;BIOSYNTHESIS 
Apparaturs for manufacturing methane gas from organic wastes 
5Patent®, 4)35978 
Energy potential through bio-conversion of agricultural wastes) 
Phase II. Final report to Four Corners Regional Commission, 
4)36061 
pees production by anaerobic digestion of Bermuda grass, 
a 59 
METHANE;CHEMICAL REACTION YIELD 
Gas-phase organometallic chemistry. Mechanism and energies of 
methane formation resulting from protonation of *>CO®;MnCHs, 
4)35974 





METHANE;COMBUSTION 


METHANE;COMBUSTION 
Turbulent concentration field of a methane jet, 4)37336 
sCOMPRESSIBILITY 


Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly December 16, 1978-March 15, 1979, 
4)35593 SFE-2278- 2° 

UATIONS OF STATE 

Phase oquliision and volumetric properties of coal-derived 
fluids. Quarterly Mt, December 16, 1978-March 15, 1979, 
4)35593 *FE-2278- 2° 


METHANOL;CHEMICAL REACTIONS 
— a reactions of uranium with selected oxidizers 
fluoromethanes, 4)37215 *UCRL-81745° 
METHYL METHANESULFONATE;BIOLOGICAL EFFECTS 
Repetitious nature of repaired DNA in mammalian cells *UV 
radiation, 5H and “‘C tracer cachelgued?. 4)37537 *ORO-4761- 
6 
MEXICO;ENERGY POLICY 
Mexico’s ener; licy) 1976-1982, 4)36691 
,PETROLEUM IND lUSTRY 


GRAMS 
confinement systems, 4)37893 *UCRL-50050-78-4° 
;BREAKDOWN 


CHANNELS;B 
Axial field limitations in MHD generators. Topical report 
*Experimental and theoretical study®, 4)36794 *FE-2341-8° 
MHD sDESIGN 
MHD generator *Channel design problems’, 4)36788 *ANL-77- 
21 


MHD ¢ C CURRENTS 
Experimental investigation of cold wall type enerating channel 
by using 1 MW class MHD generator. II] *ETL Mark II*, 
4)36755 
: iC POTENTIAL 
Experimental investigation of cold wall t aoe channel 
by using 1 MW class MHD generator. II *ETL Mark I1®, 


4)36755 
MHD ;PERFORMANCE TESTING 
Closed cycle MHD power generation experiments using a helium- 
cesium working fluid in the NASA Lewis facility, 4)36757 
MHD CHANNELS;PRESSURE MEASUREMENT 
Experimental investigation of cold wall ype - enerating channel 
Saerst 1 MW class MHD generator. II *ETL Mark II®, 
4)36755 


LAGS 
Theoretical analysis of the effects of slag condensation on plasma 
conductivity in open cycle, coal fired MHD generators, 4)36789 
8 ANL-77-21° 
MHD GENERATOR CDIF;ENVIRONMENTAL ENGINEERING 
Environmental Fo pat Th me 8 FE-1811-20° 
MHD GENERATO INMENTAL IMPACTS 
CDIF environmental TRMATHn Teak See ae ®TID-28718° 
MHD GENERATOR U-0 
Development, testing hea os of MHD m ety and 
component designs. Quarter y report, January-March 31, 1978, 
4)36780 *FE-2248-19 tack 
Results of tests and studies of American materials in the channel 
of the MHD facility U-02 *Phase III®, 4)36773 *CONF-781009- 
1 
MHD GENERATORS 
See also CLOSED-CYCLE MHD GENERATORS 
COAL-FIRED MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS;COMBUSTION CHAMBERS 
Development of combustion chamber for an experimental mhd 
enerator, 4)36787 
MHD GENERA TORS;COMBUSTORS 
MHD wate pe combustion technology. Third quarter report, July 30- 
October 28, 1978, 4)36783 ® aI. «hg 
GENERATORS; FI 


C FIELDS 
Axial field limitations in MHD generators. Topical report 
®Experimental and theoretical study®, 4)36794 *FE-2341-8° 
Hall field in a nonequilibrium MHD generator, 4)36800 
MHD GENERATORS;ELECTRICAL INSULATORS 
pn nem testing and evaluation of MHD materials and 


t designs. Quarterly report, April-June 30, 1978, 
436781 *F SFE-2248-20 
MHD GENERATORS;ELECTRODES 


Advances in lanthanum chromite MHD electrode development, 
4)36770 *ANL-77-21° 

Development, testing and evaluation of MHD materials and 
oa ent designs gns. Quarterly report, April-June 30, 1978, 
4)36781 *FE-2248-20 

Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, October 1-December 31, 
1977, 4)36779 ® -2248-18° 
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Electrical conductivity, volatilization and preparation of LaCrOs 
based oxides, 4)37118 °ANL-77-21° 

Electrical conductivity and thermal expansion of potential MHD 
electrodes based on mixed perovskites of lanthanum strontium 
chromite and strontium zirconate, 4)37119 *ANL-77-21° 

Phase equilibria in the *La,Sr®CrOs system, 4)37111 *ANL-77- 
21 


MHD GENERATO) TERIALS 
Fusion-cast materials for MHD applications, 4)36768 *ANL-77- 
21 


Refractory ceramic-to-metal graded structure, 4)36767 *ANL-77- 
21 


MHD GENERATORS;MATERIALS TESTING 
Development, testing and evaluation of MHD materials and 
component designs. gns. Quarterly report, January-March 31, 1978, 
4)36780 ®FE-2248-19 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, April-June 30, 1978, 
4)36781 ®*FE-2248-20 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, October 1-December 31, 
1977, 4)36779 *FE-2248- 18° 
Status of MHD materials, 4)36761 *ANL-77-21° 
MHD GENERATORS;PERFORMANCE TESTING 
Detailed studies in a disk generator with inlet swirl driven by 
argon, 4)36799 
Experimental investigation of cold wall type generating channel 
by using 1 MW class MHD generator. II ETL Mark II®, 
we. 
me! wer generation experiments with a large disk channel) 
tion of disk scaling laws, 4)36758 
MHD Spates TUBES 
a generation experiments with a large disk channel) 
cation of disk scaling laws, 4)36758 
MHD GENERATORS;SHOCK WAVES 
Generation of a secondary shock wave during retardation of a 
supersonic stream in a magnetic field, 4)36744 
MHD GENERATORS;SWIRL FLOW 
Detailed studies in a disk generator with inlet swirl driven by 
argon, 4)36799 
MHD POWER PLANTS;BOTTOMING CYCLES 
Cycle analysis and control, 4)36778 ®*FE-1811-20° 
MHD POWER PLANTS;COMPUTER SIMULATION 
Cycle analysis and control. Task H3, 4)36743 ®*TID-28718° 
MHD POWER PLANTS;ECONOMIC ANALYSIS 
Summary of the ECAS performance and cost results for MHD 
systems, 4)36749 
MHD POWER PLANTS;ECONOMICS 
ECAS MHD system studies, 4)36751 
Problem of the effectiveness of semi peak-load 
magnetohydrodynamic powerplants * Natural gas fueled®, 
4)36745 
System studies of coal fired-closed cycle MHD for central station 
wer Fy. 4)36750 
MHD PO PLANTS;FEASIBILITY STUDIES 
Wecttan of of rh effectiveness of semi peak-load 
— powerplants * Natural gas fueled, 
4)36745 
MHD POWER P ;PERFORMANCE 
ECAS ae system studies, 4)36751 
MHD POWER PLANTS;SYSTEMS ANALYSIS 
System pr of coal fired-closed cycle MHD for central station 
power plants, 4)36750 
MICE;BLOOD COUNT 
Magnetic effects on mammals *Man, rabbits, monkeys, rats, mice®, 
4)37594 ®*LBL-7452° 
MICE;CARCINOGENS 
In a transformation of epidermal cells from newborn mice, 
4)37575 
MICE;GAMMA DOSIMETRY 
Analysis of small mammal populations inhabiting the environs of a 
low-level radioactive waste pond *Radionuclides assimilated 
and radiation exposures received by various species of mice 
inhibiting the waste management area at Hanford ®, 4)37562 
8PNL-2479° 
MICE;GROWTH 
Magnetic effects on mammals *Man, rabbits, monkeys, rats, mice®, 
4)37594 ®*LBL-7452° 
MICE;PATHOLOGICAL CHANGES 
Theoretical aspects of magnetic field interactions with biological 
systems *Examples of molecular basis of interactions, 4)37597 
®LBL-7452° 
MICE;RADIATION DOSES 
Analysis of small mammal populations inhabiting the environs of a 
low-level radioactive waste pond *Radionuclides assimilated 
and radiation exposures received by various species of mice 
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inhibiting the waste management area at Hanford®, 4)37562 
8PNL-2479® 
MICE;RADIONUCLIDE KINETICS 
Analysis of small mammal populations inhabiting the environs of a 
low-level radioactive waste pond *Radionuclides assimilated 
and radiation exposures received by various species of mice 
inhibiting the waste management area at Hanford®, 4)37562 
®PNL-2479° 
Comparative biokinetics of radiogallium and radioindium in mice, 
4)37560 °>CONF-7806101-2° 
CELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN;OIL SHALE DEPOSITS 
Energy from in situ processing of Antrim oil shale, 4)35817 *FE- 
2346-29° 
Stratigraphic cross sections extending from Devonian Antrim 
Shale to Mississippian Sunbury Shale in the Michigan Basin, 
4)35813 ®*FE-2346-30° 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROELECTRONIC CIRCUITS;INSPECTION 
Image-scanning measurement using video dissection cameras, 
4)37322 *>CONF-7804109-° 
MICROEMULSION FLOODING;REAGENTS 
Enhanced oil recovery chemicals from renewable wood resources, 
4)35738 *ORNL-5525° 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
PROTOZOA 


VIRUSES 
MICROORGANISMS;BIODEGRADATION 
Heterotrophic bacteria associated with the degradation of 
zooplankton fecal pellets in Lake Michigan *Mysis relicta, 
na 4)37485 
MICROPROCESSORS 
Microcomputer system for controlling fuel rod length, 4)37409 
8 CONF-790410-2° 
MICROPROCESSORS;DELAY CIRCUITS 
New delay generator combines accuracy with remote 
programmability and self-testing, 4)37418 *UCRL-50025-78-3° 
MICROPROCESSORS;PROGRAMMING 
Computer system cross-fertilization) making your TI 980 play 
your TMS 9900, 4)38025 *LBL-8755° 
MICROPROCESSORS;PROGRAMMING LANGUAGES 
Real-time microcomputer applications using LLL Basic, 4)38039 
MICROWAVE EQUIPMENT;AMPLIFIERS 
Development program for a 200 kW, CW, 28-GHz gyroklystron. 
Quarterly report No. 11, October-December 1978, 4)37927 
SORNL;Sub-01617;11° 
MIDDLE EAST;CAPITAL 
Arabian pane and the international finance market, 4)36686 
MIDWEST RE vol 
See also KA 
MIDWEST REGION; ENERGY CONSERVATION 
Evaluation of selected near-term energy-conservation options for 
the Midwest, 4)36647 °ANL;EES-TM-41° 
MIGMA DEVICES;SPECIFICATIONS 
Single beam pass migmacell method and apparatus ®Patent®, 
4)37897 
MILITARY EQUIPMENT;ORBITAL SOLAR POWER PLANTS 
Satellite power system *SPS° military implications, 4)36065 
SHCP;R4024-01° 
Satellite power system *SPS° military implications, 4)36075 
SHCP;R4024-11° 
MILK;CHEMICAL ANALYSIS 
Analyses of quality control samples at EML and contractor 
laboratories during 1978, 4)37150 °EML-349° 
MILK;RADIOACTIVITY 
Appendix to Environmental Measurements Laboratory 
environmental quarterly *Lead abstract®, 4)37463 *EML- 
349® app.” 
Environmental radioiodine monitoring to control exposure 
expected from containment release accidents. Final report 
§ Adult human thyroid dose commitments from '*" I- 
contaminated forage-cow-milk-man food chain®, 4)37479 
SNUREG;CR-0315® 
Radiostrontium in milk and tap water ®Monitoring of 
contamination ®fallout® in samples collected daily in New York 
City®, 4)37477 °EML-349*app. 
MILK SUGAR 
See LACTOSE 
MILL TAILINGS 
See also ORE PROCESSING 


MISSILES;NOSE CONES 


MILL TAILINGS;HEALTH HAZARDS 
Radon from uranium mill tailings) a source of significant radiation 
hazard, 4)37546 
MILL TAILINGS;RADIOACTIVE EFFLUENTS 
Food chain transport of ?*°Pb resulting from uranium milling 
activities, 4)37478 *IAEA-SM-237;43° 
MINE ROADWAYS;EXCAVATION 
2400 m driving of inclined seams using two-slice machinery. 
Practical experience in the driving of inclined seams, 4)35662 
CYCLING 


Role of soil invertebrates in wy cycling, 4)37470 
CYCLING;INHIBITI 
Impacts of acid precipitation on ‘decomposition and plant 
communities in lakes, 4)37433 *BNL-25066° 
IND 


USTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
MINERAL INDUSTRY;MEETINGS 
Tenth international mineral processing congress, 1973, 4)35859 
ILS;COMBUSTION PRODU 
Recent studies on the cadmium content in raw petroleum and 
mineral oil products, 4)35790 


See also CLAYS 
PEROVSKITES 
PYROXENES 
SPINELS 
MINERALS;BIBLIOGRAPHIES 
Coal minerals bibliography. Final report, June 1977-July 1978 
8439 selected articles( indexes®, 4985597 8 FE-2692-5° 
MINERALS;CATALYTIC EFFECTS 
Coal minerals bibliography. Final report, June 1977-July 1978 
°439 selected articles( indexes®, 4)35597 ®FE-2692-5° 
TILITY 


sVi 


MINERALS: 
Volatility of coal and its by-products, 4)35589 *EPA-600;7-78-063° 
MINES 


See also COAL MINES 
MINES;COOLING SYSTEMS 
The relationship between cooling coil performance and the chilled 
water temperature *Mines.°, 437347. 
OosT — service water at east rand proprietary mines limited, 
4 4 
MINES;ROOF BOLTS 
Mechanization in drilling and roof bolting, 4)37277 
MINES;SUPPORTS 
Powered supports) key role in face mechanization, 4)37276 
Strain controlled tests on model mine supports, 4)37280 
s VENTILATION 


Use of fibreglass ducting for ventilating development ends, 
4)37349 
G 


See also COAL MINING 
SHAFT EXCAVATIONS 
SURFACE MINING 
UNDERGROUND MINING 
MINING;ENERGY CONSUMPTION 
End-use energy-consumption data base. Version 10. User’s 
manual, 4)36853 *DOE;EIA-0175° 
MINING;RAIL TRANSPORT 
Railways and wn Eb moving into the 780s, 4)37278 
MINING EQUIPM 
See also BUCKET ¥ WHEEL EXCAVATORS 
CONVEYORS 
MINING EQUIPMENT;MAINTENANCE 
General thoughts on the planning of the maintenance service at 
the Hambach opencast mine, 4)35670 
MINING EQUIPMENT;MANUFACTURING 
Coal mining equipment shipment survey °USA( 19779, 4)35654 
SHCP;15735-01° 
MINING EQUIPMENT;NOISE POLLUTION 
Basic theoretical principles of noise emission and immissions with 
conveying systems in brown coal mining, 4)35638 
MINING EQUIPMENT;OPTIMIZATION 
Developments in coal getting, 4)35652 
MINING EQUIPMENT;TEST FACILITIES 
Mining research experiments with hydraulic conveyors for solids 
in operation, 4)37273 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS *MAGNETIC® 
See MAGNETIC MIRRORS 
MISSILES;NOSE CONES 
Comparative transition performance of several nosetip materials as 
defined by ballistics-range testing, 4)37135 ®SAND-78-1859C® 
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MITOGENS;BIOLOGICAL EFFECTS 
In vitro cell-mediated immunity assay using 125] -iododeoxyuridine 
®Rats, dogs®, 4)37524 *PNL-2850°Pt.1 
MIXED SPECTRUM REACTORS;REACTOR CORE 
RESTRAINTS 
Core mechanics considerations for a Fast Mixed Spectrum 
Reactor *FMSR°, 4)36451 *ANL-CT-79-15° 
MOBILE HOMES;ENERGY CONSERVATION 
Mobile home weatherization, 4)36852 
Overview of mobile home weatherization problems, 4)36882 
MOBILE HOMES;RETROFITTING 
Overview of mobile home weatherization problems, 4)36882 
MODELS *MATHEMATICAL® 
See MATHEMATICAL MODELS 
MODELS *PLASMA® 
See PLASMA SIMULATION 
MOLECULAR IONS; THERMODYNAMIC PROPERTIES 
Thermodynamic properties of gas phase molecular ions, 4)37190 
8 ANL-77-21° 
MOLECULAR ORBITAL METHOD 
Determination of orbitals for use in configuration interaction 
calculations, 4)37176 *CONF-780883-1° 
OLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULE COLLISIONS 
See also ION-MOLECULE COLLISIONS 
MOLECULE COLLISIONS;ENERGY TRANSFER 
Observation of luminescent spectra in low energy ion-neutral 
collisions. Progress report, June 1, 1978-May 31, 1979 
5Summaries of research activities at Univ. Mississippi®, 4)37651 
§COO-2718-6° 
MOLECULE COLLISIONS;RESEARCH PROGRAMS 
Inelastic molecular collisions) applications of theoretical methods 
to problems in relaxation phenomena, laser operation, and 
combustion kinetics. Progress report, February 1-November 1, 
1978 ®*Summaries of research activities at the University of 
Wisconsin®, 4)37650 *COO-2555-T1° 
MOLECULES;ELECTRONIC STRUCTURE 
Atomic physics. Volume 4, 4)37640 
Gaussian basis sets for molecular calculations *Electronic wave- 
function expansion ®, 4)37653 
MOLECULES;EQUILIBRIUM 
Molecular dynamics techniques for hard-core systems, 4)37654 
MOLECULES;HARD-CORE POTENTIAL 


Molecular dynamics techniques for hard-core systems, 4)37654 
MOLECULES;MEETINGS 


Fourth international conference on atomic physics. Abstracts of 
contributed papers, 4)37637 *CONF-740711-* Absts. ® 
MOLECULES;TRANSPORT THEORY 
Molecular dynamics techniques for hard-core systems, 4)37654 
MOLLUSCS 
Hatchery culture of molluscs in conjunction with the waste 
thermal effluent of a power plant, 4)36928 *DOE;ET-0078° 
MOLTEN SALTS 
Fast reactor program reprocessing project-pyrochemical head-end 
yd technical and economic evaluation, 4)35875 *PNL- 
-356 
MOLYBDENUM;ECONOMICS 
Economic impact of using refractory metals for fusion reactors, 
4)38000 *CONF-780508-P2° 
MOLYBDENUM;METALLURGICAL EFFECTS 
Effect of molybdenum content on the sulfide stress cracking 
resistance of AISI 4130-type steel with 0.0355 Cb, 4)37094 
MOLYBDENUM; OXIDATION 
Molybdenum stability in coal slags, 4)37089 *ANL-77-21° 
MOLYBDENUM;SOLUBILITY 
Molybdenum stability in coal slags, 4)37089 *ANL-77-21° 
MOLYBDENUM 99;RADIATION MONITORING 
Particulate radioactivity, mainly from nuclear explosions, in air 
and precipitation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 *EML-349° 
MOLYBDENUM ALLOYS;CHEMICAL PREPARATION 
Dispersion-strengthened molybdenum-alloyed nickel, 4)37056 
MOLYBDENUM ALLOYS;DISPERSION HARDENING 
Dispersion-strengthened molybdenum-alloyed nickel, 4)37056 
MOLYBDENUM ALLOYS;MECHANICAL PROPERTIES 
Structure and properties of transition metal-metalloid glasses 
based on refractory metals, 4)37116 *CALT-822-107° 
MOLYBDENUM ALLOYS;SPUTTERING 
Effects of radiation-induced segregation and preferential 
sputtering on the sputtering rate of alloys, 4)37099 *CONF- 
790125-3 
MOLYBDENUM ALLOYS;STRESS CORROSION 
Hydrogen sulfide stress corrosion cracking in materials for 
geothermal power, 4)37095 
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MOLYBDENUM COMPLEXES;CHEMICAL BONDS 
Recent neutron diffraction studies of metal-hydrogen-metal bonds, 
4)37185 
MOLYBDENUM COMPLEXES;NEUTRON DIFFRACTION 
Recent neutron diffraction studies of metal-hydrogen-metal bonds, 
4)37185 
MOLYBDENUM COMPOUNDS;CATALYTIC EFFECTS 
Hydroconversion of heavy hydrocarbons *Patent( catalysts at less 
than 1000 weight parts per million dissolved in oil®, 4)35771 
MOLYBDENUM SULFIDES;MAGNETIC MOMENTS 
Magnetic interactions in ternary superconductors, 4)37723 
SCONF-781114-13° 
MOLYBDENUM SULFIDES;MAGNETIC PROPERTIES 
Magnetic interactions in ternary superconductors, 4)37723 
*CONF- 781114-13° 
MONEL;STRESS CORROSION 
Hydrogen sulfide stress corrosion cracking in materials for 
geothermal power, 4)37095 
MONGOLISM 
See DOWNS SYNDROME 
MONITORS *FAILED ELEMENTS® 
See FAILED ELEMENT MONITORS 
MONITORS *REACTOR® 
See REACTOR aa TROL SYSTEMS 
MONKEYS;BEHAVIO 
Magnetic effects on esniite 5Man, rabbits, monkeys, rats, mice®, 
4)37594 ®*LBL-7452° 
MONTANA;GEOCHEMICAL SURVEYS 
Uranium hydrogeochemical and stream sediment reconnaissance 
of the Dillon NTMS Quadrangle, Montana;Idaho, including 
concentrations of forty-three additional elements, 4)35840 
SGJBX-38°79” 
MOSSES;RADIOACTIVITY 
Determination of **' Pu in evnironmental samples by liquid 
scintillation counting) preliminary report, 4)37472 *COO-3011- 
10 


Radioactive foodchains in the subarctic environment. Progress 
report, November 15, 1977-November 14, 1978 *Leading 
abstract®, 4)37471 *COO-3011-10° 

Studies on behaviour of transuranic elements in plants, 4)37473 
§COO-3011-10° 

MOSSES;RADIONUCLIDE KINETICS 

Radioactive foodchains in the subarctic environment. Progress 
report, November 15, 1977-November 14, 1978 *Leading 
abstract®, 4)37471 *COO-3011-10° 

MULE DEER 
See DEER 
MULTICHARGED IONS;RESEARCH PROGRAMS 

Theoretical studies of highly ionized species. Progress report, 
March 1, 1978-February 28, 1979 *Summary of research 
activities at Harvard College Observatory®, 4)37646 *COO- 
2887-102° 

MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES;COMBUSTION 

Energy recovery by the incineration of solid waste) development, 
present status, and experiences in Germany, 4)36977 

Energy release characteristics and controls, 4)36002 

Incineration residue separation) recovery of ferrous fraction, 
4)37331 

arr -_— characteristics of steam produced from wastes, 
4)3598 

MUNICIPAL WASTES;COMBUSTION KINETICS 

Remarks on 7’combustion theory 7’, 4)36003 

MUNICIPAL WASTES;COMMERCIALIZATION 

Energy from urban wastes) report on a Focus Group discussion, 

4)35982 ®*DOE;TIC-10022° 
MUNICIPAL WASTES; ENERGY CONVERSION 

Waste and biomass as energy resources, 4)35975 *CONF-790512- 

11° 
MUNICIPAL WASTES;ENERGY RECOVERY 

Energy from urban wastes) report on a Focus Group discussion, 
4)35982 *DOE;TIC-10022° 

Phase I engineering) resource recovery facilities. Final report, 
4)36960 

Recovery from industrial and domestic wastes in centralized 
treatment plants, 4)36949 

Refuse power and energy conservation) a position paper, 4)36974 

Resource recovery from municipal solid waste in Cuyahoga 
County. Implementation plan, 4)36961 

Resource recovery from municipal solid waste in Cuyahoga 
County. Memorandum 1) initial screening, 4)36976 

Resource recovery from municipal solid waste in Cuyahoga 
County. Memoranda 2 and 3) preliminary evaluation of 
alternatives, 4)36962 

Summary of the CPU-400 development, 4)36975 
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MUNICIPAL WASTES;FLUIDIZED-BED COMBUSTION 

Summary of the CPU-400 development, 4)36975 

MUNICIPAL WASTES;MATERIALS RECOVERY 

Incineration residue separation) recovery of ferrous fraction, 
4)37331 

Source separation) a cost effective low technology resource 
recovery option, 4)36973 

Utilization of municipal solid waste from the city of Austin as 
supplementary fuel for combination firing with coal at the 
Fayette Electric Power Plant, 4)36736 *UT;CES-ES-3° 

MUNICIPAL WASTES;PYROLYSIS 

User perspective on research needs in energy recovery from 

wastes, 4)35980 
MUNICIPAL WASTES;RECYCLING 

Phase I engineering) resource recovery facilities. Final report, 

4)36960 
MUNICIPAL WASTES;REFUSE DERIVED FUELS 

Utilization of municipal solid waste from the city of Austin as 
supplementary fuel for combination firing with coal at the 
Fayette Electric Power Plant, 4)36736 °UT;CES-ES-3° 

MUNICIPAL WASTES;WASTE PROCESSING 
Problems and research needs in raw refuse separation based on 
actual operating experiences, 4)35987 
Recovery from industrial and domestic wastes in centralized 
treatment plants, 4)36949 
Waste separation and processing, 4)37330 
MUON NUMBER;CONSERVATION LAWS 

Muon number nonconservation in gauge theories, 4)37688 
MUON PAIRS;MASS RESOLUTION 

Mass resolution for lepton pairs at Isabelle, 4)37662 *BNL-25886° 
MUON-NUCLEON INTERACTIONS;DEEP INELASTIC 

SCATTERING 

Deep inelastic muon scattering in DUMAND ®Cross sections, 
TeV energies, feasibility®, 4)37690 *°FERMILAB-CONF-78;93- 
THV® 

MUON-NUCLEON INTERACTIONS;INCLUSIVE 

INTERACTIONS 

Deep inelastic muon scattering in DUMAND ®Cross sections, 
TeV energies, feasibility®, 4)37690 *FERMILAB-CONF-78;93- 
THV® 

MUONS;ELECTROPRODUCTION 

Recent results on e* e~ annihilation from PLUTO at DORIS 

8Preliminary results 3.60 to 5.0 GeV, 4)37665 
MUSCLES;BIOCHEMISTRY 

Biochemical and morphological characterization of light and 
heavy sarcoplasmic reticulum vesicles, 4)37514 *UR-3490- 
1504®Vol.1% 

Biochemical and morphological characterization of light and 
heavy sarcoplasmic reticulum vesicles, 4)37515 °UR-3490- 
1504°Vol.2% 

MUSCLES;ELECTRON MICROSCOPY 

Biochemical and morphological characterization of light and 
heavy sarcoplasmic reticulum vesicles, 4)37514 *UR-3490- 
1504®Vol.1% 

MUSCLES;HISTOLOGY 

Biochemical and morphological characterization of light and 
heavy sarcoplasmic reticulum vesicles, 4)37514 *UR-3490- 
1504°Vol.1% 

Biochemical and morphological characterization of light and 
heavy sarcoplasmic reticulum vesicles, 4)37515 *UR-3490- 
1504*°Vol.2% 

MUSCLES;RADIOACTIVITY 

Concentrations of '*7Cs, 4°Po, and 7° 24°Pu in tissues of Lapps. 
Preliminary report, 4)37557 *COO-3011-10° 

Plutonium in tissues of reindeer during 1963-1977) the 
gastrointestinal absorption from food, 4)37561 *COO-3011-10° 

MUSCLES;RADIONUCLIDE KINETICS 

Concentrations of '*7Cs, 4°Po, and 7°° 24°Py in tissues of Lapps. 
Preliminary report, 4)37557 *COO-3011-10° 

Plutonium in tissues of reindeer during 1963-1977) the 
gastrointestinal absorption from food, 4)37561 *COO-3011-10° 

MUSSELS 
See MOLLUSCS 
MWD SYSTEMS 
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Experience with new surveying tools in straight hole and 
directional drilling, 4)35742 

MX DEVICES 
See MFTF DEVICES 


NATURAL GAS INDUSTRY;ECONOMIC DEVELOPMENT 


NAPHTHA;CARCINOGENESIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
oe October 16, 1978-February 15, 1975, 4)37577 *COO- 
4758- 
NAPHTHA;CHEMICAL ANALYSIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
report, October 16, 1978-February 15, 1979, 4)37577 *COO- 
4758-1 
NAPHTHA;MUTAGENESIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
report, | October 16, 1978-February 15, 1979, 4)37577 °COO- 
4758-1° 
NAPHTHENES 
See CYCLOALKANES 
NATIONAL ENERGY PLAN 
Briefing on the impacts of the National Energy Plan on regional 
coal production. Draft final report. CRESS report No. 34 
®Forecasting to 1985 and 1990%, 4)35731 °UCRL-13946° 


NATIONAL ENERGY PLAN;PUBLIC OPINION 
Report of the written responses on National Energy Policy, 
4)36682 *DOE;TIC-10068° 
NATURAL DRAFT COOLING TOWERS;ENVIRONMENTAL 
EFFECTS 


Meteorological effects of heat and moisture releases from large 
— stations *precipitation modification®, 4)36347 *DOE;ET- 
0076° 


NATURAL DRAFT COOLING TOWERS;OPTIMIZATION 
Criteria for structural optimization of natural-draught cooling 
towers with a view to stability, construction, and rentability, 
4)36260 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS;CHARGES 
Regional residential sector energy price forecasts for 1978) 
electricity, natural gas, number 2 fuel oil, and propane, 4)36665 
8DOE;EIA-0102;46° 
NATURAL GAS;COMBUSTION 
Noise caused by turbulent diffusion flames, 4)35807 
NATURAL GAS;COMPETITION 
Gas as a competitor) reinforcing of the competitive policy. Facing 
the results of the 4th Amendment of the Cartel Law, 4)36712 
NATURAL GAS;FLAMMABILITY 
Effect of inhibitors on the ag a of natural gas at high 
temperatures and pressures, - 
NATURAL GAS; SFORECASTIN 
Energy 1 oil, me as, and coal in the USSR and 
Eastern E urope Projections or 1985 to 2000°, 4)36695 
SUT;CES-PS-3° 
NATURAL GAS;MARKET 
Gas as a competitor) reinforcing of the com 
the results of the 4th Amendment of the 
NATURAL GAS;PIPELINES 
Development of induction heat treatment for automatic offshore 
pipe welding , 4)37050 
er consumption in the pipeline industry, 4)36905 *SAN-1171- 


NATURAL GAS;PRODUCTION 
Apparatus for producing oil and gas offshore *Patent®, 4)35745 
NATURAL GAS;RESERVES 
Offshore oil and gas. Technics and tendencies, 4)35733 
NATURAL GAS;RESOURCE DEPLETION 
Impact of energy transition on the oil-exporting countries, 4)36676 
NATURAL GAS;UNDERGROUND STORAGE 
Operation experience of the salt cavity storage Huntorf of EWE, 
4)35811 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
Long term prospects for conventional U.S. gas supply, 4)35799 
NATURAL GAS DEPOSITS;COMMERCIALIZATION 
Report on a focus grou discussion, 4)35798 *DOE;TIC-10023° 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS;FEASIBILITY 
STUDIES 


titive policy. Facing 
el Law, 4)36712 


Behavior of gas distribution equipment in hydrogen service, 
4)37269 *CONF-790512-2° 
NATURAL GAS DISTRIBUTION SYSTEMS;SAFETY 
Behavior of gas distribution equipment in hydrogen service, 
4)37269 ®*CONF-790512-2° 
NATURAL GAS FIELDS;EXPLOITATION 
North Sea 1978, 4)36705 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY;ECONOMIC DEVELOPMENT 
Coke-oven gas and natural gas. Development efforts by the supply 
industry from 1948 to 1978, 4)35800 





NATURAL GAS INDUSTRY;EXPLOITATION 


NATURAL GAS INDUSTRY;EXPLOITATION 
Linking the JAS-API with the Bureau of the Census cost data on 
exploration, production and development in the oil and gas 
industry, 4)35782 *DOE;EIA-0103;20° 
NATURAL GAS INDUSTRY;MARKET 
Marketing activities of a natural gas company, 4)36713 
NATURAL GAS INDUSTRY;PRODUCTION 
Linking the JAS-API with the Bureau of the Census cost data on 
exploration, production and development in the oil and gas 
industry, 4)35782 *DOE;EIA-0103;20° 
NATURAL GAS WELLS;EXPLOSIVE STIMULATION 
Environmental impact assessment) chemical explosive fracturing 
project, Petroleum Technology Corporation;Sutton County, 
Texas, 4)35804 *UCID-17523*Rev.1” 
NATURAL GAS WELLS;HYDRAULIC FRACTURING 
Increasing the effectiveness of the hydraulic fracturing of seams 
with the use of the pattern recognition method, 4)35768 
NATURAL GAS WELLS;SAFETY 
Effect of inhibitors on the irflammability of natural gas at high 
temperatures and pressures, 4)35808 
NATURAL GAS WELLS;WELL COMPLETION 
Corrosion stability of tamping cement with addition of calcium 
chloride, 4)35762 
NATURAL NUCLEAR REACTORS 
Origin of the elements) pre-Fermi reactor and plutonium-244 in 
nature, 4)35836 
NEODYMIUM 147;RADIATION MONITORING 
Particulate radioactivity, mainly from nuclear explosions, in air 
and precipitation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 *EML-349° 
NEODYMIUM 150 TARGET;NEON 20 REACTIONS 
Gamma-ray continuum spectra from heavy ion reactions, 4)37711 
SCONF-790323-2° 
NEOMYCIN 
See ANTIBIOTICS 
NEON;ION-ATOM COLLISIONS 
Production of polarized hydrogen ions and atoms and their charge 
exchange reactions on various gas targets, 4)37642 *COO-0007- 
27 


NEON;NEUTRINO REACTIONS 
Momentum dependence of hadrons produced in v*anti v®Ne 
interactions "Quark-parton model®, 4)37667 ®UH-511-315-78° 
NEON 20 REACTIONS;COMPOUND-NUCLEUS REACTIONS 
Gamma-ray continuum spectra from heavy ion reactions, 4)37711 
5CONF-790323-2° 
NEON 20 REACTIONS;ELASTIC SCATTERING 
Systematic study of Coulomb absorption in heavy ion scattering 
°70 NeV, backward systemater flux depletion, collective states®, 
4)37710 
PLASMS 


See also HEPATOMAS 
LEUKEMIA 
NEOPLASMS;DIAGNOSIS 
High-level production of C-11-carboxyl-labeled amino acids *For 
use in tumor and pancreatic imaging®, 4)37213 *CONF-790321- 


4 
NEPTUNIUM;ION EXCHANGE 
Plutonium and neptunium recovery, separation, and purification 
with organic ion exchange resins, 4)37168 *RFP-2903° 
NEPTUNIUM 239;RADIATION MONITORING 
Particulate radioactivity, mainly from nuclear explosions, in air 
and precipitation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 *EML-349° 
NEPTUNIUM ALLOYS;COMPARATIVE EVALUATIONS 
Crystal data for NpGas, 4)37063 
NEPTUNIUM ALLOYS;CRYSTAL STRUCTURE 
Crystal data for NpGas, 4)37063 
NERVES;ELECTRIC POTENTIAL 
Theoretical aspects of magnetic field interactions with biological 
systems *Examples of molecular basis of interactions®, 4)37597 
SLBL-7452° 
NETHERLANDS;TUNNELS 
Hemspoortunnel) the longest tunnel elements in the world, 
4)37346 
NETWORKS *COMPUTER’® 
See COMPUTER NETWORKS 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
NEUTRAL BEAM SOURCES;DESIGN 
Design of a negative ion neutral beam system for TNS, 4)37935 
S’WFPS-TME-79-002° 
NEUTRAL BEAM SOURCES;PERFORMANCE 
Intense Pulsed Ion Neutral Source *IPINS®, 4)37932 *CONF- 
771035-P1° 
NEUTRAL BEAM SOURCES;REVIEWS 
The ORNL;PLT neutral beam lines, 4)37933 *CONF-780508-P2° 
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NE CURRENTS;ELECTRON-NUCLEON 
INTERACTIONS 
Parity violation in atomic physics and neutral currents, 4)37686 
O REACTIONS;CHARGED-CURRENT 
INTERACTIONS 
Winner of the vector-model look-alike contest, 4)37687 
NEUTRINO REACTIONS;INCLUSIVE INTERACTIONS 
Momentum d lence of hadrons produced in v®anti v®Ne 
interactions *Quark-parton model®, 4)37667 *UH-511-315-78° 
NEUTRINO REACTIONS;NEUTRAL-CURRENT 
INTERACTIONS 
Winner of the vector-model look-alike contest, 4)37687 
NEUTRINO-ELECTRON INTERACTIONS;CHARGED- 
CURRENT INTERACTIONS 
Winner of the vector-model look-alike contest, 4)37687 
NEUTRINO- ON INTERACTIONS;NEUTRAL- 
CURRENT 


ELECTR 
INTERACTIONS 
Winner of the vector-model look-alike contest, 4)37687 
NEUTRINO-NUCLEON CTIONS 


See also ANTINEUTRINO-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS;CHARGED- 
CURRENT INTERACTIONS 
Higgs boson production by very high energy neutrinos °1 to 1000 
TeV, cross sections®, 4)37689 °FERMILAB-CONF-78;87- 
THY 


NEUTRINO-NUCLEON INTERACTIONS;DEEP INELASTIC 
SCATTERING 
Higgs boson production by very high energy neutrinos *1 to 1000 
TeV, cross sections®, 4)37689 *FERMILAB-CONF-78;87- 


THY 
NEUTRINO-NUCLEON INTERACTIONS;INCLUSIVE 
INTERACTIONS 
Higgs boson production by very high energy neutrinos *1 to 1000 
TeV, cross sections®, 4)37689 *FERMILAB-CONF-78;87- 
THY 
NEUTRINO-NUCLEON INTERACTIONS;NEUTRAL-CURRENT 
INTERACTIONS 
Higgs boson production by very high energy neutrinos *1 to 1000 
TeV, cross sections®, 4)37689 *FERMILAB-CONF-78;87- 


THY 
NEUTRON ABSORBERS;FABRICATION 
Enhanced safety in the storage of fissile materials * Boron-loaded 
epoxy resin®, 4)35888 °UCRL-52612° 
NEUTRON DIFFUSION EQUATION;MONTE CARLO 
METHOD 
Bounded flux-at-a-point estimators for multigroup Monte Carlo 
computer codes, 4)36447 
Optimal choice of parameters for exponential biasing in Monte 
Carlo, 4)36446 
NEUTRON REACTIONS;CAPTURE 
North Carolina State University Nuclear Structure Research at 
the Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1978-March 31, 1979, 4)37705 °ORO-3624-19° 
NEUTRON REACTIONS;ELASTIC SCATTERING 
North Carolina State University Nuclear Structure Research at 
the Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1978-March 31, 1979, 4)37705 °ORO-3624-19° 
NEUTRON SOURCE FACILITIES;BEAM DYNAMICS 
Scheme of an 14 MeV intense neutron generator with two- 
frequency deuteron linac, a proposal by ITEP, 4)37377 *LA-tr- 
79-6 


NEUTRON SOURCE FACILITIES;NEUTRON FLUX 
Scheme of an 14 MeV intense neutron generator with two- 
frequency deuteron linac, a proposal by ITEP, 4)37377 *LA-tr- 
79-6 
Tests of the intense neutron source *INS® prototype *250 mA H* 
beam at 125 keV®, 4)37372 *LA-UR-79-712° 
NEUTRON SOURCE FACILITIES;PERFORMANCE 
Tests of the intense neutron source *INS® prototype *250 mA H* 
beam at 125 keV®, 4)37372 ®LA-UR-79-712° 
NEUTRON SOURCE FACILITIES;USES 
Uses of pulsed neutron sources for research in magnetism and 
other areas of condensed matter physics, 4)37720 *°CONF- 
781114-12° 
NEUTRON SOURCES 
S~"syXorp @rssTA@p 7272 '=72 Tyre sp V2 EWAN 
pAL@s7p—= 
NEUTRON SOURCES;FABRICATION 
Fabrication of *5*Cf medical sources, 4)35958 ®DP-MS-78-96° 
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NEUTRON SOURCES;NEUTRON SPECTRA 
Diagnostic neutron spectra from deuterons on several materials 
82.5 to 3.5 MeV, 4)37719 
NEUTRON TRANSPORT THEORY 
Measurements and calculations of fast neutron spectra in a 
kia lithium assembly, 4)37906 *CONF-780508- 
1 


NEUTRONS 
See also FISSION NEUTRONS 
NEUTRONS;ABSORPTION 
Radiation transport in earth for neutron and gamma ray point 
sources above an air-ground interface, 4)37717 ?>ORNL;TM- 
6655 
NEUTRONS;NUCLEAR REACTION YIELD 
Thick-target neutron and y-ray yields induced by medium-energy 
proton and deuteron bombardments, 4)37721 *UCID-18086° 
NEUTRONS;OXYGEN ENHANCEMENT RATIO 
Oxygen enhancement ratio as a function of neutron energy with 
mammalian cells in culture *Chinese hamster cells *V79%, 
4)37539 
NEVADA;GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance basic data 
report for Millett NTMS Quadrangle, Nevada, 4)35841 *GJBX- 
39°79 
NEVADA;GEOLOGY 
Magnetotelluric studies in Grass Valley, Nevada, 4)36206 *LBL- 


8646 
NEVADA;GEOTHERMAL SYSTEMS 
Geology of the Gerlach-Hualapai Flat geothermal area, 
northwestern Nevada, 4)36202 
NEVADA;GRANITES 
Inventory of granitic masses in the State of Nevada, 4)37611 
SUSGS-OFR-79-235° 
NEVADA;MAGNETOTELLURIC SURVEYS 
Magnetotelluric studies in Grass Valley, Nevada, 4)36206 *LBL- 
8646 
NEVADA TEST SITE;CHEMICAL EXPLOSIONS 
Design and execution of the Rayleigh wave experimental program 
at Yucca Lake, Nevada, 4)37614 °UCRL-52446°® 
NEVADA TEST SITE;GEOLOGIC STRUCTURES 
Geology of the UE17e drill hole, Area 17, Nevada Test Site, 
4)37625 *USGS-1543-2° 
NEVADA TEST SITE;NUCLEAR EXPLOSIONS 
Design and execution of the Rayleigh wave experimental program 
at Yucca Lake, Nevada, 4)37614 "UCRL-52446° 
NEVADA TEST SITE;STRATIGRAPHY 
Geology of the UE17e drill hole, Area 17, Nevada Test Site, 
4)37625 *USGS-1543-2° 
NEVADA TEST SITE; UNDERGROUND EXPLOSIONS 
Sonic velocity as a function of depth in alluvium, 4)37621 
8SAND-78-0547° 
NEW HAMPSHIRE;GEOCHEMICAL SURVEYS 
Glens Falls 1°x 2° NTMS area New Hampshire, New York, and 
Vermont, 4)35845 *GJBX-44°79% 
NEW MEXICO;ELECTRICAL SURVEYS 
Logistics report on a resistivity survey, conducted on behalf of 
Sandia Laboratories, July 14-September 4, 1978, 4)37468 
8SAND-79-7031° 
NEW MEXICO;RADIOACTIVE WASTE STORAGE 
Gas permeability of SENM rock salt, 4)35925 SSAND-78-2287° 
NEW MEXICO;WATER RESOURCES 
Water) agriculture vs energy development in the Four Corners 
Area *Impact of reduced water availability, due to increased 
energy development, on agriculture®, 4)37494 ®*LA-7643-MS® 
NEW YORK;GEOCHEMICAL SURVEYS 
Glens Falls 1°x 2° NTMS area New Hampshire, New York, and 
Vermont, 4)35845 *>GJBX-44°79% 
NEW YORK;GEOLOGICAL SURVEYS 
Preliminary investigation of two areas in New York State in terms 
of possible potential for hot dry rock geothermal energy 
8 Adirondack Mountains and Catskill Mountains®, 4)36199 
8COO-2694-4° 
NEW YORK;GEOTHERMAL EXPLORATION 
Preliminary investigation of two areas in New York State in terms 
of possible potential for hot dry rock geothermal energy 
8 Adirondack Mountains and Catskill Mountains®, 4)36199 
8§COO-2694-4° 
NEW ZEALAND;HYDROELECTRIC POWER 
Supply authority engineer and small hydroelectric stations, 
4)36724 
NICKEL;DECONTAMINATION 
Method for rejuvenating catalysts in hydrodesulfurization of 
hydrocarbon feedstock ®Patent®, 4)35776 
NICKEL;METALLURGICAL EFFECTS 
Surface and microstructural characterization of commercial 
breeder reactor candidate alloys exposed to 700°C sodium, 
4)36412 SHEDL-TME-78-26° 


NICKEL HYDRIDES;ELECTRONIC STRUCTURE 


NICKEL;MONITORING 
EML surface air sampling program) the quality of analysis, 1977 
SQuality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 *EML-349° 
Radionuclides and trace metals in surface air, 4)37465 *EML- 
349® app. 
NICKEL;PLATING 
Method for conducting electroless metal-plating processes 
®Patent®, 4)37053 
NICKEL;SURFACE COATING 
Method for conducting electroless metal-plating processes 
®Patent®, 4)37053 
NICKEL;SWELLING 
Inclusion of mobile helium in a rate theory model of void swelling, 
4)38003 *CONF-790125-44° 
NICKEL;WELDABILITY 
Weldability of electroformed nickel, 4)37047 *Y-2171° 
NICKEL;X-RAY FLUORESCENCE ANALYSIS 
EML surface air sampling program) the quality of analysis, 1977 
5Quality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 °EML-349° 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL ALLOYS;CORROSION 
Hot corrosion of Ni-base turbine alloys in atmospheres in coal- 
conversion systems, 4)37092 
NICKEL ALLOYS;CORROSION RESISTANCE 
Development and engine testing of coatings on diesel engine 
components, January 1978-December 1978, 4)35797 *HCP;T- 
4288° 
NICKEL ALLOYS;CREEP 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 *COO-2975-25° 
NICKEL ALLOYS;CRYSTAL STRUCTURE 
Comment on the crystal and magnetic structures of CaCus-type 
compounds of Th with Fe, Co, and Ni, 4)37064 
NICKEL ALLOYS;ELECTROSLAG WELDING 
Welding in the USSR, 4)37048 
NICKEL ALLOYS;GAS TUNGSTEN-ARC WELDING 
Gas tungsten arc weldability of high Mn austenitic stainless steel, 
4)37052 
NICKEL ALLOYS;STRESS CORROSION 
Hydrogen sulfide stress corrosion cracking in materials for 
geothermal power, 4)37095 
NICKEL ALLOYS;TENSILE PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 *°COO-2975-25° 
NICKEL BASE ALLOYS 
See also ALLOY-MM-0011 
ALLOY-NX-188 
HASTELLOY C 
INCONEL 713LC 
INCONEL 738 
INCONEL ALLOYS 
MONEL 
UDIMET ALLOYS 
NICKEL BASE ALLOYS;CHEMICAL PREPARATION 
Dispersion-strengthened molybdenum-alloyed nickel, 4)37056 
NICKEL BASE ALLOYS;CORROSION 
Hot corrosion of Ni-base turbine alloys in atmospheres in coal- 
conversion systems, 4)37092 
NICKEL BASE ALLOYS;CREEP 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 *COO-2975-25° 
NICKEL BASE ALLOYS;DISPERSION HARDENING 
Dispersion-strengthened molybdenum-alloyed nickel, 4)37056 
NICKEL BASE ALLOYS;MATERIALS TESTING 
Formation of protective layers on alloys developed for use in coal 
gasification environments. Final report, 4)35541 *SAND-78- 
8277 
NICKEL BASE ALLOYS;SPUTTERING 
Effects of radiation-induced segregation and preferential 
sputtering on the sputtering rate of alloys, 4)37099 °>CONF- 
790125-3 
NICKEL BASE ALLOYS;TENSILE PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 ®COO-2975-25° 
NICKEL HYDRIDES;ELECTRONIC STRUCTURE 
Bandstructure calculations for metal hydrogen systems, 4)37121 
8SAND-79-0493C® 





NICKEL HYDRIDES;LATTICE PARAMETERS 


NICKEL HYDRIDES;LATTICE PARAMETERS 
Bandstructure calculations for metal hydrogen systems, 4)37121 
SSAND-79-0493C® 
NICKEL SULFIDES;CHEMICAL PREPARATION 
Intercalated transition metal phosphorus trisulfides * Patent’, 


4)36575 
IMIUM BATTERIES;BATTERY CHARGING 
Sealed storage battery *Patent( Hz electrode to monitor charging®, 
4)36568 
NICKEL-CADMIUM BATTERIES;BATTERY SEPARATORS 
Alkali nickel-cadmium accumulator with positive and negative 
ete ee ah 1 eee 
impregnated with alkaline electrolyte between these plates 
*®German patent®, 4)36592 
BATTERIES;ELECTRODES 
Alkali nickel-cadmium accumulator with positive and negative 
plates less than | mm thick and an about 0.1 mm thick separator 
impregnated with alkaline electrolyte between these plates 
®German patent®, 4)36592 
Method to produce cadmium or nickel electrodes for electric 
accumulators by introducing cadmium hydroxide or nickel 
hydroxide into a porous electrically conducting structure 
*Patent® Pend 
NICKEL-ZIN' TTERY CHARGING 
— —— aay *Patent( He electrode to monitor charging’, 
4)36568 
COTIANA;HYBRIDIZATION 
Cell-fusion hybrids *Nicotiana®, 4)37519 
NIMONIC PE16;CORROSION 
Surface and microstructural characterization of commercial 
breeder reactor candidate alloys exposed to 700°C sodium, 
4)36412 SHEDL-TME-78-26° 
OB OPY 
Influence of magnetic anisotropy on the properties of niobium in 
the mixed state, 4)37734 
NIOBIUM;CORROSION 
Analysis of beryllium parts for cosmos 954, 4)37046 *UCRL- 
$2597 
NIOBIUM;CRITICAL FIELD 
Comments on H;sub c2; at low temperatures, 4)37733 
Impurity d 
NIO: TUM; 
Utilization of NMR in 
solids, 4)37722 *IS-M-183° 
TUM;ECONOMICS 


rey of H;sub c2; anisotropy in niobium, 4)37730 
STRUCTURE 
tion of hydrogen structure in 


NIOB 
Economic impact of using refractory metals for fusion reactors, 
4)38000 *CONF-780508-P2° 
NIOBIUM;ENERGY GAP 
Evaluation of the validity of apg “eyo for 
anisotropy and multiple energy gaps, 4)37 
Tunneling junction phenomena) an answer to ar 
— 4)3774 
OBIUM;MAGNETIC FIELD CONFIGURATIONS 
Correlations between flux line lattice and crystal lattice, 4)37738 
NIOBIUM;MAGNETIC FLUX 
Morphology of flux line lattices in single crystalline Type II 


su mductors, 4)37737 
NIOBIUM;MAGNETIZATION 


Measurement of torque due to anisotropy of the magnetization 
vector in superconducting niobium, 4)37742 
NIOBIUM:METALLURGICAL ‘AL EFFECTS 
a and microstructural characterization of commercial 
breeder reactor candidate alloys exposed to 700°C sodium, 
4)36412 *HEDL-TME-78-26° 
NIOBIUM;SUPERCONDUCTIVITY 
Influence of magnetic anisotropy on the properties of niobium in 
the mixed state, 4)37734 
NIOBIUM;SUPERLATTICES 
Correlations between flux line lattice and crystal lattice, 4)37738 
NIOBIUM;SURFACE COATING 
or =. of beryllium parts for cosmos 954, 4)37046 *UCRL- 
NIOBIUM 93;NUCLEAR MAGNETIC RESONANCE 
oo absorption i in the niobium-vanadium system, 4)37083 
SBNL-25234 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS;CRACKS 
Factors controlling a assisted subcritical crack growth in 
Zr-2.5Nb alloys, 4)37081 
NIOBIUM ALLOYS;CREEP 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
os 4)37066 *COO-2975-25° 
OBIUM ALLOYS;CRYSTAL-PHASE TRANSFORMATIONS 
High temperature strain behavior of Zircaloy-4 and Zr-2.5Nb fuel 
ths, 4)37062 
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NIOBIUM ALLOYS;MECHANICAL PROPERTIES 
High temperature strain behavior of Zircaloy-4 and Zr-2.5Nb fuel 
sheaths, 4)37062 
NIOBIUM ALLOYS;OXIDATION 
Oxidation of zirconium alloys in steam at 1000 to 1850°C *Steam 
at 1000° to 1850°C% 4)37096 
NIOBIUM ALLOYS;TENSILE PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 *COO-2975-25° 
NIOBIUM BASE ALLOYS;CRITICAL FIELD 
Influence of Fermi surface anisotropy on H;sub c2;*T%, 4)37729 
NIOBIUM BASE ALLOYS;FABRICATION 
Thermodynamics of A15 compound formation by diffusion from 
ternary bronzes, 4)37055 
NIOBIUM BASE ALLOYS;FERMI LEVEL 
Influence of Fermi surface anisotropy on H;sub c2;*®T°, 4)37729 
NIOBIUM BASE ALLOYS;SORPTIVE PROPERTIES 
Hydrogen absorption in the niobium-vanadium system, 4)37083 
SBNL-25234° 
NIOBIUM BASE ALLOYS;VOIDS 
Direct observation of the growth of voids in multifilamentary 
superconducting materials via hot stage scanning electron 
microscopy, 4)37085 *LBL-8376° 
NIOBIUM COMPOUNDS;SORPTIVE PROPERTIES 
Photons as a probe of hydrogen in metals) photoelectron and 
optical studies, 4)37120 *IS-M-186° 
NIOBIUM HYDRIDES;ELECTRONIC STRUCTURE 
Photons as a probe of hydrogen in metals) photoelectron and 
optical studies, 4)37120 *IS-M-186° 
NIOBIUM HYDRIDES;H CENTERS 
Mound Facility activities in chemical and physical research) July- 
December 1978, 4)37188 =*MLM-2590° 
NIOBIUM HYDRIDES;OPTICAL PROPERTIES 
Photons as a probe of hydrogen in metals) photoelectron and 
optical studies, 4)37120 *IS-M-186° 
NIOBIUM NITRIDES;ANISOTROPY 
Microscopic anisotropy sore t.. Nb, 4)37731 
NIOBIUM NITRIDES;CRITICAL 
Microscopic anisotropy parameters non Nb, 4)37731 
NIOBIUM OXIDES;ELECTRICAL PROPERTIES 
Response of ferroelectric ceramics to uniaxial stress *Nb doped 
PZT 95;5°, 4)37117 ®SAND-79-0610C® 
NIOBIUM OXIDES;MECHANICAL PROPERTIES 
Response of ferroelectric ceramics to uniaxial stress *Nb doped 
PZT 95;5°, 4)37117 SSAND-79-0610C® 
NIOBIUM OXIDES;PHASE TRANSFORMATIONS 
Response of ferroelectric ceramics to uniaxial stress *Nb doped 
PZT 95;5°, 4)37117 SSAND-79-0610C® 
NIOBIUM SELENIDES;FERMI LEVEL 
Electronic properties of metals, alloys and molecules. Final report, 
4)37058 *ORO-3105-61° 
NIOBIUM SELENIDES;SUPERCONDUCTIVITY 
Electronic Fm gen of metals, alloys and molecules. Final report, 
4)37058 *"ORO-3105-61° 
NITRATES;CORROSIVE EFFECTS 
Evaluation of the effectiveness of selected corrosion inhibitors for 
protection of prestressing steels in PCPVs, 4)37091 
ORNL;TM-6479° 
NITRIC OXIDE;CHEMICAL REACTION YIELD 
Pollutant control through staged combustion of pulverized coal. 
Technical progress report, January-April 1978, 4)35690 *FE- 
1817-5 
NITRIDES;SPECTROPHOTOMETRY 
Determination of nitride nitrogen in irradiated materials, 4)35865 
5LA-7660-MS° 
NITRO COMPOUNDS;PHOTOCHEMISTRY 
Electron transfer reactions of the biradicals produced in the 
Norrish type II process, 4)37209 
NITROGEN;ION-MOLECULE COLLISIONS 
Production of polarized hydrogen ions and atoms and their charge 
exchange reactions on various gas targets, 4)37642 *COO-0007- 
27 


NITROGEN;METALLURGICAL EFFECTS 
Effect of nitrogen on the microstructure and stress corrosion 
cracking of stainless steel weld metals, 4)37093 
Gas tungsten arc weldability of high Mn austenitic stainless steel, 
4)37052 
NITROGEN;REMOVAL 
Development of a process for producing an ashless, low-sulfur 
fuel from coal. Volume IV. Product studies. Part 10. Final 
report of coal liquids catalyst work performed at Oklahoma 
State University. Solvent Refined Coal *SRC® process, June 17, 
1970-June 16, 1975, 4)35569 *FE-0496-T10° 
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NITROGEN 15;GIANT RESONANCE 
North Carolina State University Nuclear Structure Research at 
the Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1978-March 31, 1979, 4)37705 °ORO-3624-19° 
OGEN COMPOUNDS;COMBUSTION 
Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases, 4)35538 ®*FE-2762-6° 
Pollutant control through staged combustion of pulverized coal. 
Technical progress report, January-April 1978, 4)35690 ®*FE- 
1817-5 
NITROGEN COMPOUNDS;REMOVAL 
State of the art of high-temperature, high-pressure gas filtration 
and desulfurization, 4)35604 *CONF-790405-10° 
NITROGEN CYCLE;INHIBITION 
Impacts of acid precipitation on decomposition and plant 
communities in lakes, 4)37433 *BNL-25066° 
NITROGEN ISOTOPES;ISOTOPE RATIO 
Correlation of crude oil source with nitrogen, sulfur, and carbon 
stable isotope ratios, 4)35795 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROUS OXIDE 
NITROGEN OXIDES;AIR POLLUTION 
Measuring solid and gaseous emission. Requirements and 
experience, 4)37450 
NITROGEN OXIDES;AIR POLLUTION ABATEMENT 
Combined gas;steam turbine power stations with coal pressure 
gasification unit operating to the STEAG-Lurgi system, 4)35559 
Workshop on atmospheric pollution by trace nitrogen co mpounds. 
Workshop summary report, 4)37438 *EPRI-EA-986-SY 
NITROGEN OXIDES; AIR POLLUTION CONTROL 
Apparatus for the treatment of gas turbine exhaust gas *Patent®, 
4)37358 
Development of procedures for decreasing the NO;sub x;- 
emissions in power plant boilers in the USA, 4)36350 
Effectiveness of various methods for reducing the nitrogen oxide 
emission from small-capacity gas burners, 4)37447 
State of development of NO;sub x; decreasing measures for 
German power plants, 4)36351 
State of development and tendencies of the NOsub®x® 
precipitation from power plant flue gases, 4)36352 
NITROGEN OXIDES;BIOLOGICAL EFFECTS 
Workshop on atmospheric pollution by trace nitrogen co: mpounds. 
Workshop summary report, 4)37438 °EPRI-EA-986-SY 
NITROGEN OXIDES;CHEMICAL REACTIONS 
Predictions of the effects on the stratosphere of changes in the 
oxides of nitrogen * With discussions of NO;sub x; chemistry 
and evaluation of natural and anthropogenic NO;sub x; sources®, 
4)37442 *UCRL-82553° 
Studies of gas phase reactions of uranium with selected oxidizers 
and fluoromethanes, 4)37215 °UCRL-81745° 
Workshop on atmospheric pollution by trace nitrogen 
compounds. Workshop summary report, 4)37438 *EPRI-EA- 
986-SY°® 
NITROGEN OXIDES;ENVIRONMENTAL EFFECTS 
Air emissions analysis of energy projections for the Annual Report 
to Congress, 4)37435 *DOE;EIA-0102;16° 
Predictions of the effects on the stratosphere of changes in the 
oxides of nitrogen *With discussions of NO;sub x; chemistry 
and evaluation of natural and anthropogenic NO;sub x; sources®, 
4)37442 °UCRL-82553° 
Workshop on atmospheric pollution by trace nitrogen 
= Workshop summary report, 4)37438 °EPRI-EA- 
986-SY 
NITROGEN OXIDES;ENVIRONMENTAL TRANSPORT 
Workshop on atmospheric pollution by trace nitrogen co mpounds. 
Workshop summary report, 4)37438 *EPRI-EA-986-SY 
NITROGEN OXIDES;GASEOUS WASTES 
Development of procedures for decreasing the NO;sub x;- 
emissions in power plant boilers in the USA, 4)36350 
State of development of NO;sub x; decreasing measures for 
German power plants, 4)36351 
NITROGEN OXIDES;QUANTITATIVE CHEMICAL ANALYSIS 
Calibration and checking of instruments for the measurement of 
nitrogen oxide concentrations in combustion products, 4)36356 
Comparative tests of different methods of determination of 
nitrogen oxide content in flue gases, 4)36355 
NITROGEN OXIDES;REMOVAL 
State of development and tendencies of the NOsub®x® 
precipitation from power plant flue gases, 4)36352 
NITROUS OXIDE;AERIAL MONITORING 
Stratospheric distributions and inventories of trace gases in the 
northern hemisphere for 1976 *CCloF2, CClsF, CCl, N2O, and 
SFe°, 4)37436 "EML-349° 
Trace gases in the stratosphere *CCl.F2, CClsF, CCl, NoO, and 
SFe°, 4)37437 *EML-349° 
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NITROUS OXIDE;CHEMICAL ANALYSIS 
Project airstream) analysis of quality control gas samples *CClF:, 
CCF, CCk, N2O, and SF Ty — analyzed in quality 
control check®, 4)37146 °E: 
NOBLE GASES 
See RARE GASES 
NOISE POLLUTION;BIOLOGICAL EFFECTS 
Dangers of noise. Part I, 4)37600 
Occupational noise and hearin conservation, 4)37599 
NON-EQUILIBRIUM PLASMA;ELECTROMAG GNETIC 
RADIATION 
Kinetic equation for waves and wave scattering in a 
nonequilibrium plasma, 4)37862 
Nonlinear electromagnetic fluctuations in a nonequilibrium 
plasma, 4)37860 
Nonlinear wave interaction and stationary fluctuation spectrum in 
a nonequilibrium plasma, 4)37861 
NON-EQUILIB PLASMA;ION ACOUSTIC WAVES 
Kinetic equation for waves and wave scattering in a 
nonequilibrium plasma, 4)37862 
NON-EQUILIBRIUM PLASMA;KINETIC EQUATIONS 
Kinetic equation for waves and wave scattering in a 
nonequilib lasma, 4)37862 
NON- EQUILIBRIUM P LASMA;NONLINEAR PROBLEMS 
Nonlinear electromagnetic eivy ranatensee in a nonequilibrium 
plasma, 4)37860 
NORTH AMERICA 
See also CANADA 
MEXICO 


USA 
NORTH AMERICA;ENERGY DEMAND 
Demand and supply of energy in developing America, 4)36679 
NORTH AMERICA;ENERGY SUPPLIES 
Demand and supply of energy in developing America, 4)36679 
NORTH DAKOTA;ENERGY CONSERVATION 
Evaluation of selected near-term energy-conservation options for 
the Midwest, 4)36647 *ANL;EES-TM-41° 
NORTH SEA; EXPLORATION 
North Sea 1978, 4)36705 
NORTH SEA;PETROLEUM 
North Sea 1978, 4)36705 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY;PETROLEUM 
North Sea 1978 *Contribution to balance-of-payment 
improvement®, 4)36705 
NOSE CONES;REENTRY 
Com — transition performance of several nosetip materials as 
ned by ballistics-range testing, 4)37135 *SAND-78-1859C® 
NOZZLES;DESIGN 
ge of nozzles in reactor containments *PWR’°, 4)36389 *INIS- 
mf-4373 
NOZZLES;STRESS ANALYSIS 
Cold leg integrity evaluation, Phase I. Final report, July, 1978- 
September 1978 *PWR°, 4)36519 'NUREG. CR-0584° 
Design of nozzles in reactor containments ‘PWR, 4)36389 
SINIS-mf-4373° 
NPR REACTOR 
See N-REACTOR 
N-REACTOR;AFTFR-HEAT 
Total fission wer lus 120° decay heat transient for 29 mk 
scram, 4)36499 ®*UNI-1133° 
NUCLEAR EXPLOSION DETECTION 
Design and execution of the Ray yleigh wave experimental program 
at Yucca Lake, Nevada, 4)37614 "UCRL-52446® 
NUCLEAR EXPLOSIONS;RAYLEIGH WAVES 
Design and execution of the Ray yleigh wave experimental program 
at Yucca Lake, Nevada, 4)37614 °UCRL-52446 
NUCLEAR EXPLOSIONS;SOUND WAVES 
Sonic velocity as a function of depth in alluvium, 4)37621 
8SAND-78-0547° 
NUCLEAR FACILITIES 
See also ANTARES FACILITY 
FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES;INSPECTION 
Licensed fuel facility status report. Status summary report, 
4)35949 °NUREG-0430* Vol. 1 No.2 
NUCLEAR FACILITIES;RADIATION MONITORING 
Formerly utilized MED;AEC sites remedial action L pn ered 
radiological survey of the Museum of Science and Industry, 
57th Street and Lake Shore Drive, Chicago, Illinois. Final 
report, 4)35935 *DOE;EV-0005;13° 
NUCLEAR FACILITIES; RADIOACTIVE EFFLUENTS 
Licensed fuel facility status report. Status summary report, 
4)35949 ®"NUREG-0430® Vol.1° No.2” 
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NUCLEAR FACILITIES;REGULATIONS 
Sandia Laboratories’ experience with DOE MC-0531 *Safety of 
nonreactor nuclear facilities®, 4)35950 *SAND-78-2297C® 
NUCLEAR INDUSTRY;DICTIONARIES 
Handbook of acronyms and initialisms, 4)36370 *NUREG-0544° 
NUCLEAR INDUSTRY;PERSONNEL 

Study of advanced professional educational requirements relative 
to nuclear fuel cycle engineering in industry and government. 
Final report, 4)36441 *SRO-0947-M2° 

NUCLEAR INDUSTRY;STANDARDIZED TERMINOLOGY 

Handbook of acronyms and initialisms, 4)36370 *NUREG-0544° 

NUCLEAR MATERIALS DIVERSION;ON-LINE 

MEASUREMENT SYSTEMS 

DDET) a program which simulates on-line detectors, 4)35946 
SUCID-18106*® 

NUCLEAR MATERIALS DIVERSION;RISK ASSESSMENT 

Computer security simulation, 4)35940 *LA-UR-78-380° 

NUCLEAR MATERIALS MANAGEMENT 

Self-energized credential system for the plutonium protection 

system, 4)35944 *SAND-78-2156° 
NUCLEAR MATERIALS MANAGEMENT;ON-LINE 

MEASUREMENT SYSTEMS 

DDET) a program which simulates on-line detectors, 4)35946 
SUCID-18106°® 

NUCLEAR MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
RADIOPHARMACEUTICALS 
NUCLEAR MEDICINE;ELECTRONIC EQUIPMENT 

Nuclear medicine instrumentation development) DOE program, 

study group report, 4)37402 *DOE;EV-0034° 
CLEAR MEDICINE;ISOTOPE APPLICATIONS 

Enriched isotope applications) biomedical field *New stable 
isotopes for clinical use and use in beomedical research®, 
4)37523 *MLM-2593° 

NUCLEAR MEDICINE;RESEARCH PROGRAMS 

Research report, for 1977-1978, 4)37521 *ORAU-148° 

NUCLEAR PARKS 
See also ENERGY PARKS 
NUCLEAR PARKS;ECONOMICS 

Are power station parks ni from the point of view of 
energy economics, 4)36439 *ANL-Trans-1146° 

Minister for work, health, and social questions of the North 
Rhein-Westphalen District) removal of cooling tower heat from 
power stations. A contribution to the discussion of location 
problems in the planning of power stations and power station 
parks, 4)36438 *ANL-Trans-1146° 

PARKS;ENERGY ACCOUNTING 

Are power station parks necessary from the point of view of 

energy economics, 4)36439 *ANL-Trans-1146° 
NUCLEAR PARKS;FEASIBILITY STUDIES 
Are power station parks necessary from the point of view of 
energy economics, 4)36439 *ANL-Trans-1146° 
CLEAR PHYSICS;DATA PROCESSING 
Subroutine package for I;O operations within the modular 
programming system KAPROS, 4)36450 *DOE-tr-63° 
NUCLEAR PHYSICS;RESEARCH PROGRAMS 

Progress report, January 1, 1978-October 31, 1978 *Summary of 
research activities at Univ. Mass. ®, 4)37704 *COO-2853-3° 

Status report to the DOE Nuclear Data Committee >ORNL’, 
4)37700 *ORNL;TM-6873° 

oe to DOE Nuclear Data Committee, 4)37701 *UCID- 

NUCLEAR POWER;ECONOMICS 

Competitive position of nuclear power) a survey, 4)36437 *AED- 

Conf-77-329-007° 
NUCLEAR POWER PLANTS 

See also UNDERGROUND NUCLEAR STATIONS 
NUCLEAR POWER PLANTS;AIR CLEANING SY: 

Failures in air-monitoring, air-cleaning, and ventilation systems in 
ar nuclear power plants *Jan. 1, 1975-June 30, 1978°, 
4)36531 

NUCLEAR POWER PLANTS;CONTAINMENT BUILDINGS 

Numerical simulation of tornado-borne missile impact on 
reinforced concrete targets, 4)36477 °UCRL-52607° 

Reinforced concrete containment structures in high seismic zones, 
4)36510 Mv ng 

POWER PLANTS;ELECTRICAL EQUIPMENT 

Nuclear quality assurance programs, their role and their impacts, 
4)36453 *INIS-mf-4263° 

Seismic and environmental qualification of class IE equipment 
manufactured in Spain, 4)36509 *INIS-mf-4256° 

NUCLEAR POWER PLANTS;ENVIRONMENTAL IMPACTS 

Assessing the impact of nuclear-power plants on the environment. 

— annual research progress report, 4)37554 *NUREG;CR- 
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NUCLEAR POWER P) TH HAZARDS 
Assessing the impact of er sagen plants on the environment. 
Second annual research progress report, 4)37554 *NUREG;CR- 


LANTS;PIPELINES 
Determination of the bore diameter of steam and nuclear power 
lant pi wat at hy ANTS yd spot, 4)36479 
NU 
Evaluation > pho Sotelo ipe dies. _— report, 4)36478 
NUCLEAR POWER PLANTS 
Cogeneration nuclear power stations and t holler stations) problems 
and future outlook, 4)36444 ®*DOE;ET-0076° 
NUCLEAR POWER PLANTS;POWER GENERATION 
Cogeneration nuclear power stations and boiler stations) problems 
and future outlook, 4)36444 *DOE;ET-0076° 
NUCLEAR POWER P’ ;PUMPS 
Radial forces in seals of centrifugal pumps, 4)36457 *INIS-mf- 
4316 
NUCLEAR POWER PLANTS;RADIOACTIVE WASTES 
Hazards from radioactive waste in perspective, 4)35937 *CONF- 
790204-9° 
NUCLEAR POWER PLANTS;REACTOR CONTROL SYSTEMS 
Nuclear safety considerations with emphasis on instrumentation 
and control systems, 4)36483 ®INIS-mf-4261° 
NUCLEAR POWER PLANTS;REACTOR DECOMMISSIONING 
State we for review of the Nuclear Regulatory 
— s decommissioning policy, 4)36432 *NUREG;CP- 


NUCLEAR POWER PLANTS;REACTOR LICENSING 
Power Reactor Docket Information. Annual cumulation 
Scitations®, 4)36433 *NUREG;PRDI-78;12;P1° 
Power Reactor Docket Information. Annual cumulation *subject 
index®, ae 5 NUREG;PRDI-78;12;P2° 
CLEAR PO WER PLANTS;REACTOR ‘OPERATION 
Licensed operating reactors. Operating units status report, data as 
of 2-28-79 ®USA®, 4)36373 *NUREG-0020° Vol.3*° No.3” 
Method of generation scheduling in electric utility systems with 
nuclear units, 4)36371 
NUCLEAR POWER PLANTS;REACTOR PROTECTION 
SYSTEMS 
Nuclear safety considerations with emphasis on instrumentation 
and control systems, 4)36483 SINIS-mf.4261 ° 
NUCLEAR POWER PLANTS;REACTOR SAFETY 
Nuclear power-plant safety in developing countries, 4)36529 
Site soil column considerations in seismic hazard analysis, 4)36526 
SUCRL-81696° 
NUCLEAR POWER PLANTS;REACTOR SHUTDOWN 
Events resulting in reactor shutdown and their causes, 4)36532 
NUCLEAR POWER PLANTS;REMOTE MULTIPLEXING 


Safety considerations for various a area 277 of remote 
aan _— in nuclear power . 4)36454 ®INIS-mf-4265° 
PLANTS;RIS. ASSESSMENT 


Nik oly evaluation for _' technological systems, 4)36530 
Risk methodology presentation, 4)36508 *EPRI-NP-79-1-LD® 
NUCLEAR POWER PLANTS;SEISMIC EFFECTS 
Seismic requirements for design of nuclear power plants and 
nuclear test facilities, 4)36495 ®RDT-F-9-2T* 1-79” 
NUCLEAR POWER PLANTS;STEAM GENERATION 
Cogeneration nuclear power stations and boiler stations) problems 
and future outlook, 4)36444 *DOE;ET-0076 
NUCLEAR POWER PLANTS;STEAM TURBINES 
Nuclear low pressure turbine cylinder model tests, 4)36480 
NUCLEAR STRU UCTURE 
—_ and antiprotons as probes of the nucleus, 4)37675 *BNL- 
580 


(CLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
ICLEAR WEAPONS;SAFETY 
Characteristics and development report for the MC2935 
a Strong Link Switch ®314965°, 4)37427 ®SAND-78- 
NUCLEAR WEAPONS;SWITCHES 
Characteristics and development report for the MC2935 
—_— Strong Link Switch *314965°, 4)37427 ®SAND-78- 
NUCLEATE BOILING 
Analytical and experimental studies of bubble growth in 
theated liquid metals under a uniform magnetic field, 
4)37659 
Effect of liquid inertia on bubble growth in the presence of a 
magnetic field, 4)37658 
NUCLEATE BOILING;MEASURING METHODS 
5% studies of nucleate boiling, 4)37311 


See also HYPERNUCLEI 
LIGHT NUCLEI 
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NUCLEI;ENERGY LEVELS 
Kaons and antiprotons as probes of the nucleus, 4)37675 *BNL- 
25580 
NUCLEOPROTEINS;BIOCHEMICAL REACTION KINETICS 
Analysis of chromatin reconstitution, 4)37508 
NUCLEOSIDES;CRYSTAL STRUCTURE 
Visualization of drug-nucleic acid interactions at atomic 
resolution. VI. Structure of two drug; dinucleoside 
monophosphate crystalline complexes, ellipticine) 5- 
iodocytidylyl*37-5 "guanosine and 3,5,6,8-tetramethyl-n-methy] 
phenanthrolinium) 5- jodocytidylyl*37- 57° guanosine, 4)37193 
UR-3490-1595° 
NUCLEOTIDES 
See also ATP 
NUCLEOSIDES 
NUCLEOTIDES;BIOLOGICAL RADIATION EFFECTS 
Effects of x-irradiation on lens reducing systems *Rabbits®, 
4)37536 ®*COO-2012-37° 
NUTRIENTS;ENVIRONMENTAL TRANSPORT 
Role of soil invertebrates in nutrient cycling, 4)37470 


See FASTENERS 
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See LARVAE 
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OAK RIDGE ASSOCIATED UNIVERSITIES 
See ORAU 
OCEAN THERMAL ENERGY CONVERSION;COST 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume II, 4)36028 *SERI;TR-52- 
055d®Vol.2% 

OCEAN THERMAL ENERGY CONVERSION;ECONOMICS 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume II, 4)36028 *SERI;TR-52- 
055d®Vol.2 

OCEAN THERMAL ENERGY CONVERSION;MARKET 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume II, 4)36028 *SERI;TR-52- 
055d®Vol.2% 

OCEAN THERMAL ENERGY CONVERSION;RESEARCH 

PROGRAMS 

OTEC power systems, 4)36089 ®°CONF-781112-12° 

OCEAN THERMAL ENERGY CONVERSION;RESOURCE 

ASSESSMENT 

Renewable primary energy sources) a solution to the energy 
problem, 4)36631 

OCEAN THERMAL ENERGY CONVERSION;TECHNOLOGY 

ASSESSMENT 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 

Energy from the oceans) requirements and capabilities, 4)36092 

N THERMAL POWER PLANTS;HEAT EXCHANGERS 

Studies of biofouling in ocean thermal energy conversion plants, 

4)36090 *COO-4041-3° 
OCEAN THERMAL POWER PLANTS;VAPOR CONDENSERS 

Experimental data for ammonia condensation on vertical and 

inclined fluted tubes, 4)36091 °ORNL-5488° 
OCEANS 

See SEAS 
ODOCOILEUS 

See DEER 
OER 

See OXYGEN ENHANCEMENT RATIO 
OFFICE BUILDINGS;ENERGY ANALYSIS 

ae sample run book *Four different bldgs®, 4)36886 *LBL- 

DOE-1) users Buide 8Single-story building in Chicago®, 4)36887 
SLBL-8569° 

OFFICE BUILDINGS;ENERGY CONSERVATION 
secorery and measures to conserve energy in large buildings, 
OFFICE BUILDINGS;LIGHTING SYSTEMS 
— controls) their current use and possible improvement, 
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OFFICE BUILDINGS;SOLAR SPACE HEATING 
Billings Shipping Corporation) Freight Distribution Facility, 
Billings, Montana. Final technical report, 4)36109 *SAN-1537- 


sg 
OFF-PEAK ENERGY STORAGE;LITHIUM-SULFUR 
BATTERIES 
High-performance batteries for electric-vehicle propulsion and 
stationary energy storage. Progress report, October 1977- 
September 1978, 4)36555 *ANL-78-94° 
OFF-PEAK ENERGY STORAGE;SODIUM-SULFUR 
BATTERIES 
Sodium-sulfur battery development program, Phase II. Final 
report, June 1976-October 31, 1977, 4)36557 ®TID-28939° 
OFF-PEAK ENERGY STORAGE;ZINC-CHLORINE BA 
Refuelable electrical energy storage device *Patent®, 4)36558 
OFFSHORE DRILLING;ECONOMICS 
Economics of offshore oil production, 4)35785 
OFFSHORE NUCLEAR POWER PLANTS;CONTAINMENT 
BUILDINGS 
Frequency analysis of FNP platforms using a high precision thick 
plate bending element, 4)36473 *INIS-mf-4373° 
Special criteria developed for the design and analysis of float 
nuclear plant containment structures, 4)36474 sINIS -mfa373 
OFFSHORE NUCLEAR POWER PLANTS;CONTAINMENT 
SHELLS 
Model for capacity control of a reinforced concrete shell section, 
4)36461 ®INIS-mf-4373° 
Time domain analysis model of a floating structure and its 
frequency dependent added mass, 4)36471 *INIS-mf-4373° 
OFFSHORE NUCLEAR POWER PLANTS;DESIGN 
Existing methodologies in the design and analysis of offshore 
floating nuclear power plants, 4)36382 *INIS-mf-4373° 
OFFSHORE OPERATIONS 
Energy from the oceans) requirements and capabilities, 4)36092 
OFFSHORE OPERATIONS;MEETINGS 
Ocean resources utilization, 4)37357 
OFFSHORE OPERATIONS; TECHNOLOGY ASSESSMENT 
Ocean engineering capabilities and requirements for the offshore 
petroleum industry, 4)35770 
OFFSHORE PLATFORMS;DEFORMATION 
Dynamic analysis of fixed ees —— 4)37356 
OFFSHORE PLATFORMS;DES: 
Apparatus for producing oil mr a offshore *Patent®, 4)35745 
OFFSHORE PLATFORMS;DYNAMIC LOADS 
Dynamic analysis of fixed offshore platforms, 4)37356 
OFFSHORE PLATFORMS;FATIGUE 
Dynamic and fatigue analysis of deepwater platforms, 4)37355 
OFFSHORE PLATFORMS;PERFORMANCE 
Offshore oil and gas. Technics and tendencies, 4)35733 
OFFSHORE PLATFORMS;SEISMIC EFFECTS 
Seismic analysis of offshore structure supported on pile 
foundation, 4)37354 
OFFSHORE PLATFORMS;STRESS ANALYSIS 
Dynamic and fatigue analysis of deepwater platforms, 4)37355 
OFFSHORE SITES;BIDS 
Rank transformation as a method of discrimination with some 
examples, 4)38029 ®SAND-78-0533° 
OFFSHORE SITES;PRODUCTIVITY 
Rank transformation as a method of discrimination with some 
examples, 4)38029 *SAND-78-0533° 
OIL FIELDS;EVALUATION 
Pilot operation of the middle Eocene oil bed in the Samgori field, 
4)35752 
OIL FIELDS;EXPLOITATION 
North Sea 1978, 4)36705 
OIL FIELDS;GOVERNMENT POLICIES 
North Sea 1978, 4)36705 
OIL FURNACES;FLUE GAS 
Reducing the discharge of pollutants from heavy-oil-fired furnaces 
by liberally dimensioned pilot flames, 4)37448 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SANDS;STEAM INJECTION 
Viscous oil recovery method ®Patent®, 4)35822 
OIL SHALE DEPOSITS;FRACTURING 
True in situ processing of oil shale) an evaluation of current bed 
preparation technology, 4)35819 SSAND-78-2162° 
OIL SHALE INDUSTRY 
See also MINERAL INDUSTRY 
OIL SHALE INDUSTRY;ENVIRONMENTAL EFFECTS 
Aromatic nitrogen compounds in fossil fuels) a potential hazard, 
4)35619 °CONF-790415-23° 
OIL SHALE INDUSTRY;ENVIRONMENTAL IMPACTS 
Environmental monitoring and analysis in support of Antrim oil 
shale research. Topical report, March 1977-February 1978, 
4)35826 *FE-2346-28° 
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OIL SHALES 
See also BLACK SHALES 
OIL SHALES;EXPLOSIVE FRACTURING 
True in situ fracturing experiment) preliminary results, 4)35818 
®8SAND-78-1603C 
OIL SHALES;FRACTURE PROPERTIES 
Dynamic fracture strength of oil shale under torsional loading, 
4)35816 *SAND-79-0400C® 
OIL SHALES;IN-SITU PROCESSING 
Assessment of current bed p: tion concepts for true in situ oil 
shale processing, 4)35820 *SAND-79-0148 
True in situ processing of oil shale) an evaluation of current bed 
preparation technology, 4)35819 *"SAND-78-2162° 
OIL SHALES;MODIFIED IN-SITU PROCESSES 
Occidental vertical modified in situ o—— for the recovery of oil 
from oil shale) Phase I. Quarter! Quarterly pro gress report, November 1, 
1977-January 31, 1978, 4)35821 iD. 28917" 
OIL SHALES;RESOURCE DEVELOPMENT 
Potential methods for resource recovery from black water of the 
Northern Green River Basin of Wyoming, 4)35825 *LETC;RI- 
78;21 
OIL SHALES;RETORTING 
Oil shale project run summary) small retort run S-13, 4)35823 
SUCID-18068° 
OIL WELLS 
See also GAS LIFTS 
PETROLEUM 
OIL WELLS;CARBON DIOXIDE INJECTION 
Conditions for miscibility of petroleum with carbon dioxide, 
4)35754 
OIL WELLS;DIRECTIONAL DRILLING 
Testing a hydraulic piston pumping device for drilling oil in the 
West Surgut field, 4)35767 
OIL WELLS;DRILL STEM TESTING 
Characteristics of testing seams with weak intakes, 4)35761 
Equipment for testing beds in small-diameter deep wells, 4)35746 
OIL WELLS;ELECTRIC LOGGING 
Drilling conditions and geophysical studies of reservoir beds, 
4)35739 
OIL WELLS; (CED RECOVERY 
Approximation method of identifying sectors for evaluating the 
effectiveness of flooding in the late stage of oil bed 
development, 4)35753 
OIL WELLS;GAS LIFTS 
Determining the efficiency of gas-lift wells, 4)35769 
OIL WELLS;HYDRAULIC FRACTURING 
Increasing the effectiveness of the hydraulic fracturing of seams 
with the use of the pattern recognition method, 4)35768 
OIL WELLS;IN-SITU COMBUSTION 
Experimental test of the method of increasing petroleum recovery 
by combination of intrastratum combustion with flooding, 
4)35764 
Paris Valley combination thermal drive pilot demonstration test. 
Second annual report, February 1977-April 1978, 4)35740 
SSAN-1000-2° 
OIL WELLS;PRODUCTIVITY 
— and geophysical studies of reservoir beds, 
4 
OIL WELLS;PUMPS 
Collar lock and seal assembly for well tools *Patent®, 4)35741 
OIL WELLS;STEAM INJECTION 
Paris Valley combination thermal drive pilot demonstration test. 
Second annual report, February 1977-April 1978, 4)35740 
SSAN-1000-2° 
OIL WELLS;TESTING 
Investigation of wells exploiting deposits of highly viscous 
petroleum, 4)35766 
Possibilities of operational hydrodynamic methods of investigating 
strata in wells being drilled, 4)35758 
Testing and development of deep wells in areas of the Grozneft 
Association, 4)35749 
Use of the OPRB-1 bed tester during rotary drilling, 4)35748 
OIL WELLS;WATER INFLUX 
Determination of effective operations for limiting water seepage 
into oil wells, 4)35756 
OIL WELLS;WATERFLOODING 
Approximation method of identifying sectors for evaluating the 
effectiveness of flooding in the late stage of oil bed 
development, 4)35753 
Current status and future development of pumping equipment for 
waterflooding petroleum deposits, 4)35751 
Experimental test of the method of increasing petroleum recovery 
oe of intrastratum combustion with flooding, 
4)35764 
Operational efficiency of the Kolendo field, 4)35763 
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OIL WELLS;WELL COMPLETION 
Corrosion stability of tamping cement with addition of calcium 
chloride, 4)35762 
Exploitation of wells by creating instantaneous multiple high 
ressions on a bed, 4)35750 
Opening a seam with a capsule gun when the stratal pressure is 
greater than the face pressure, 4)35747 
Testing and devel t of deep wells in areas of the Grozneft 
Association, 4)35749 
OIL WELLS;WELL DRILLING 
Testing and development of deep wells in areas of the Grozneft 
Association, 4)35749 
OIL-IMPORTING COUNTRIES;ENERGY POLICY 
Present world energy situation, 4)36690 
ILS 


See also COAL TAR OILS 
FUEL OILS 
MINERAL OILS 
SHALE OIL 
WASTE OILS 

OILS;SEPARATION PROCESSES 
Method of resolving a mixture of oil, water, and solids *Patent®, 
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See NUCLEOTIDES 
INTARIO;CLIMATES 
Effect of Pleistocene climatic variations on the geothermal regime 
in Ontario( a reassessment, 4)36203 
ONTARIO;ENERGY SUPPLIES 
Energy) allocation or chaos. Remarks by Malcolm Rowan, 
Deputy Minister of Energy, to the Ontario Electric League’s 
annual meeting and technical conference, at the Wheels Inn, 
Chatham, February 10, 1979, 4)36671 
ONTARIO;GEOTHERMAL GRADIENTS 
Effect of Pleistocene climatic variations on the geothermal regime 
in Ontario( a reassessment, 4)36203 
OOCYTES;BIOLOGICAL RADIATION EFFECTS 
Toxicity of tritium *Chronic, low-dose exposure of mice and 
teste 4)37564 *UCRL-81756° 
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OPEC;DECISION MAKING 
Choices for the oil-exporting countries, 4)36706 
OPEC;ENERGY SUPPLIES 
Impact of energy transition on the oil-exporting countries, 4)36676 
OPEC;PETROLEUM 


Some thoughts on OPEC production, 4)36710 
OPEC;RESOURCE CONSERVATION 
Oil conservation) what it means to developing countries, 4)36711 
Paradox of conservation, 4)36658 
OPEN PLASMA DEVICES;FIRST WALL 
First-wall design limitations for linear magnetic fusion *>LMF® 
reactors, 4)37903 ®*CONF-780508-P1° 
OPEN PLASMA DEVICES;HEAT FLUX 
Possibility of decreasing the electron heat flux from open traps, 
4)37790 
OPEN PLASMA DEVICES;PLASMA EXPANSION 
ar 4 of decreasing the electron heat flux from open traps, 
4)377 
OPEN-CYCLE MHD GENERATORS;ECONOMICS 
All-round technical and economic investigations of open-cycle 
industrial MHD generator channels and superconducting 
magnet systems, 4)36748 
OPEN-CYCLE MHD GENERATORS;SUPERCONDUCTING 
MAGNETS 
All-round technical and economic investigations of open-cycle 
industrial MHD generator channels and superconducting 
magnet systems, 4)36748 
OPTICAL SPECTROMETERS;WAVEGUIDES 
Fiber optic waveguides for time-of-flight optical spectrometry, 
4)37157 
OPTICAL SYSTEMS;MATERIALS TESTING 
Laser fusion project second annual report, 4)37982 *COO-4079-2° 
OPTICALLY THIN PLASMA;ELECTROMAGNETIC FIELDS 
Experimental investigation of the interaction between an 
ee field and plasma layer, 4)37849 
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nae g report, = i977. 1978, 4)37521 *ORAU-148° 
ORBITAL SOLAR POWER PLANTS 
Satellite power system *SPS° military implications, 4)36065 
SHCP;R4024-01° 
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Satellite power system *SPS° centralization;decentralization, 
4)36073 *HCP;R4024-09° 
Satellite power system *SPS° military implications, 4)36075 
SHCP;R4024-11° 
ORBITAL SOLAR POWER PLANTS;ECONOMICS 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 
ORBITAL SOLAR POWER PLANTS;EDUCATION 
Satellite power system 5SPS° student participation, 4)36070 
SHCP;R4024-06°® 
ORBITAL SOLAR POWER PLANTS;ENERGY ANALYSIS 
Satellite power system *SPS* resource requirements ‘critical 
materials, energy, and land®, 4)36066 *HCP;R4024-02° 
Satellite Power System *SPS* resource requirements critical 
materials, energy, and land®, 4)36077 ®°SE-4024-T1° 
ORBITAL SOLAR POWER PLANTS;FINANCING 
Satellite power system *SPS° financial;management scenarios, 
4)36076 *HCP;R4024-13° 
Satellite power system *SPS° financial;management scenarios, 
4)36067 *HCP;R4024-03° 
ORBITAL SOLAR POWER PLANTS;INTERNATIONAL 
AGREEMENTS 
Satellite power system ®SPS° international agreements, 4)36072 
SHCP;R4024-08° 
ORBITAL SOLAR POWER PLANTS;LAND USE 
Satellite power system *SPS° resource requirements ®critical 
materials, energy, and land®, 4)36066 *HCP;R4024-02° 
Satellite Power System *SPS* resource requirements ®critical 
materials, energy, and land®, 4)36077 ®*SE-4024-T1° 
ORBITAL SOLAR POWER PLANTS;LEGAL ASPECTS 
Satellite power system *SPS° international agreements, 4)36072 
SHCP;R4024-08° 
ORBITAL SOLAR POWER PLANTS; ANAS 
Satellite power system *SPS° financial;1 nt scenarios, 
4)36076 *HCP;R4024-13° 
Satellite power system *SPS° financial;management scenarios, 
4)36067 *HCP;R4024-03° 
ORBITAL SOLAR POWER PLANTS;MARKET 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 
ORBITAL SOLAR POWER PLANTS;MATERIALS 
Satellite power system *SPS° resource requirements ®critical 
materials, energy, and land®, 4)36066 *HCP;R4024-02° 
Satellite Power System *SPS° resource requirements ‘critical 
materials, energy, and land®, 4)36077 *SE-4024-T1° 
ORBITAL SOLAR POWER PLANTS;POWER TRANSMISSION 
Potential of laser for SPS power transmission, 4)36071 
SHCP;R4024-07° 
ORBITAL SOLAR POWER PLANTS;PUBLIC OPINION 
Satellite power system *SPS° public acceptance, 4)36068 
SHCP;R4024-04° 
ORBITAL SOLAR POWER PLANTS;RECTENNAS 
Satellite power system *SPS* mapping of exclusion areas for 
rectenna sites, 4)36074 >HCP;R4024-10° 
ORBITAL SOLAR POWER PLANTS;REGULATIONS 
Satellite power system *SPS° state and local regulations as applied 
to satellite power system microwave receiving antenna facilities, 
4)36069 *HCP;R4024-05° 
ORBITAL SOLAR POWER PLANTS;TECHNOLOGY 
ASSESSMENT 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 
ORE PROCESSING 
See also MILL TAILINGS 
ORE PROCESSING;WASTE DISPOSAL 
Slimes dam design in S.A.--from small beginnings around 
barberton to the massive dumps of today, 4)37279 
OREGON;GEOLOGY 
Geothermal exploration assessment and interpretation, Klamath 
Basin, Oregon) Swan Lake and Klamath Hills area, 4)36205 
SLBL-8186° 
OREGON;GEOPHYSICAL SURVEYS 
Geothermal exploration assessment and interpretation, Klamath 
Basin, Oregon) Swan Lake and Klamath Hills area, 4)36205 
SLBL-8186° 
OREGON;TECTONICS 
Stratigraphy, structure, and petrology of Columbia River basalt in 
a portion of the Grande Ronde River-Blue Mountains area of 
Oregon and Washington, 4)37609 *RHO-SA-58° 
OREGON;VOLCANISM 
Stratigraphy, structure, and petrology of Columbia River basalt in 
a portion of the Grande Ronde River-Blue Mountains area of 
Oregon and Washington, 4)376C9 *°RHO-SA-58° 
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ORELA 
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ORELA;OPERATION 
Feonntines manual for the Oak Ridge Electron Linear 
Accelerator, 4)37363 ‘ORNLT -6801° 
ORES 
See also THORIUM ORES 
URANIUM ORES 
ORES;MINERALIZATION 
Calculation of chemical equilibrium between aqueous solution and 
minerals) the EQ3;6 software package, 4)36219 *UCRL-52658° 
ORES;WASHING 
Washing and processing of coal and mineral ores, 4)35681 
ORGANIC ACIDS 
S~"sydetM% 7 <€0~Ke meKOf 3% 7<0~EVKO~ fez 
See also COAL TAR ACIDS 
ORGANIC ACIDS;CHEMICAL REACTIONS 
Cobalt way to dl-Estrone, a highly regiospecific functionalization 
of 2,3-bis* trimethylsilyl ®estratrien-17-one, 4)37196 
ORGANIC BROMINE COMPOUNDS 
See also BROMOFORM 
ORGANIC BROMINE COMPOUNDS;CHEMICAL ANALYSIS 
Biocide by-products in aquatic environments. Annual report, 
October 1, 1977-September 30, 1978 ® Analysis and toxicity of 
by-products from chlorine used i r! oo a power plant cooling 
systems®, 4)37570 *NUREG;CR-O: 
ORGANIC CHLORINE COMPOUNDS. 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLOROFORM 
ORGANIC CHLORINE COMPOUNDS;CHEMICAL ANALYSIS 
Biocide by-products in aquatic environments. Annual report, 
October 1, 1977-September 30, 1978 * Analysis and toxicity of 
by-products from chlorine used in nuclear power plant cooling 
systems®, 4)37570 *NUREG;CR-0504° 
ORGANIC COMPOUNDS 
See also ALKALOIDS 
AMINES 
ESTERS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
LIPIDS 
NUCLEOTIDES 
ORGANIC ACIDS 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS;BIODEGRADATION 
Biological treatment of coal conversion condensates, 4)35609 
SEPA-600;7-78-063° 
Composition and biodegradability of organics in coal conversion 
wastewaters, 4)35608 *EPA-600;7-78-063° 
ORGANIC COMPOUNDS;CHEMICAL ANALYSIS 
Environmental aspects of fuel conversion technology. III, 4)35621 
SEPA-600;7-78-063° 
Organic analysis for environmental assessment *Cost 
effectiveness®, 4)35624 ®EPA-600;7-78-063° 
ORGANIC COMPOUNDS;ION-MOLECULE COLLISIONS 
Production of polarized hydrogen ions and atoms and their char; 
exchange reactions on various gas targets, 4)37642 *CO0-0007- 
27 
ORGANIC COMPOUNDS;STABILITY 
Stability of extractable organic constituents in stored sam 
gasification condensates inferred from comparisons of 
total ion chromatograms, 4)35502 *ANL;EMR-3° 
ORGANIC COMPOUNDS;STORAGE 
Stability of extractable organic constituents in stored sam _ _ 
gasification condensates inferred from com ms of 
total ion chromatograms, 4)35502 *ANL;EMR-3® 
ORGANIC COMPOUNDS;TOXICITY 
Composition and biodegradability of organics in coal conversion 
wastewaters, 4)35608 *EPA-600;7-78-063° 
ORGANIC HALOGEN COMPOUNDS 
See also FREONS 
HALOGENATED ALIPHATIC HYDROCARBONS 
ORGANIC BROMINE COMPOUNDS 
ORGANIC CHLORINE COMPOUNDS 
ORGANIC HALOGEN COMPOUNDS;BIOLOGICAL 
ACCUMULATION 
Synthesis, pathways, effects, and fate of chlorination by-products 
in freshwater, estuarine and marine environments. Annual 
a September 10, 1976-September 30, 1977, 4)37486 SPNL- 


ORGANIC HALOGEN COMPOUNDS;BIOLOGICAL EFFECTS 
Synthesis, pathways, effects, and fate of chlorination by-products 
in freshwater, estuarine and marine environments. Annual 





ORGANIC ION EXCHANGERS;SCREENING 


report, September 10, 1976-September 30, 1977, 4)37486 *PNL- 
2909 


ORGANIC ION EXCHANGERS;SCREENING 
Plutonium and neptunium recovery, separation, purification 
with organic ion exchange resins, 4)37168 oRFP-2003° 
ORGANIC ION EXCHANGERS;SORPTIVE PROPERTIES 
one of metal ions by anion exchange in mixtures of 
ydrochloric acid and hydrofluoric acid, 4)37164 *ANL-78-78° 
ORGANIC NITROGEN COMPOUNDS 
See also ALKALOIDS 
AMINES 
AMINO ACIDS 
BIPYRIDINES 
CHLOROPHYLL 
HEME 
IMIDAZOLES 
NITRO COMPOUNDS 
NUCLEOTIDES 
OXIMES 
PHENANTHROLINES 
PORPHYRINS 
PROTEINS 
PYRIDINES 
SEROTONIN 
URETHANE 
ORGANIC NITROGEN COMPOUNDS;HEALTH HAZARDS 
Aromatic nitrogen compounds in fossil fuels) a potential hazard, 
4)35619 °>CONF-790415-23° 
ORGANIC POLYMERS 
See also PLASTICS 
POLYAMIDES 
POLYESTERS 
POLYETHYLENE GLYCOLS 
POLYPHENYLS 


RESINS 
ORGANIC POLYMERS;MEETINGS 
Second symposium on macrocyclic compounds, 4)37191 *COO- 
4731-1 
ORGANIC SOLVENTS 
See also TURPENTINE 
ORGANIC SOLVENTS;CHEMICAL ANALYSIS 
_——o of —— characteristics on Wyodak coal liquefaction. 


iq 
technical progress report, August 1978-October 1978, 


4)35577 335577 1FE2367-1 oy 
ORGANIC SOLVENTS;COMPARATIVE EVALUATIONS 
Effects of solvent characteristics on Wyodak coal liquefaction. 
Quarterly technical — report, August 1978-October 1978, 
4)35577 ®FE-2367-1 
Effects of solvent erica: on Wyodak coal liquefaction. 
Quarterly technical progress report, October 1978-December 
1978, 4)35578 ®*FE-2367-12° 
ORGANIC SOLVENTS;FRACTIONATION 
Hydrogen bonding in asphaltenes and coal. Quarterly report, 
October 1-December 31, 1978, 4)35587 *COO-0063-12° 
ORGANIC SOLVENTS;HYDROGENATION 
EDS coal liquefaction process development, Phases IIIB;IV. 
Annual technical progress report, July 1, 1977-June 30, 1978, 
4)35579 *FE-2893-17 
Effects of solvent characteristics on Wyodak coal liquefaction. 
Quarterly technical om report, August 1978-October 1978, 
4)35577 ®FE-2367-11° 
ORGANIC SOLVENTS;RECYCLING 
“aoe of solvent characteristics on Wyodak coal liquefaction. 
Quarterly technical progress report, August 1978-October 1978, 
4)35577 ®FE-2367-11° 
Effects of solvent characteristics on Wyodak coal liquefaction. 
Quarterly technical progress report, October 1978-December 
1978, Rape 8 FE-2367-12° 
ORGANIC WASTES;BIOCONVERSION 
ies for manufacturing methane gas from organic wastes 
®Patent®, 4)35978 
ORGANIC WASTES;COMPOSTING 
Method and equipment to manufacture of a fuel *Patent®, 4)35985 
ORGANOMET. C COMPOUNDS;LIQUID COLUMN 
CHROMATOGRAPHY 
— of organometallic compounds by Zeeman atomic 
tion spectrometry with liquid chromatography, 4)37162 
ORNLP ‘A REACTOR;REACTOR OPERATION 
Bulk Shielding Facility quarterly report October, November, and 
December of Se 4)36495 °ORNL;TM-6766® 
OSMIUM;PLATIN 
Method for conducting electroless metal-plating processes 
*Patent®, 4)37053 
ISOTOPES;ENERGY LEVELS 
Level structure of Pt and the interacting boson approximation 
® Transitions, J,7°, 4)37714 
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OSMOSIS;RADIOSENSITIVITY EFFECTS 
Potentially lethal damage versus sublethal damage) independent 
repair processes in actively growing Chinese hamster cells 
*Effects of osmotic pressure differences due to NaCl 
concentrations in buffer solutions on sensitivity of cells to x 
rays®, 4)37541 
OSMOTIC POWER PLANTS 
See SALINITY GRADIENT POWER PLANTS 
OXIDATION 
See also COMBUSTION 
OXIDATION;BACTERIA 
Aquatic petroleum-oxidizing arthrobacteria, 4)35791 
OXIDES;AFFINITY 
Negative ion energetics, 4)37171 *ANL-77-21° 
OXIDES;CORROSIVE EFFECTS 
Corrosion of potential MHD preheater materials in liquid slag and 
slag-seed, 4)37122 *ANL-77-21° 
OXIDES;CRYSTAL DEFECTS 
Nature of extended defects and their ordering in fluorite-related 
refractory oxides, 4)37112 *ANL-77-21° 
OXIDES;ELECTRON MICROPROBE ANALYSIS 
BA78) an improved Bence-Albee analysis program for Tracor 
Northern Systems, 4)37151 *SAND-78-1835° 
OXIMES;DECOMPOSITION 
imination reaction of 2-hydroxyalkyloobaloximes in acidic 
solution, 4)37192 *IS-T-853° 
Ss 


See EPOXIDES 
OXYGEN;CHEMICAL REACTIONS 
Studies of gas phase reactions of uranium with selected oxidizers 
and fluoromethanes, 4)37215 *UCRL-81745° 
OXYGEN;PHOTOCHEMISTRY 
Multistep collisional stabilization of chemically activated 
alkylcyclopropanes, 4)37208 
OXYGEN;PRODUCTION 
Experimental verification of the mercury-iodine thermochemical 
cycle for the production of hydrogen from water, ANL-4, 
4)35968 
Oxygen evolution from water via redox catalysis, 4)35967 
OXYGEN;RADIOSENSITIVITY EFFECTS 
Oxygen enhancement ratio as a function of neutron energy with 
mammalian cells in culture *Chinese hamster cells *V79™, 
4)37539 
OXYGEN 16 TARGET;NEUTRON REACTIONS 
North Carolina State University Nuclear Structure Research at 
the Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1978-March 31, 1979, 4)37705 °ORO-3624-19° 
OXYGEN COMPOUNDS;MATERIALS TESTING 
Results of tests and studies of American materials in the channel of 
the MHD facility U-02 *Phase III® *LaCrOs°, 4)36773 *CONF- 
781009-1° 
OXYGEN EFFECT *RADIOBIOLOGY® 
See OXYGEN 
OXYGEN ENHANCEMENT RATIO;ENERGY DEPENDENCE 
Oxygen enhancement ratio as a function of neutron energy with 
mammalian cells in culture *Chinese hamster cells *V79%, 
4)37539 
OXYGEN METERS;DESIGN 
Solid electrolyte with predominating ion conduction at higher 
temperatures *Patent®, 4)37186 
OYSTER CREEK-1 REACTOR;RADIONUCLIDE MIGRATION 
Abundance and distribution of radionuclides discharged from a 
BWR nuclear power station into a marine bay, 4)36487 


P 


P INVARIANCE 
Parity violation in atomic physics and neutral currents, 4)37686 
P REACTOR;TRANSIENTS 
Reactivity effects of moderator voids, 4)36507 *DP-1426° 
P REACTOR;VOID COEFFICIENT 
Reactivity effects of moderator voids, 4)36507 *DP-1426° 
PACIFIC NORTHWEST REGION 
See also ALASKA 
IDAHO 
OREGON 
WASHINGTON 
PACIFIC NORTHWEST REGION;ENERGY POLICY 
Proceedings of the Northwest regional energy conference, 
4)36661 °CONF-7805139-® 
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PACIFIC NORTHWEST REGION;ENERGY SOURCE 
DEVELOPMENT 


State water law in the West) implications for energy development, 


4)36624 ®*LA-7588-MS® 
PACIFIC NORTHWEST REGION;ENERGY SUPPLIES 
ings of the Northwest regional energy conference, 
4)36661 *>CONF-7805139-° 
PALLADIUM;ABSORPTION SPECTROSCOPY 
Atomic absorption spectrometry with an electrothermal graphite 
braid atomizer, 4)37161 
PALLADIUM;PLATING 
Method for conducting electroless metal-plating processes 
*Patent®, 4)37053 
PALLADIUM ALLOYS;MECHANICAL PROPERTIES 
Structure and properties of transition metal-metalloid glasses 
based on refractory metals, 4)37116 *CALT-822-107° 
PALLADIUM ALLOYS;SEALS 
Glass-ceramics for sealing to Pd-Ag alloys, 4)37045 *SAND-79- 
0248 
PALLADIUM HYDRIDES;ELECTRONIC STRUCTURE 
Bandstructure calculations for metal hydrogen systems, 4)37121 
®SAND-79-0493C® 
PALLADIUM HYDRIDES;LATTICE PARAMETERS 
Bandstructure calculations for metal hydrogen systems, 4)37121 
SSAND-79-0493C® 
PANCREAS;ECAT SCANNING 
High-level production of C-11-carboxyl-labeled amino acids *For 
use in tumor and pancreatic imaging®, 4)37213 ®CONF-790321- 


4 
PAPER;RECYCLING 
Modelling the u.k. waste paper market, 4)36944 
PAPER INDUSTRY;CO-GENERATION 
Technical overview of cogeneration) the hardware, the industries, 
the potential development, 4)36955 *SAN-1223-T1° 
PAPER INDUSTRY;ENERGY CONSERVATION 
Applications of thermal energy storage to process heat storage 
and recovery in the paper and pulp industry. Final report, 
September 1977-May 1978, 4)36912 °>CONS-5082-1° 
PAPER INDUSTRY;ENERGY DEMAND 
Characterization of US industries for ee cogeneration 
applications, 4)36909 *DOE;ET-00 


PAPER INDUSTRY; THERMAL ENERGY STORAGE 
EQUIPMENT 


Applications of thermal energy storage to process heat storage 
and recovery in the paper and pulp industry. Final report, 
September 1977-May 1978, 4)36912 °CONS-5082-1° 

PAPER INDUSTRY;WASTE PRODUCT UTILIZATION 

Project whole tree utilization) pulp *In Swedish®, 4)36940 ®STU- 

75-6178U ®Pt.4 
PARABOLIC COLLECTORS 

See also PARABOLIC TROUGH COLLECTORS 
PARABOLIC COLLECTORS;COMPARATIVE EVALUATIONS 

Low-temperature performance comparisons of parabolic-trough 
and flat-plate collectors based on typical meteorological year 
data, 4)36140 *SAND-78-0965° 

PARABOLIC COLLECTORS;DESIGN 
Solar collector system *German patent®, 4)36175 
PARABOLIC COLLECTORS;OPTIMIZATION 

Optimized concentrating;passive tracking solar collector. Final 

report, 4)36143 ®*TID-29377° 
PARABOLIC COLLECTORS;PERFORMANCE TESTING 
Optimized concentrating;passive tracking solar collector. Final 
report, 4)36143 ®*TID-29377° 
PARABOLIC TROUGH COLLECTORS;DESIGN 
Solar heat collector *Patent®, 4)36151 
PARACHUTES;COMPUTER-AIDED DESIGN 

CHUTE) a computer code for calculating the geometrical 

configuration of a lifting parachute, 4)37238 "SAND-78-8056° 
ARAFFINS 


See ALKANES 
PARAMETRIC INSTABILITIES 
Absolute parametric instabilities and the plasma heating, 4)37838 
Rotational instability effect on the electron velocity distribution 
function in the penning discharge plasma, 4)37835 
PARATHION;ENVIRONMENTAL IMPACTS 
Interdependent microcosms for the assessment of pollutants in the 
marine environment, 4)37489 
PARATHION;ENVIRONMENTAL TRANSPORT 
Interdependent microcosms for the assessment of pollutants in the 
marine environment, 4)37489 
PARATHORMONE;BIOLOGICAL EFFECTS 
Parathyroid hormone stimulation of collagenase secretion by 
isolated bone cells *Rats®, 4)37509 
PARITY NONCONSERVATION 
See P INVARIANCE 


PEP STORAGE RINGS 


PARTIAL OXIDATION PROCESSES;WASTE HEAT 
UTILIZATION 


Method for energy utilization in producing synthesis gas and 
recovering unconverted carbon *Patent( from partial oxidation 
gasification of hydrocarbonaceous materials including liquid 
hydrocarbons and their mixtures with carbonaceous materials®, 
4)35543 

PARTICLE TRACKS;COMPUTER CODES 

bay veo ok program for the central drift chamber, 4)37407 

8COO-2114-29° 
PARTICLE TRACKS;TRAJECTORIES 

Track-finding program for the central drift chamber, 4)37407 

§COO-2114-29° 
PARTICLES 

See also DROPLETS 
PARTICLES;AEROSOL MONITORING 

Second generation dichotomous sampler for large-scale 
monitoring of airborne particulate matter, 437439 SLBL-8725° 

PARTICLES;LASER-RADIATION HEATING 

Analysis of particle-temperature modulations induced by pulsed- 

laser sources, 4)37228 *SAND-79-8607° 
PARTICLES;REMOVAL 

State of the art of high-temperature, high-pressure gas filtration 

and desulfurization, 4)35604 °CONF-790405-10° 
PASSIVE SOLAR COOLING SYSTEMS;MATHEMATICAL 

MODELS 

Optimal energy desi bee of structures by using the numerical 
simulation of the thermal response-with emphasis on the passive 
collection of solar energy, 4)36119 

PASSIVE SOLAR HEATING SYSTEMS; 

Cost and performance evaluation of passive solar systems, 4)36097 

8 ANL;EES-TM-34° 
PASSIVE SOLAR HEATING SYSTEMS;ECONOMICS 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d*Vol.1% 

PASSIVE SOLAR HEATING SYSTEMS;MARKET 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d*Vol.1% 

PASSIVE SOLAR HEATING SYSTEMS;MATHEMATICAL 

MODELS 

Optimal energy design of structures by using the numerical 
simulation of the thermal res with emphasis on the passive 
collection of solar a > STEMS;P 

PASSIVE SOLAR HEATIN IRMANCE 

Cost and performance patton et pes passive solar systems, 4)36097 

8 ANL;EES-TM-34° 
PASSIVE SOLAR HEATING SYSTEMS;TECHNOLOGY 

ASSESSMENT 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 

PATIENTS;RADIATION DOSES 
Autoradiographic image intensification) applications in medical 
radiography, 4)37528 
PATIENTS;RADIONUCLIDE KINETICS 
Chemistry of radiopharmaceuticals *Book®, 4)37217 
PCA-ORNL REACTOR 
See ORNL-PCA REACTOR 
PDP COMPUTERS;PROGRAMMING 
Some PDP-11 basic-11 extension routines, 4)38032 *SAND-79- 
0292 
PEAK-LOAD PRICING;COST BENEFIT ANALYSIS 
Cost-benefit analysis of electric peak-load pricing, 4)36719 
PEARL SPAR 
See DOLOMI TE 
PENNING DISCHARGES;PARAMETRIC INSTABILITIES 

Rotational instability effect on the electron velocity distribution 

function in the penning dischar, _ 4)37835 
PENNING ION SOURCES;GAS FLO 

Measurements of the cesium flow from a surface-plasma H™ ion 

source, 4)37379 *LA-UR-79-697° 
PENNING ION SOURCES;PERFORMANCE 

Measurements of the cesium flow from a surface-plasma H™ ion 

source, 4)37379 *LA-UR-79-697° 
PENSTOCKS;VALVES 

Hydraulic forces acting on the upstream and downstream 

reo and the casing of butterfly valves during closing, 
12 
PENSTOCKS;WATER HAMMER 
Water hammer calculation and the security of hydraulic 
installations, 4)36011 
PENTANE;RADIOLYSIS 
Rate constants for the scavenging of radicals by iodine, 4)37142 
PEP STORAGE RINGS 
S zAp*r@AQD7y2TWAND-WATAD ptrAass: ot AZ 





PEP STORAGE RINGS;BEAM DYNAMICS 


PEP STORAGE RINGS;BEAM DYNAMICS 
aes we spin polarization for the electron storage rings 
P, 4)37398 *SLAC-PUB-2245° 
PEP‘ STORAGE RINGS;ELECTRON COOLING 
energy electron cooling to improve the luminosity and 
fetime in collidin beam machines, 4)37376 *SLACI PUB-2278° 
PEP STORAGE RIN ILARIZED BEAMS 
Estimate of spin Seleniion for the electron storage rings 
SPEAR and b P, ite ay SSLAC-PUB-2245° 
See INORGANIC ION EXCHANGERS 
PERMUTIT *ORGANIC® 
See ORGANIC ION EXCHANGERS 
PEROVSKITES;CRYSTAL DOPING 
= model for rare earth perovskites, 4)36813 *BNL- 
56 
PEROVS : CAL PROPERTIES 
Conduction model for rare earth perovskites, 4)36813 *BNL- 
50756 
Highly conducting oxide materials, 4)36814 *BNL-50756° 
INNEL;EDUCATION 
“—e power cities training, electrodes for low weld reject rate, 
4)37051 
In-house meres prograra for operations supervisors, 4)38014 
SLA-UR-79-3 
Study of aameent professional educational requirements relative 
to nuclear fuel cycle en, eering in industry and government. 
Final r rt, pe RO-0947-M2° 
TH HAZARDS 
Safe handling of chemical carcinogens in the research laboratory, 
4)37587 *UCRL-82387° 
PERSONNEL;RADIATION DOSES 
Studies and research concerning BNFP) safety and environmental 
a of interim AFR storage in the BNFP-FRSS. Final report 
uman population dose commitments from away-from-reactor 
waste storage at the Fuel Storage Station at BNFP®, 4)35933 
8 AGNS-1040-1.5-63*Rev.1” 
INNEL DOSIMETRY 


See also BETA DOSIMETRY 
INNEL DOSIMETRY;BETA DOSIMETRY 
Personnel £-dosimetry method for reducing energy dependence, 
= SIDO-12090° 


New fenestration material for heat protection, 4)37262 
PERTURBATIONS 
See DISTURBANCES 
PESTICIDES;BIOASSAY 
a enzyme immunoassay for detecting low molecular 
t toxic compounds) developmental studies, October 1, 
197 -September 30, 1978 °2-aminobenzimidazol( 
ulfamethazine( gentamicin( flatoxin®, 4)37520 *LA-7710-MS® 
PETRA STORAGE G;ELECTRON COOLING 
High energy electron cooling to improve the luminosity and 
ifetime in colliding beam machines, 4)37376 *SLAC PUB-2278° 
PETROCHEMICAL PLANTS;PROCESS HEAT 
— application fluidized bed combustion category III 
heaters. Quarterly technical report No. 10, 1 
pe eden Dec 1978, 4)37334 *HCP;T2471-33° 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
PETROLEUM;ALLOCATIONS 
Petroleum allocation model. Technical memorandum No. 78-1, 
4)36702 *DOE;EIA-0103;19° 
Na a ye ge = a ag aa 
Aapets Pe eee arthrobacteria, 4)35791 
CINOGENESIS 


Synthetic weal oils carcinogenicity screening tests. Quarterly 
R rt, October 16, 1978-February 15, 1979, 4)37577 *COO- 
4758-1 
PETROLEUM;CATALYTIC CRACKING 
Hydrocarbon conversion with an acidic multimetallic catalytic 
composite *Patent®, a 
PETROLEUM;CHARGES 
Alternative world oil price scenarios for NEP-II, 4)35781 
SDOE;EIA-0102;19° 
Choices for the oil-exporting countries, 4)36706 
Some factors influencing oil output and pricing policies in selected 
countries, 4)36708 
PETROLEUM;CHEMICAL ANALYSIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
- + ea 16, 1978-February 15, 1979, 4)37577 *COO- 
1 
PETROLEUM;COMBUSTION PRODUCTS 
Evaluation of performance of thermal barrier coatings under 
simulated industrial;utility gas turbine conditions, 4)36273 
®TID-29086° 
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PETROLEUM;DESULFURIZATION 
Desulfurization and hydrogenation of hydrocarbons *Patent®, 
4)35779 
PETROLEUM;ECONOMIC IMPACT 
Oil supplies, energy conservation, and global stability, 4)36700 
5BNL-50899° 
PETROLEUM;ENHANCED RECOVERY 
Enhanced oil recovery chemicals from renewable wood resources, 
4)35738 *ORNL-5525° 
Requirements for the development, management and 
implementation of research in support of the t of 
Energy Enhanced Oil Recovery Program, 4)35735 *BETC- 
2025-1 
Salinity tolerant surfactant oil recovery process *Patent®, 4)35744 
PETROLEUM;FILTRATION 
Characteristics of hydrodynamic methods for determining the 
filtration features of producing horizons, 4)35765 
PETROLEUM;FORECASTING 
Energy projections) oil, natural gas, and coal in the USSR and 
Eastern Europe *Projections for 1985 to 2000°, 4)36695 
SUT;CES-PS-3° 
Petroleum-producing capacity in the non-communist world 
through 1990, 4)36709 
PETROLEUM;FUEL SUBSTITUTION 
Our future energy supply. The contribution of petroleum 
®German Federal Republic®, 4)36704 
PETROLEUM;HEAT TREATMENTS 
Results of thermal processing of Mangyshlak oil in a pilot plant 
* Heating to 90° with subsequent cooling in two stages®, 4)35796 
PETROLEUM;HYDRATES 
Elimination of hydrate lock during the operation of gaslift wells, 
4)35755 
PETROLEUM;HYDRAULIC TRANSPORT 
Oil India pipeline, 4)37007 
PETROLEUM;HYDROGENATION 
Sa and hydrogenation of hydrocarbons *Patent®, 
4)35779 
PETROLEUM;ISOTOPE RATIO 
Correlation of crude oil source with nitrogen, sulfur, and carbon 
stable isotope ratios, _— 
PETROLEUM;MEETINGS 
“ae symposium on petroleum economics and evaluation, 
4)35732 
PETROLEUM;MIXING 
Conditions for miscibility of petroleum with carbon dioxide, 
4)35754 
PETROLEUM;MUTAGENESIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
report, October 16, 1978-February 15, 1979, 4)37577 *COO- 
4758-1 
PETROLEUM;PATTERN RECOGNITION 
Correlation of crude oil source with nitrogen, sulfur, and carbon 
stable isotope ratios, 4)35795 
PETROLEUM;PIPELINES 
— consumption in the pipeline industry, 4)36905 *SAN-1171- 


PETROLEUM; ;PRODUCTION 
Apparatus for producing oil and gas offshore *Patent®, 4)35745 
Petroleum-producin, ry Ben capacity in the non-communist world 
through 1990, 4)367 
Some factors influencing oil output and pricing policies in selected 
countries, 4)36708 
Some thoughts on OPEC production, 4)36710 
PETROLEUM;RESERVES 
Offshore oil and gas. Technics and tendencies, 4)35733 
PETROLEUM;RESOURCE DEPLETION 
Impact of energy transition on the oil-exporting countries, 4)36676 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
PETROLEUM DEPOSITS;SIMULATION 
Optimal numerical procedure to solve two-dimensional three- 
phase petroleum reservoir simulator, 4)35734 
PETROLEUM DEPOSITS;WELL DRILLING 
Rational design of well bottoms with unstable reservoirs, 4)35760 
PETROLEUM DISTILLATES;CARCINOGENESIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
report, October 16, 1978-February 15, 1979, 4)37577 ®COO- 
4758-1 
PETROLEUM DISTILLATES;CHEMICAL ANALYSIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
~ ee October 16, 1978-February 15, 1979, 4)37577 *COO- 
4758-1° 
PETROLEUM DISTILLATES;MUTAGENESIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
report, October 16, 1978-February 15, 1979, 4)37577 *COO- 
4758-1 
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PETROLEUM INDUSTRY 
See also MINERAL INDUSTRY 
PETROLEUM INDUSTRY;DATA ACQUISITION 

Measuring performance within the refining and marketing 
segments of the United States energy industry) an appraisal of 
the need for developing estimates of functional profitability, 
4)35783 *HCP;18590-1 

PETROLEUM INDUSTRY;ENERGY DEMAND 
Characterization of US industries for potential cogeneration 
applications, 4)36909 *DOE;ET-0076° 
ETROLEUM INDUSTRY;ENERGY SOURCE DEVELOPMENT 
Energy options) the oil companies’ role, 4)36707 
PETROLEUM INDUSTRY;EXPLOITATION 

Linking the JAS-API with the Bureau of the Census cost data on 
exploration, production and development in the oil and gas 
industry, 4)35782 *DOE;EIA-0103;20° 

PETROLEUM INDUSTRY; 

Measuring performance within the refining and marketing 
segments of the United States energy industry) an appraisal of 
the need for developing estimates of functional profitability, 
4)35783 *HCP;18590-1 

PETROLEUM INDUSTRY;OFFSHORE OPERATIONS 

Ocean engineering capabilities and requirements for the offshore 

petroleum industry, 4)35770 
PETROLEUM INDUSTRY;PRODUCTION 

Linking the JAS-API with the Bureau of the Census cost data on 
exploration, production and development in the oil and gas 
industry, 4)35782 *DOE;EIA-0103;20° 

PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS;BIODEGRADATION 
Aquatic petroleum-oxidizing arthrobacteria, 4)35791 
PETROLEUM PRODUCTS;PIPELINES 
a consumption in the pipeline industry, 4)36905 *SAN-1171- 


PETROLEUM REFINERIES 
See also DISTILLATION EQUIPMENT 
PETROLEUM REFINERIES;CO-GENERATION 
Technical overview of cogeneration) the hardware, the industries, 


the potential development, 4)36955 *SAN-1223-T1 
PETROLEUM REFINERIES;DATA ACQUISITION 
Measuring performance within the refining and marketing 
segments of the United States energy industry) an appraisal of 
the need for os estimates of functional profitability, 
4)35783 ®*HCP;18590- 
PETROLEUM REFINERIES; ENERGY CONSERVATION 
Forecast of energy demand for processing crude oil in West 
German refineries up to the year 2000. Measures for energy 
conservation and causes of an anticipated rise in consumption, 
4)36703 
PETROLEUM REFINERIES;ENERGY DEMAND 
Forecast of energy demand for processing crude oil in West 
German refineries up to the year 2000. Measures for energy 
conservation and causes of an anticipated rise in consumption, 
4)36703 
PETROLEUM REFINERIES;MARKET 
Measuring performance within the refining and marketing 
segments of the United States energy industry) an appraisal of 
the need for developing estimates of functional profitability, 
4)35783 ®HCP;18590-1 
PETROLEUM REFINERIES;PROCESS HEAT 
Industrial application fluidized bed combustion category III 
indirect fired heaters. Quarterly technical report No. 10, 1 
October-31 Dec 1978, 4)37334 *HCP;T2471-33° 
PETROLEUM REFINERIES;SIZE 
Determinants of refinery plant size in the United States. Analysis 
Memorandum AM;EI;78-13, 4)36701 *DOE;EIA-0102;45° 
PETROLEUM REFINERIES;WASTE HEAT UTILIZATION 
Power generation from refinery waste heat streams *Patent®, 
4)36935 
PETROLEUM RESIDUES;CARCINOGENESIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
report, October 16, 1978-February 15, 1979, 4)37577 *COO- 
4758-1 
PETROLEUM RESIDUES;CHEMICAL ANALYSIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
report, October 16, 1978-February 15, 1979, 4)37577 *COO- 
4758-1 
PETROLEUM RESIDUES;COMBUSTION 
Reducing the discharge of pollutants from heavy-oil-fired furnaces 
by liberally dimensioned pilot flames, 4)37448 
PETROLEUM RESIDUES;HYDROCRACKING 
Hydroconversion of heavy hydrocarbons *Patent( catalysts at less 
than 1000 weight parts per million dissolved in oil®, 4)35771 
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PETROLEUM RESIDUES;MUTAGENESIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
report, » October 16, 1978-February 15, 1979, 4)37577 *COO- 
4758-1 
PETROLEUM SULFONATES;CHEMICAL ANALYSIS 
Large-scale samples of sulfonates for laboratory studies in tertiary 
oil recovery, preparation and related studies. Annual report, 
May 1977-April 1978, 4)35737 *FE-2605-12° 
PETROLEUM SULFONATES;CHEMICAL PREPARATION 
Large-scale samples of sulfonates for laboratory studies in tertiary 
oil recovery, preparation and related studies. Annual report, 
May 1977-April 1978, 4)35737 *FE-2605-12° 
PETROLEUM SULFONATES;RESEARCH PROGRAMS 
Large-scale samples of sulfonates for laboratory studies in tertiary 
oil recovery, preparation and related studies. Annual report, 
May 1977-April 1978, 4)35737 *FE-2605-12° 
PFIRSCH-SCHLUETER REGIME 
Impurity diffusion in the Pfirsh-Schluter regime, 4)37817 
PFR REACTOR;REACTOR CONTROL SYSTEMS 
Noise problems in PFR safety system power supplies, 4)36485 
SND-R-230°R® 
PHAGES 
See BACTERIOPHAGES 
PHANEROCHAETE;GROWTH 
Chemistry and physiology of the fungal degradation of lignin, 
4)37532 
PHENANTHROLINES;CRYSTAL STRUCTURE 
Visualization of drug-nucleic acid interactions at atomic 
resolution. VI. Structure of two drug; dinucleoside 
monophosphate crystalline complexes, ellipticine) 5- 
iodocytidylyl®37-5 7° guanosine and 3,5,6,8-tetramethyl-n-methyl 
phenanthrolinium) 5-iodocytidylyl®37-57° guanosine, 4)37193 
UR-3490-1595° 
PHENOLS;BIOLOGICAL EFFECTS 
Skin tumor-initiating activities of the twelve isomeric phenols of 
benzo*a®* pyrene, 4)37571 
PHENOLS;REMOVAL 
Treatment of phenolic wastes *Hyper- and ultrafiltration®, 4)35607 
SEPA-600;7-78-063° 
PHENOLS;SPECTROPHOTOMETRY 
Method for the determination of total phenols in vehicle exhaust 
condensate by UV-spectroscopy, 4)37160 
PHENOLS;TOXICITY 
Composition and biodegradability of organics in coal conversion 
wastewaters, 4)35608 *EPA-600;7-78-063° 
PHOSPHIDES;MECHANICAL PROPERTIES 
Structure and properties of transition metal-metalloid 
based on refractory metals, 4)37116 *CALT-822-107° 
PHOSPHINES;CATALYTIC EFFECTS 
Rhodium phosphine complexes as homogeneous catalysts. Pt. 5. 
Hydrogenation catalysts with low phosphorus) Rhodium ratio, 
4)35778 
PHOSPHORIC ACID;PROCESSING 
Recovery of uranium from phosphoric acid, 4)35855 *°CONF- 
790332-2 
PHOSPHORUS 31 REACTIONS;KNOCK-OUT REACTIONS 
Deorientation of highly stripped Ca ions recoilin ing in vacuo 
®Energy-level transitions, angular distribution®, 4)37706 
PHOSPHORUS HYDRIDES;CHEMICAL REACTION KINETICS 
Rate constants for the reactions of atomic chlorine with Group 4 
and Group 5 hydrides, 4)37182 
PHOSPHORUS SULFIDES;CHEMICAL PREPARATION 
Intercalated transition metal phosphorus trisulfides *Patent®, 
4)36575 
PHOTOCHEMICAL OXIDANTS;DATA ANALYSIS 
Exploratory data analysis of photochemical oxidants in the 
Imperial Valley, California, 4)36212 *UCRL-50025-78-3° 
PHOTOCHEMISTRY;MEETINGS 
Photochemistry as a route to chemicals. Synthesis and chemistry 
of acetylenic compounds. Recent advances in petrochemical 
processing) new routes. General papers, 4)37207 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS;PHOTOANODES 
Luminescent photoelectrochemical cells. Use of tellurium-doped 
cadmium sulfide photoelectrodes to probe surface 
recombination during the conversion of optical energy to 
electricity, 4)37206 
PHOTOELECTROLYTIC CELLS;OPERATION 
Hydrogen from the solar photolysis of water, 4)36064 
PHOTOELECTROLYTIC CELLS;TECHNOLOGY ASSESSMENT 
“ae solar cells. Development trends and chances, 
4)36063 
PHOTOGRAPHS 
See IMAGES 





PHOTONUCLEAR REACTIONS 


rth energy phot REACTIONS 
ho uction of the rho and rho’ vector mesons 
ie + 4) 7664 * 1195-412° 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS;ECONOMICS 
Economic feasibility and market readiness of solar technologies. 
Draft final final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1 


PHOTOVOLTAIC POWER PLANTS;MARKET 
Economic feasibility and market readiness of solar technologies. 
Draft final a Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1 
PHOTOVOLTAIC POWER PLANTS;TECHNOLOGY 
ASSESSMENT 


Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d*Vol.1% 

PHOTOVOLTAIC POWER SUPPLIES;DESIGN 

Regional omy aos and analysis studies for residential 

photovoltaic sys sys ecutive summary. Final report, 4)36048 
SAND-78-7039°Vol. ag 
PHOTOVOLTAIC POWER SUPPLIES;ECONOMIC ANALYSIS 

Regional conceptual design and analysis studies for residential 

photovoltaic systems. Executive summary. Final report, 4)36048 
SAND-78-7039® Vol. 1 
PHOTOVOLTAIC POWER SUPPLIES;ECONOMICS 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 

PHOTOVOLTAIC POWER SUPPLIES;FINANCIAL 

INCENTIVES 


Analysis of investment alternatives to stimulate development and 
technology transfer for energy technologies. Solar 
photovoltaics) a case study, 4)36049 ° 28968° 

PHOTOVOLTAIC POWER SUPPLIES;GO 

POLICIES 

Analysis of investment alternatives to stimulate development and 
technology transfer for energy technologies. Solar 
photovoltaics) a case study, 4)36049 ® 28968 ° 

PHOTOVOLTAIC POWER SUPPLIES;MARKET 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d°Vol.1% 

PHOTOVOLTAIC POWER SUPPLIES;MARKETING 

RESEARCH 


Market definition studies for hotovoltaic highway applications, 
4)36039 *DOE;NASA; ,0040-78;1 
PHOTOVOLTAIC POWER SUFPLIES;TECHNOLOGY 
ASSESSMENT 


Economic feasibility and market readiness of solar technologies. 
Draft final r report. Volume I, 4)36027 *SERI;TR-52- 
055d*Vol.1 

PHOTOVOLTAIC POWER SUPPLIES;USES 

Market definition studies for photovoltaic highway applications, 
4)36039 *DOE;NASA; 78;1° 

Summary of application analysis for photovoltaic systems, 
4)36046 *SAND-78-0980C 

PHYSICAL PROTECTION DEVICES;DATA ACQUISITION 

SYSTEMS 


oo and test system software, 4)35943 *SAND-78- 
PHYSICAL PROTECTION DEVICES;MAINTENANCE 
Optimum repair-level analysis ORLA ® and life cycle cost *LCC® 
models for the base and installation security system *BISS®, 
4)35942 *SAND-78-0294° 
PHYSICAL PROTECTION DEVI ILITY 
Reliability demonstration of imaging Sevedlibaes systems, 4)35945 
®SAND-78-2422C® 
PHYSIOLOGY;ISOTOPE APPLICATIONS 
Enriched isotope applications) biomedical field "New stable 
isotopes for clinical use and use in beomedical research®, 
4)37523 *MLM-2593° 
PICKET FENCE 
See CUSPED GEOMETRIES 
PIG DISCHARGES 
See PENNING DISCHARGES 
PIG ION SOURCES 
See PENNING ION SOURCES 
PINES;DISINFESTATION 
~— lantation research. Quarterly y Pro 
—_. 977- ee 30, 1977, 4)36056 °S. 


see FUR F CEL PINS 
PION MINUS REACTIONS 
Particles produced in association with PSI®3098° °217 GeV;c, 
cross sections®, 4)37678 *COO-1195-440° 
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PION MINUS REACTIONS;CHARGE-EXCHANGE i" enna 
Inclusive *7;sup [-;,7° reactions in nuclei *50 to 200 Mi 
erential, total cross section yield®, 4)37677 *CONF- 790126-1° 
PION MINUS REACTIONS;ELASTIC SCATTERING 
P-wave pion absorption on two nucleons and low-energy pion- 
nucleus —— ®Optical potential, 60 to 12 MeV, cross 
sections®, 4)3770. 
PION MINUS REACTIONS;INCLUSIVE INTERACTIONS 
Inclusive ®ar;sup [-;,7° reactions in nuclei °50 to 200 MeV. 
‘erential, total cross section yield®, 4)37677 *CONF- 790126-1° 
PION MINUS REACTIONS;QUASI-FREE REACTION: mt 
Inclusive *;sup [-;,7 reactions in nuclei *50 to 200 MeV 
erential, total cross section yield®, 4)37677 ®CONF- 790126-1° 
PION MINUS-PROTON INTERACTIONS;DIFFERENTIAL 
CROSS SECTIONS 
SCATPI, a subroutine for calculating aN cross sections and 
polarizations for incident pion kinetic energies between 90 and 
300 MeV, 4)37694 ®LA-7731-MS® 
PION MINUS-PROTON INTERACTIONS;PARTICLE 
PRODUCTION 
Particles produced in association with PSI°3098° 217 GeV;c, 
cross sections®, 4)37678 ®*COO-1195-440° 
PION MINUS-PROTON INTERACTIONS;SPIN ORIENTATION 
SCATPI, a subroutine for calculating aN cross sections and 
polarizations for incident pion kinetic energies between 90 and 
300 MeV, 4)37694 ®LA-7731-MS® 
PION MINUS-PROTON INTERACTIONS;TOTAL CROSS 
SECTIONS 
SCATPI, a subroutine for calculating aN cross sections and 
polarizations for incident pion kinetic energies between 90 and 
300 MeV, 4)37694 ®LA-7731-MS® 
PION PLUS REACTIONS;CHARGE-EXCHANGE REACTIONS 
Inclusive *2;sup [-;,77® reactions in nuclei °50 to 200 MeV, 
differential, total cross section yield®, 4)37677 *>CONF-790126-1° 
Nuclear structure and the single charge exchange °150 to 600 
MeV°*, 4)37702 *LA-UR-79-307° 
PION PLUS REACTIONS;ELASTIC SCATTERING 
P-wave pion absorption on two nucleons and low-energy pion- 
nucleus scatterin ring ’Optical potential, 60 to 12 MeV, cross 
sections®, 4)3770. 
PION PLUS 'REACTIONS;INCLUSIVE INTERACTIONS 
Inclusive *7;sup [-;,77 reactions in nuclei °50 to 200 MeV, 
differential, total cross section yield®, 4)37677 *CONF-790126-1° 
PION PLUS REACTIONS;QUASI-FREE REACTIONS 
Inclusive °7;sup [-;,77 reactions in nuclei *50 to 200 MeV, 
differential, total cross section yield®, 4)37677 ®CONF-790126-1° 
PION PLUS-PROTON INTERACTIONS;DIFFERENTIAL 
CROSS SECTIONS 
SCATPI, a subroutine for calculating aN cross sections and 
larizations for incident pion kinetic energies between 90 and 
MeV, 4)37694 ®*LA-7731-MS® 
PION PLUS-PROTON INTERACTIONS;PARTICLE 
PRODUCTION 
Amplitude analysis of Y]*1385° production in the line-reversed 
reactions) 7* p + K* Y]*1385° and K~ p— a Y}°1385°% at 7 
and 11.5 GeV;c ®Sigma®1385°— Az,A — pz, angular 
distribution, helicity-flip and non-flip®, 4)37672 ‘SSLAC-PUB- 
2175 


PION PLUS-PROTON INTERACTIONS;SPIN ORIENTATION 
SCATPI, a subroutine for calculating 7N cross sections and 
Sp Mev ay for incident pion kinetic energies between 90 and 
MeV, 4)37694 *LA-7731-MS® 
PION PLUS-PROTON INTERACTIONS;TOTAL CROSS 
SECTIONS 
SCATPI, a subroutine for calculating 7N cross sections and 
— arizations for incident pion kinetic energies between 90 and 
MeV, 4)37694 ®LA-7731-MS® 
PION REACTIONS;QUASI-ELASTIC SCATTERING 
Contribution of quasi elastic scattering to pion-nucleus total cross 
sections *Unitarity relations®, 4)37716 
PIONS MINUS;NUCLEAR REACTION YIELD 
Search for long lived heavy particles and the production of anti- 
nuclei by 400 GeV protons *Cross sections, relative rates®, 
4)37670 ®COO-3130TB-252° 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
ELINES 


PIP 
See also FREIGHT PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
PIPELINES;CORROSION FATIGUE 
Influence of corrosion fatigue of oil pipeline material on pipeline 
reliability, 4)35794 
IP s;CORROSION PROTECTION 
Requisite thickness of polyethylene coating on steel pipes for the 
supply of gas, 4)35806 
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PIPELINES;COUPLINGS 
Apparatus for connecting together flowline end portions *Patent®, 
4)37270 
PIPELINES;ECONOMIC ANALYSIS 
Economic model of pipeline transportation systems, 4)36904 
8SAN-1171-1;2° 
PIPELINES;ECONOMICS 
Efficiency improvements in pipeline transportation systems, 
4)36907 ®SAN-1171-1;7° 
PIPELINES;ENERGY CONSUMPTION 
Energy consumption in the pipeline industry, 4)36905 *SAN-1171- 
1;3 


Energy study of pipeline transportation systems. Executive 
summary. Final report, 4)36903 *SAN-1171-1;1° 
PIPELINES;ENERGY EFFICIENCY 
Efficiency improvements in pipeline transportation systems, 
4)36907 ®SAN-1171-1;7° 
Energy study of pipeline transportation systems. Executive 
summary. Final report, 4)36903 ®SAN-1171-1;1° 
PIPELINES;FINANCING 
S* Financial Projection Model) preliminary user’s manual and 
system overview, 4)36906 °SAN-1171-1;4° 
PIPELINES;GAS TUNGSTEN-ARC WELDING 
Summary of developments in machine welding large and small 
diameter stainless steel pipe *Bibliography®, 4)36476 *TREE- 
1353 
PIPELINES;MECHANICAL VIBRATIONS 
Calculation of vibration of discharge pipes of turbine units, 
4)36312 
PIPELINES;PROTECTIVE COATINGS 
Requisite thickness of polyethylene coating on steel pipes for the 
supply of gas, 4)35806 
PIPELINES;PUMPS 
Oil India pipeline, 4)37007 
PIPELINES;WELDED JOINTS 
Determination of the bore diameter of steam and nuclear power 
plant pipelines at the welded joint spot, 4)36479 
PIPELINES;WELDING 
Duke power cities training, electrodes for low weld reject rate, 
4)37051 
PIPES 
See also PENSTOCKS 
PIPES;CORROSION 
Corrosion of waste water pipes by H2S;H2SO, and its inhibition, 
4)37268 *AED-Conf-78-177-001° 
PIPES;CORROSION PROTECTION 
Corrosion of waste water pipes by H2S;H2SO, and its inhibition, 
4)37268 *AED-Conf-78-177-001° 
PIPES;CRACKS 
Fatigue crack growth model for part-through flaws in plates and 
i 78 


ipes, 4)37 
PIPES:MECHANICAL PROPERTIES 
Testing during long periods of plastic tubes designed for the 
transport of hot water ®In Swedish®, 4)36952 "STUDSVIK;ET- 
78-81 
PIPES;SILICA 
LLL geothermal industrial support program first quarter technical 
progress report for FY1979, 4)36217 "UCID-18074-79-1° 
PIPES;STRESS ANALYSIS 
Cold leg integrity evaluation, Phase I. Final report, July 1978- 
September 1978 *PWR®, 4)36519 "NUREG;CR-0584° 
Hydraulic forces acting on the upstream and downstream 
pipelines and the casing of butterfly valves during closing, 
4)36012 
Icepel analysis of and comparison with simple elastic-plastic 
iping experiments *LMFBR‘®, 4)36501 *ANL-78-105° 
PIPES;THERMAL EXPANSION 
District heating in Finland *Problems of foams on pipes and pipe 
shifting from thermal expansion®, 4)36956 
PIPES;WELDED JOINTS 
Evaluation of mechanized pipe welding. Final report, 4)36478 
PISTONS;PROTECTIVE COATINGS 
Development and engine testing of coatings on diesel engine 
—_— January 1978-December 1978, 4)35797 *HCP;T- 
42 
PLANT CELLS;GROWTH 
Studies on the control of cell wall extension. Yearly progress 
report, September 1, 1977-August 31, 1978, 4)37533 *RLO- 
2225-T19-50° 
PLANT CELLS;HYBRIDIZATION 
Cell-fusion hybrids *Nicotiana®, 4)37519 
PLANT GROWTH;INHIBITION 
Sensitivity of Macrocystis gametophytes to copper, 4)37579 
SNUREG;CR-0684° 
PLANT TISSUES;CHEMICAL ANALYSIS 
Analyses of quality control samples at EML and contractor 
laboratories during 1978, 4)37150 °EML-349° 


PLASMA DIAGNOSTICS;X-RAY SPECTRA 


PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
FORAGE 
MOSSES 
NICOTIANA 
TRADESCANTIA 
TREES 
PLANTS;MORTALITY 
Investigation of Woody biomass species for fuel production in 
warm climate, non-agricultural ——— by brackish on 
saline water. First quarterly report *T RIX®, 4)36058 
®TID-28998° 
PLANTS *INDUSTRIAL® 
See INDUSTRIAL PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
OPTICALLY THIN PLASMA 
PLASMA;BEAM INJECTION 
Ion cyclotron instability induced by perpendicular beam injection 
into a plasma, 4)37827 
PLASMA;CENTRIFUGATION 
Separation of metals in a rotating plasma, 4)37786 
PLASMA;ELECTROMAGNETIC FIELDS 


Self-localized electromagnetic fields in a dense gas, 4)37853 
PLASMA;ELECTROMAGNETIC RADIATION 
Budden tunnelling in parallel stratified plasmas, 4)37842 
SORNL;TM-6796° 
PLASMA;IMPURITIES 
General formula for impurity radiation loss of fusion plasmas in 
corona equilibrium, 4)37816 
PLASMA;JOULE HEATING 
Ohmic heating and ionization measurements for an axial discharge 
in hydrogen, 4)37765 
PLASMA;MATHEMATICAL MODELS 
Energy principle for dissipative two-fluid plasmas, 4)37813 
PLASMA:MEETINGS 


Technology of controlled nuclear fusion, 4)37886 *CONF-780508- 
P2 


PLASMA;RESEARCH PROGRAMS 
Plasma engineering) a perspective, 4)37784 *CONF-780508-P2° 
Technology index for Fem seen research and fusion reactors. 


Volume 13, No. 2, 1979. Bibliography, author index, subject 
index, appendix, 4)37753 
PLASMA;TRAVELLING WAVES 
Radiation resistance of a helical antenna in a compressible electron 
plasma, 4)37852 
PLASMA DIAGNOSTICS 
Generation of pumping wave harmonics and diagnostics of plasma 
parametric turbulence, 4)37782 
X-ray microscope fabrication development. Progress report for 
period ending April 15, 1978, 4)37779 *Y;DA-7850° 
PLASMA DIAGNOSTICS;BIBLIOGRAPHIES 
Collected abstracts on particle beam diagnostic systems, 4)37776 
8COO-2229-55° 
PLASMA DIAGNOSTICS;ION BEAMS 
Ion beam probe plasma ho system. Technical eo 
report, I February 1977-31 December 1978, 4)37775 ® = 
2229-50 
Measuring spatial distributions of residual gas density electric 
potential in a plasma, 4)37783 
PLASMA DIAGNOSTICS;ION SPECTROSCOPY 
Spectroscopic observation of LT-3 tokamak plasma at disruptive 
instability, 4)37780 
PLASMA DIAGNOSTICS;LASER RADIATION 
Plasma heating by injection of relativistic electron beams in 
neutral gas, 4)37818 *CONF-771035-P1° 
PLASMA DIAGNOSTICS;LASERS 
Combustion diagnostics *Laser techniques for coal combustion 
gases®, 4)36763 *ANL-77-21° 
PLASMA DIAGNOSTICS;STREAK PHOTOGRAPHY 
Framing-camera tube developed for sub-100-ps range, 4)37778 
SUCRL-50025-78-3° 
PLASMA DIAGNOSTICS;THOMSON SCATTERING 
Ion beam probe plasma diagnostic system. Technical pro; 
re | February 1977-31 December 1978, 4)37775 ® = 
-50 
PLASMA DIAGNOSTICS;X-RAY SPECTRA 
Development of a high resolution, high sensitivity cylindrical 
crystal spectrometer for line shape diagnostics of x-rays emitted 





PLASMA DRIFT;IMPURITIES 


from hot plasmas. — report, August 1, 1977-July 31, 1978, 
4)37777 *CO0-4021-2 
Ion beam probe plasma diagnostic system. Technical progress 
report, Saclay 1977-31 December 1978, 4)37775 *COO- 
2229-50 
PLASMA DRIFT,IMPURITIES 
Impurity diffusion in the Pfirsh-Schluter regime, 4)37817 
PLASMA DRIFT DRIFT;TRANSPORT THEORY 
Hydrogen transport in a toroidal plasma using multigroup 
discrete-ordinates ——— , 4)37812 
PLASMA DRIFT;TURBULEN' 
Strong plasma turbulence and anomalous diffusion in a magnetic 
field, 4)37809 *PPPL-1531° 
PLASMA INSTABILITY 
See also EXPLOSIVE INSTABILITY 
PLASMA MACROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
TWO-STREAM INSTABILITY 
Hydrodynamic Cherenkov instability of inhomogeneous plasma 
beams, 4)37831 
Radiofrequency potential gradient instabilities of a finite-pressure 
moma oom plasma, 4)37823 *UCRL-Trans-11457° 
PLASMA INSTABILITY;ANALYTICAL SOLUTION 
Plasma instability theory. V. 2. Inhomogeneous plasma 
instabilities, 4)37836 
PLASMA INSTABILITY;DISPERSION RELATIONS 
Practical method for analyzing the effect of induced eddy currents 
on the vertical instability of a tokamak plasma, 4)37821 *CONF- 
780508-P2° 
PLASMA INSTABILITY;GYROFREQUENCY 
Electron cyclotron maser instability, 4)37839 
STABILITY;INSTABILITY GROWTH RATES 
Vertical instability in TNS, 4)37820 *CONF-780508-P2° 
PLASMA INSTABILITY;STABILIZATION 
Vertical instability in TNS, 4)37820 *CONF-780508-P2° 
PLASMA MACROINSTABILITIES 
See also FLUTE INSTABILITY 
PARAMETRIC INSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
Axisymmetric MHD stability of elongated tokamaks, 4)37825 
Magnetohydrodynamic stability of high-beta tokamak equilibria 
with force-free currents, 4)37828 
PLASMA MACROINSTABILITIES;STABILIZATION 
Feedback stabilization of axisymmetric MHD instabilities in 
tokamaks, 4)37830 
PLASMA PRODUCTION;ELECTRON BEAMS 
Plasma heating by injection of relativistic electron beams in 
neutral gas, 4)37818 *CONF-771035-P1° 
PLASMA SHEATH;ELECTROMAGNETIC RADIATION 
Nonlinear propagation and reflection of electromagnetic waves 
obliquely — on a plasma sheath. 2. Different polarized 
waves, 4)37859 
Nonlinear reflection of a strong electromagnetic wave from a 
dense plasma sheath, 4)37863 
PLASMA HEET;ELECTRON DENSITY 
Prediction of high-energy *+ 0.3 MeV® substorm-related 
seengnane particles *Probability®, 4)37636 *LA-UR-78- 


PLASMA SHEET;PROTON DENSITY 
Prediction of high-energy *+ 0.3 MeV® substorm-related 
- particles *Probability®, 4)37636 *LA-UR-78- 


PLASMA SIMULATION;GALERKIN-PETROV METHOD 
Galerkin algorithm for multidimensional plasma simulation codes. 
Informal report, 4)37804 *LA-7687-MS® 
PLASMA W WAVES 
Low-frequency oscillation of an inhomogeneous layer of 
864 


Instability of coupled Langmuir and ion-acoustic solitons, 4)37847 
PLASMA WAVES;CYCLOTRON FREQUENCY 
Nonlinear modulation of lower-hybrid and ion-cyclotron waves, 
4)37846 
PLASMA WAVES;DRIFT INSTABILITY 
Unstable drift waves in a sheared magnetic field, 4)37844 *PPPL- 
1519° 
PLASMA WAVES;INSTABILITY GROWTH RATES 
Instability of coupled Langmuir and ion-acoustic solitons, 4)37847 
;STAB TION 
wr modulation of lower-hybrid and ion-cyclotron waves, 
4)37846 
PLASMA WAVES;TRAPPING 
ey interaction of particles trapped by a plasma wave, 
4)37855 
PLASMIDS;GENETICS 
Plasmid in streptococcus pneumoniae, 4)37529 
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PLASMONS 
Decay of electro: ic wave into two plasmons in an 
inhomo, mints rating 4)37857 
PLASMONS; KINETIC EQUATIONS 
Theory of oscillations of a plasmon gas in a weakly turbulent 
plasma, 4)37843 
PLASTICS 
See also LUCITE 
ORGANIC POLYMERS 
PERSPEX 
POLYETHYLENES 
POLYSTYRENE 
POLYURETHANES 
TEFLON 
PLASTICS;MATERIALS TESTING 
Evaluation of available encapsulation materials for low-cost long- 
life silicon photovoltaic arrays. Final report, 4)36036 
®DOE;JPL;954328-2° 
PLASTICS;WEATHERING 
Evaluation of available encapsulation materials for low-cost long- 
life silicon photovoltaic arrays. Final report, 4)36036 
®DOE;JPL;954328-2° 
PLASTICS. INDUSTRY;ENERGY CONSERVATION 
Polyketones and polysulfones for conservation in the ethylene 
lymer industry, 4)36911 *BNL-25625° 
PLA IRM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM;PLATING 
Method for conducting electroless metal-plating processes 
®Patent®, 4)37053 
PLATINUM;USES 
Fuel cell energy generators. Platinum catalysts used in alternative 
2 


Radiochemical investigations of nuclear properties. Progress 
report, October 1, 1977-December 31, 1978 *Summaries of 
research activities at Purdue Univ.®, 4)37712 °COO-1672-74° 

PLATINUM 187;HIGH SPIN STATES 

Radiochemical investigations of nuclear properties. Progress 
report, October 1, 1977-December 31, 1978 *Summaries of 
research activities at Purdue Univ.®, 4)37712 ®COO-1672-74° 

PLATINUM 188;ENERGY LEVELS 

Radiochemical investigations of nuclear properties. Progress 
report, October 1, 1977-December 31, 1978 *Summaries of 
research activities at Purdue Univ. °®, 4)37712 °COO-1672-74° 

PLATINUM 188;HIGH SPIN STATES 

Radiochemical investigations of nuclear properties. Progress 
report, October 1, 1977-December 31, 1978 *Summaries of 
research activities at Purdue Univ. °, 4)37712 *COO-1672-74° 

PLATINUM 189;ENERGY LEVELS 

Radiochemical investigations of nuclear properties. Progress 
report, October 1, 1977-December 31, 1978 *Summaries of 
research activities at Purdue Univ. °, 4)37712 °COO-1672-74° 

PLATINUM 189;HIGH SPIN STATES 

Radiochemical investigations of nuclear properties. Progress 
report, October 1, 1977-December 31, 1978 *Summaries of 
research activities at Purdue Univ. °, 4)37712 *COO-1672-74° 

PLATINUM 196;ENERGY LEVELS 
Level structure of '*Pt and the interacting boson approximation 
®Transitions, J,7°, 4)37714 
PLATINUM ALLOYS;CRITICAL FIELD 
Influence of Fermi surface anisotropy on H;sub c2;*T°, 4)37729 
LATINUM ALLOYS;FERMI LEVEL 
Influence of Fermi surface anisotropy on H;sub c2;*T°, 4)37729 
PLATINUM ISOTOPES;ENERGY LEVELS 
Level structure of wePt and the interacting boson approximation 
®Transitions, J,7°, 4)37714 
PLT REACTORS; ELECTRON TEMPERATURE 
Ion energy balance in Ohmically heated PLT discharges, 4)37768 
PLT REACTORS;ENERGY BALANCE 
Ion energy balance in Ohmically heated PLT discharges, 4)37768 
PLT REACTORS;IMPURITIES 

Effects of tungsten radiation on the behaviour of PLT tokamak 
discharges, 4)37791 

Iron forbidden lines in tokamak discharges, 4)37789 *PPPL-1524° 

PLT REACTORS;NEUTRAL BEAM SOURCES 
The ORNL;PLT neutral beam lines, 4)37933 ®°CONF-780508-P2° 
PLT REACTORS;TRAPPED-PARTICLE INSTABILITY 

Effect of circulating ion resonances and impurities of the 

dissipative trapped-ion instability, 4)37829 
PLT REACTORS;X-RAY SPECTRA 

Study of disruptive a in the PLT tokamak using X-ray 

techniques, 4)3778 
PLUMES; TEMPERATURE DISTRIBUTION 

Argonne National Laboratory’s thermal plume measurements) 

instruments and techniques, 4)37492 °ANL;WR-77-49 
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PLUTONIUM;ADSORPTION 
Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4)35909 *LA-7456-MS°® 
PLUTONIUM;AIR TRANSPORT 
New developments in the air transport of plutonium *PAT-1 
package. °, 4)37267 
PLUTONIUM;DESORPTION 
Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4)35909 ®LA-7456-MS® 
PLUTONIUM;ION EXCHANGE 
Analytical methods for fissionable material determinations in the 
nuclear fuel cycle. Progress report, October 1, 1977-September 
30, 1978, 4)35939 *LA-7553-PR°® 
Plutonium and neptunium recovery, separation, and purification 
with organic ion exchange resins, 4)37168 *RFP-2903° 
PLUTONIUM;MASS SPECTROSCOPY 
Analytical methods for fissionable material determinations in the 
nuclear fuel cycle. Progress report, October 1, 1977-September 
30, 1978, 4)35939 *LA-7553-PR® 
PLUTONIUM;PHYSICAL PROTECTION 
Self-energized credential system for the plutonium protection 
system, 4)35944 *SAND-78-2156° 
PLUTONIUM;RADIOCHEMISTRY 


Radiolytic evolution of gases from Z-9 soils, 4)35923 *>RHO-CD- 
13° 


PLUTONIUM;RADIOMETRIC ANALYSIS 
Evaluation of plutonium analysis techniques for a continuous 
alpha monitor, 4)35870 *ICP-1188° 
Progress report, July 1975-September 1977, 4)35941 °NBL-289° 
PLUTONIUM;REDOX REACTIONS 
Mound Facility activities in chemical and physical research) July- 
December 1978, 4)37188 *MLM-2590° 
PLUTONIUM;REMOVAL 
Waste management of actinide contaminated soil *Rocky Flats’, 
4)35915 ®*RFP-2856° 
PLUTONIUM;VOLTAMETRY 
Analytical methods for fissionable material determinations in the 
nuclear fuel cycle. Progress report, October 1, 1977-September 
30, 1978, 4)35939 *LA-7553-PR® 
Progress report, July 1975-September 1977, 4)35941 *NBL-289° 
PLUTONIUM 237;BIOLOGICAL ACCUMULATION 
Assessing the impact of nuclear-power plants on the environment. 
Second annual research progress report, 4)37554 °NUREG;CR- 
0552 
PLUTONIUM 237;CHEMISORPTION 
Laboratory studies of radionuclide distributions between selected 
ground waters and geologic media. Progress report, October 1- 
December 31, 1978, 4)37491 ®LA-7638-PR® 
PLUTONIUM 237;ENVIRONMENTAL TRANSPORT 
Laboratory studies of radionuclide distributions between selected 
ground waters and geologic media. Progress report, October 1- 
December 31, 1978, 4)37491 *LA-7638-PR® 
PLUTONIUM 238;ALPHA SPECTROSCOPY 
Progress report, July 1975-September 1977, 4)35941 *NBL-289° 
PLUTONIUM 238;ECOLOGICAL CONCENTRATION 
Relative ***Pu content of bone and bone marrow *Dogs®, 4)37551 
8PNL-2850°P1.1 
PLUTONIUM 238;RADIATION MONITORING 
Studies on behaviour of transuranic elements in plants, 4)37473 
§COO-3011-10° 
PLUTONIUM 238;RADIOECOLOGICAL CONCENTRATION 
Studies on behaviour of transuranic elements in plants, 4)37473 
§&COO-3011-10° 
PLUTONIUM 238;RADIOISOTOPE HEAT SOURCES 
Environmental and radiological safety studies. Interaction of 
238 PuO, heat sources with terrestrial and aquatic environments. 
Progress feport, October 1-December 31, 1978, 4)37550 ®LA- 
7703-PR® 
General-purpose heat source project, space nuclear safety 
program, and radioisotopic terrestrial safety program. Progress 
report, January 1979, 4)35959 ®*LA-7764-PR 
General-purpose heat source project, space nuclear safety 
program, and radioisotopic terrestrial safety program. Progress 
report, February 1979, 4)35960 °LA-7805-PR® 
PLUTONIUM 239;AERIAL MONITORING 
High altitude balloon sampling program *Monitoring of 
radioactivity at selected altitudes in the stratosphere®, 4)37462 
SEML-349° 
PLUTONIUM 239;ALPHA SPECTROSCOPY 
Progress report, July 1975-September 1977, 4)35941 *NBL-289° 
PLUTONIUM 239;BIOLOGICAL ACCUMULATION 
Assessing the impact of nuclear-power plants on the environment. 
Second annual research progress report, 4)37554 >NUREG;CR- 
0552 


PLUTONIUM 240;RADIOECOLOGICAL 


Plutonium in tissues of reindeer during 1963-1977) the 
gastrointestinal absorption from food, 4)37561 *COO-3011-10° 
PLUTONIUM 239;BIOLOGICAL LOCALIZATION 
Influence of testicular microanatomy on the _ sneer saat genetic dose 
from internally deposited 7°°Pu citrate in 
mouse, and man *Measurements in mice and hamsters rey dose 
distributions used in calculations for man based on measured 
anatomical features of human testes®, 4)37567 
PLUTONIUM 239;CHEMISORPTION 
Laboratory studies of radionuclide distributions between selected 
ground waters and geologic media. Progress report, October 1- 
December 31, 1978, 4)37491 *LA-7638-PR® 
PLUTONIUM 239;DOSIMETRY 
Suppression of the pulmonary clearance of Staphylococcus aureus 
in mice that had inhaled either **CeO. or 7°®PuOz, 4)37553 
PLUTONIUM 239;ENVIRONMENTAL TRANSPORT 
Laboratory studies of radionuclide distributions between selected 
ground waters and geologic media. Progress report, October 1- 
December 31, 1978, 4)37491 *LA-7638-PR® 
PLUTONIUM 239;INTESTINAL ABSORPTION 
Plutonium in tissues of reindeer during 1963-1977) the 
gastrointestinal absorption from food, 4)37561 *COO-3011-10° 
PLUTONIUM 239;MICRODOSIMETRY 
Influence of testicular microanatomy on the potential genetic dose 
from internally deposited 23° Pu citrate in Chinese hamster, 
mouse, and man ®Measurements in mice and hamsters of dose 
distributions used in calculations for man based on measured 
anatomical features of human testes®, 4)37567 
PLUTONIUM 239;RADIATION MONITORING 
Concentrations of '*7Cs, !°Po, and 7°° *4°Pu in tissues of Lapps. 
Preliminary report *Comparison with concentrations in tissues 
of southern Finns®, 4)37557 *COO-3011-10° 
Distribution of fallout plutonium in southern Finns, 4)37556 
§&COO-3011-10° 
EML surface air sampling program) the quality of analysis, 1977 
5Quality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 *EML-349° 
Plutonium in tissues of reindeer during 1963-1977) the 
gastrointestinal absorption from food, 4)37561 *COO-3011-10° 
Radioactivity in the lower stratosphere, 4)37461 SEML-349° 
Studies on behaviour of transuranic elements in plants, 4)37473 
8COO-3011-10° 
PLUTONIUM 239;RADIOCHEMICAL ANALYSIS 
Analyses of quality control samples at EML and contractor 
laboratories during 1978, 4)37150 *°EML-349° 
PLUTONIUM 239;RADIOECOLOGICAL CONCENTRATION 
Studies on behaviour of transuranic elements in plants, 4)37473 
8COO-3011-10° 
PLUTONIUM 239;RETENTION 
Influence of testicular microanatomy on the potential genetic dose 
from internally deposited 7°°Pu citrate in Chinese hamster, 
mouse, and man ®Measurements in mice and hamsters of dose 
distributions used in calculations for man based on measured 
anatomical features of human testes®, 4)37567 
PLUTONIUM 239;TISSUE DISTRIBUTION 
Concentrations of '*7Cs, "°Po, and *°* 74°Puy in tissues of Lapps. 
Preliminary report *Comparison with concentrations in tissues 
of southern Finns®, 4)37557 ®COO-3011-10° 
Distribution of fallout plutonium in southern Finns, 4)37556 
8§COO-3011-10° 
PLUTONIUM 240;ALPHA SPECTROSCOPY 
Progress report, July 1975-September 1977, 4)35941 *NBL-289° 
PLUTONIUM 240;BIOLOGICAL ACCUMULATION 
Plutonium in tissues of reindeer during 1963-1977) the 
gastrointestinal absorption from food, 4)37561 *°COO-3011-10° 
PLUTONIUM 240;INTESTINAL ABSORPTION 
Plutonium in tissues of reindeer during 1963-1977) the 
gastrointestinal absorption from food, 4)37561 °COO-3011-10° 
PLUTONIUM 240;RADIATION MONITORING 
Concentrations of '°7Cs, *"°Po, and 7°° **°Pu in tissues of Lapps. 
Preliminary report *Comparison with concentrations in tissues 
of southern Finns®, 4)37557 ®COO-3011-10° 
Distribution of fallout plutonium in southern Finns, 4)37556 
§COO-3011-10° 
Plutonium in tissues of reindeer during 1963-1977) the 
gastrointestinal absorption from food, 4)37561 *COO-3011-10° 
Studies on behaviour of transuranic elements in plants, 4)37473 
§COO-3011-10° 
PLUTONIUM 240;RADIOCHEMICAL ANALYSIS 
Analyses of quality control samples at EML and contractor 
laboratories during 1978, 4)37150 *EML-349° 
PLUTONIUM 240;RADIOECOLOGICAL CONCENTRATION 
Studies on behaviour of transuranic elements in plants, 4)37473 
8COO-3011-10° 





PLUTONIUM 240;TISSUE DISTRIBUTION 


PLUTONIUM 240;TISSUE DISTRIBUTION 
Concentrations of '*7Cs, **°Po, and *** Py in tissues of Lapps. 
Preliminary report *Comparison with concentrations in tissues 
of southern Finns®, 4)37557 *COO-3011-10° 
Distribution of fallout plutonium in southern Finns, 4)37556 
§COO-3011-10 
PLUTONIUM 241;RADIATION MONITORING 
Determination of *' Pu in evnironmental samples by liquid 
scintillation counting) preliminary report, 4)37472 *€00-301 1- 
10 
Studies on behaviour of transuranic elements in plants, 4)37473 
§COO-3011-10° 
PLUTONIUM 241;RADIOECOLOGICAL CONCENTRATION 
Studies on behaviour of transuranic elements in plants, 4)37473 
§COO-3011-10° 
PLUTONIUM 244;NATURAL OCCURRENCE 
Origin of the elements) pre-Fermi reactor and plutonium-244 in 
nature, 4)35836 
PLUTONIUM DIOXIDE;LEAKS 
Study of plutonium oxide leak rates from shipping containers. 
Quarterly progress report, October 1-December 29, 1978, 
4)35879 ®*PNL-2260-9° 
PLUTONIUM DIOXIDE;PHYSICAL RADIATION EFFECTS 
FR2-Loop experimental series 5, irradiation, post-irradiation 
examination, and analysis of the FCMI, 4)36426 *DOE-tr-70° 
PLUTONIUM ISOTOPES;BEAM NE TION 
Isotope separation by chemi-ionization *Patent®, 4)35863 
PLUTONIUM ISOTOPES;RADIATION MONITORING 
Radioactive foodchains in the subarctic environment. Progress 
report, November 15, 1977-November 14, 1978 *Leading 
abstract®, 4)37471 *COO-3011-10* 
PLUTONIUM RECYCLE;ACTIVITY LEVELS 
Radiological implications of plutonium recycle and the use of 
thorium fuels in thermal power reactor operations *HTGR®, 
4)36442 
PLUTONIUM RECYCLE;RADIATION HAZARDS 
Radiological implications of plutonium recycle and the use of 
thorium fuels in thermal power reactor operations *HTGR®, 
4)36442 
PLUTONIUM RECYCLE;RADIOACTIVE WASTE PROCESSING 
Radiological implications of plutonium recycle and the use of 
thorium fuels in thermal power reactor operations *HTGR®, 
4)36442 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POCKELS CELL;OPERATION 
Driving pockels cells in multi-arm lasers, 4)37984 a 
POINT BEACH-1 REACTOR;REACTOR PROTECTIO: 


Technical evaluation of the electrical, instrumentation, and 
control design aspects of the low temperature overpressure 
protection system for the Point Beach Nuclear Power Plant, 
Units 1 and 2, 4)36396 *UCID-18114° 

POINT BEACH-2 REACTOR;REACTOR PROTECTION 

SYSTEMS 

Technical evaluation of the electrical, instrumentation, and 
control design aspects of the low temperature overpressure 
protection system for the Point Beach Nuclear Power Plant, 
Units 1 and 2, 4)36396 *UCID-18114° 

POLAND;ENERGY DEMAND 

Energy projections) oil, natural gas, and coal in the USSR and 
Eastern Europe. * Projections for 1985 to 2000°, 4)36695 
SUT;CES-PS-3° 

Soviet and East European energy crisis) its dimensions and 
implications for East-West trade, 4)36614 *UT;CES-PS-2° 

ILARIZED BEAMS;ION-ATOM COLLISIONS 

Production of polarized hydrogen ions and atoms and their charge 
exchange reactions on various gas targets, 4)37642 *COO-0007- 
27 


POLARIZED BEAMS;SPIN ORIENTATION 
Innovative spin precessor for intermediate energy protons, 
4)37375 ®*LA-UR-79-752° 
POLLUTION 
S5Aw NANas6* Ass7*E7 ~AyyEm7* AD ANy@— pr sypA 
eboV xuKoaV Kto=—= 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
NOISE POLLUTION 
THERMAL POLLUTION 
POLLUTION;BIBLIOGRAPHIES 
Inventory of environmental impact models related to energy 
technologies, 4)37495 *ORNL;EIS-147° 
POLLUTION;INVENTORIES 
Inventory of environmental impact models related to energy 
technologies, 4)37495 *ORNL;EIS-147° 
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Bie nae pena cet na MODELS 
Inventory of environmen t models related to energy 
technologies, ~ x *ORN to all 
POLLUTION CONTRO 
See also BA GHOUSES 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 
a pping a mobile laboratory and experience in measurement use 
‘or environmental control, 4)37449 
POLLUTION CONTROL EQUIPMENT;DESIGN 
A tus for the treatment of gas turbine exhaust gas *Patent®, 
4)37358 
System for treating and recovering energy from exhaust gases 
®Patent®, 4)37359 
POLLUTION CONTROL EQUIPMENT;INFORMATION 


NEEDS 
Emissions and pollution control in municipal scale incinerators, 
4)36964 
ao CONTROL EQUIPMENT;PERFORMANCE 


t pe test methods on test results, 4)36966 
POLLUT! UTION CONTROL EQUIPMENT;SAMPLERS 
Measurement of quantity of [oe emission, 4)37453 
POLLUTION CO OL EQUIPMENT;SAMPLING 
Procedure and device for investigating air and water pollutants, 
es ially fine dusts by means of flameless atomic absorption 
®Patent®, 4)37457 
POLONIUM 210;RADIATION MONITORING 
Concentrations of '°7Cs, #*°Po, and **° Pu in tissues of Lapps. 
Preliminary report *Com; ison with concentrations in tissues 
of southern Finns®, 4)37557 *COO-3011-10° 
POLONIUM 210;TISSUE DISTRIBUTION 
Concentrations of '*7Cs, ?°Po, and 7°° “Py in tissues of Lapps. 
Preliminary report *Comparison with concentrations in tissues 
of southern Finns®, 4)37557 *COO-3011-10° 
POLYAMIDES 
See also POLYURETHANES 
POLYAMIDES;CHEMICAL PROPERTIES 
Physicochemical rties of Kevlar 49 fiber, 4)37130 
POLYAMIDES;PHYS CAL PROPERTIES 
Physicochemi roperties of Kevlar 4 byes pe eb 
POLYAMIDESSS1 UCTURAL CHEMI ALYSIS 
Physicochemical properties of Kevlar rr) fiber, 4 4)37130 
POLYCYCLIC AROMATIC HYDROCARBONS;MEETINGS 
Second symposium on macrocyclic compounds, 4)37191 *COO- 
4731-1 
POLYESTERS;FIRE RESISTANCE 
Flame retardant synergism between molybdenum and halogen- 
containing compounds in unsaturated polyesters *Smoke 
suppression®, 4)37127 
POL ERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS;BIOLOGICAL EFFECTS 
Cell-fusion hybrids *Nicotiana®, 4)37519 
POLYETHYLENES 
See also TEFLON 
POLYETHYLENES;CHARGED-PARTICLE TRANSPORT 
Diagnostic neutron —— from deuterons on several materials 
82.5 to 3.5 MeV®, 4)37719 
POLYETHYLENES;DEUTERON REACTIONS 
Diagnostic neutron spectra from deuterons on several materials 
82.5 to 3.5 MeV®, 4)37719 
POLYETHYLENES;USES 
Requisite thickness Severn coating on steel pipes for the 
ly of gas, 4)35 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 
See also ORGANIC POLYMERS 
PLASTICS 
POLYMERS;MATERIALS TESTING 
Evaluation of available encapsulation materials for oon long- 
life silicon photovoltaic arrays. Final report, 4)36036 
8 DOE;JPL;954328-2° 
POLYMERS; PRODUCTION 
Polyketones and polysulfones for conservation in the ethylene 
polymer industry, 4)36911 *BNL-25625° 
POLYMERS;WEATHERING 
Evaluation of available encapsulation materials for low-cost long- 
life silicon photovoltaic arrays. Final report, 4)36036 
§DOE;JPL;954328-2° 
POLYPHENYLS;CHEMICAL ANALYSIS 
Evaluation of polyphenylsulfone, 4)37128 *BDX-613-2145* Rev. ® 
POLYPHENYLS;MOLDING MATERIALS 
Evaluation of polyphenylsulfone, 4)37128 *BDX-613-2145*Rev.” 
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POLYPHENYLS;PHYSICAL PROPERTIES 
Evaluation of polyphenylsulfone, 4)37128 *BDX-613-2145*Rev.® 
ILYPHENYLS;TENSILE PROPERTIES 
Evaluation of polyphenylsulfone, 4)37128 *BDX-613-2145*Rev.” 
POLYPHENYLS;THERMAL GRAVIMETRIC ANALYSIS 
Evaluation of polyphenylsulfone, 4)37128 *BDX-613-2145*Rev.” 
POLYPROPYLENE;COMBUSTION PROPERTIES 
Combustion and heat recovery from polymeric materials, 4)35999 
POLYSTYRENE;USES 
Thermal insulation by plaster, 4)36831 
POLYSULFIDES 
See SULFIDES 
POLYTETRAFLUORETHYLENE 
See TEFLON 
POLYURETHANES;SHEAR PROPERTIES 
District heating in Finland *Problems of foams on pipes and pipe 
shifting from thermal expansion®, 4)36956 
NDS 


See LAKES 
POOL BOILING;CRITICAL HEAT FLUX 
Boiling heat transfer and dryout in restricted annular geometries, 
4)37308 
POOL CRITICAL ASSEMBLY ORNL 
See ORNL-PCA REACTOR 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPULATION DENSITY;FORECASTING 
Projecting population to 1980 *Application of Labor Market 
Projections Model®, 4)37500 *LBL-8782° 
POPULATION DYNAMICS;FORECASTING 
Projecting population to 1980 *Application of Labor Market 
Projections Mode)®, 4)37500 *LBL-8782° 
PORPHYRINS 
See also CHLOROPHYLL 
HEME 


PORPHYRINS;EXCITED STATES 
Investigation of the triplet state of chlorophylls. Technical 
progress report, May 1, 1978-April 30, 1979, 4)37203 ®*COO- 
2570-5® 
POSITRON DECAY 
See BETA-PLUS DECAY 
POSITRON SOURCES;CHEMISTRY 
Chemistry of radiopharmaceuticals * Book®, 4)37217 
POSITRON SOURCES;PHARMACOLOGY 
Chemistry of radiopharmaceuticals *Book®, 4)37217 
POSTULATED PARTICLES 
See also HEAVY LEPTONS 
UARKS 
POSTULATED PARTICLES;PARTICLE PRODUCTION 
High energy physics studies of particle interactions and the search 
for new particles. Annual progress report, May 15, 1978-May 
14, 1979 ®Summaries of research activities at Washington 
University®, 4)37663 ®*RLO-2225-T27-10° 
POTASSIUM;BIOLOGICAL EFFECTS 
Retention of radiocesium by suckling rats as affected by oral 
supplements of potassium at L-thyroxine *'**Cs®, 4)37565 
POTASSIUM;ELECTRIC CONDUCTIVITY 
Electrical conductivity of molten coal slag;potassium seed relating 
to open-cycle, 4)37174 °ANL-77-21° 
POTASSIUM;ELECTRON-ATOM COLLISIONS 
Electron excitation of alkali atoms *EACLOC computer code for 
excitation of alkali atoms by electron collisions®, 4)37652 
S8SAND-78-1503° 
POTASSIUM;PHYSICAL PROPERTIES 
Liquid structure factors for sodium-potassium alloys, 4)37082 
AERE-MPD;NBS-89° 
POTASSIUM;VAPOR PRESSURE 
Calculation of activities in the system KOp s-AlO; 5-SiOz, 4)37183 
New Technique for high temperature vapor pressure 
measurements applied to MHD problems, 4)37224 *ANL-77-21° 
Slag-seed equilibria and separation related to the MHD system. 
Task F, 4)36795 ®*TID-28718° 
Some vapor pressure data on K2O containing substances, 4)37175 
8 ANL-77-21° 
POTASSIUM 40;RADIATION MONITORING 
Concentrations of *87Cs, *1°Po, and **° *#°Pu in tissues of Lapps. 
Preliminary report *Comparison with concentrations in tissues 
of southern Finns®, 4)37557 ®°COO-3011-10° 
POTASSIUM 40;TISSUE DISTRIBUTION 
Concentrations of '°7Cs, ?!°Po, and 75° **°Pu in tissues of Lapps. 
Preliminary report *Comparison with concentrations in tissues 
of southern Finns®, 4)37557 *COO-3011-10° 
POTASSIUM ALLOYS;PHYSICAL PROPERTIES 
Liguid structure factors for sodium-potassium alloys, 4)37082 
AERE-MPD;NBS-89° 


POWER GENERATION;FLUIDIZED-BED COMBUSTION 


POTASSIUM CARBIDES;EVAPORATION 
Stabilities of some potassium compounds important in high 
temperature processes, 4)37222 *ANL-77-21° 
POTASSIUM CARBONATES;EVAPORATION 
Some vapor pressure data on K2O containing substances, 4)37175 
8 ANL-77-21° 
POTASSIUM CARBONATES;SUBLIMATION 
Stabilities of some potassium compounds important in high 
temperature processes, 4)37222 *ANL-77-21° 
POTASSIUM CARBONATES;VAPOR PRESSURE 
Some vapor pressure data on K2O containing substances, 4)37175 
8 ANL-77-21° 
POTASSIUM CHLORIDES;ELECTROCHEMISTRY 
Solubility products of metal sulfides in molten salts) measurements 
and calculations for iron sulfide *FeS® in the LiCl-KCl eutectic 
composition, 4)37199 
POTASSIUM COMPOUNDS;SUBLIMATION 
Stabilities of some potassium compounds important in high 
temperature processes, 4)37222 *ANL-77-21° 
POTASSIUM OXIDES;DECOMPOSITION 
Stabilities of some potassium compounds important in high 
temperature processes, 4)37222 *ANL-77-21° 
POTASSIUM OXIDES;EVAPORATION 
Some vapor pressure data on K2O containing substances, 4)37175 
8 ANL-77-21° 
Stabilities of some potassium compounds important in high 
temperature processes, 4)37222 SANL-77-21° 


POTASSIUM OXIDES;MIXING HEAT 
Vapor pressure measurement studies on slag-seed component 
equilibria) the silica-potassium oxide system, 4)37223 *ANL-77- 
21° 


POTASSIUM OXIDES;THERMAL EXPANSION 
Glass-ceramics for sealing to Pd-Ag alloys, 4)37045 ®SAND-79- 


0248 
POTASSIUM OXIDES;THERMODYNAMIC ACTIVITY 
Vapor pressure measurement studies on slag-seed component 
equilibria) the silica-potassium oxide system, 4)37223 *ANL-77- 
21° 


POTASSIUM OXIDES;VAPOR PRESSURE 
Calculation of activities in the system KOp s-AlO; s5-SiO2, 4)37183 
Some vapor pressure data on K2O containing substances, 4)37175 
SANL-77-21° 
POTASSIUM OXIDES;VAPORIZATION HEAT 
Vapor pressure measurement studies on slag-seed component 
equilibria) the silica-potassium oxide system, 4)37223 °ANL-77- 
21 


POTASSIUM SILICATES;EVAPORATION 
Stabilities of some potassium compounds important in high 
temperature processes, 4)37222 °ANL-77-21° 
POTASSIUM SULFATES;CORROSIVE EFFECTS 
Corrosion of potential MHD preheater materials in liquid slag and 
slag-seed, 4)37122 SANL-77-21° 
POTASSIUM SULFATES;EVAPORATION 
Some vapor pressure data on K2O containing substances, 4)37175 
8 ANL-77-21° 
POTASSIUM SULFATES;THERMODYNAMIC PROPERTIES 
Thermodynamic functions of gaseous KeSO, and Cs2SQO, in the 
standard state *From 100 to 3000°K°, 4)37225 *ANL-77-21° 
POTASSIUM SULFATES;VAPOR PRESSURE 
Some vapor pressure data on K2O containing substances, 4)37175 
8 ANL-77-21° 
POWER DEMAND;FORECASTING 
Impacts of future transit systems on electric utility loads and 
energy consumption. Phase 1 report, January 1979 * Projections 
to 1990 and 2000°, 4)36715 *EPRI-EA-784° 
POWER DEMAND;MONITORING 
Bi-directional power-line-carrier load management, 4)36368 
POWER FACTOR;CONTROL 
NASA licenses electricity saver for home and industry, 4)36856 
POWER GENERATION 
Electricity generation by utilization of LNG cold, 4)36923 *AED- 
CONF-77-257-003° 
POWER GENERATION;BUDGETS 
Public works for water and power development and energy 
research appropriation bill, Fiscal Year 1979) conference report. 
House of Representatives, Ninety-Fifth Congress, Second 
Session, 4)36630 
POWER GENERATION;COMBINED CYCLES 
Advanced electrical generating technologies) report on a Focus 
Group discussion, 4)36264 *DOE;TIC-10025° 
POWER GENERATION;COST 
Current production costs in various power plant systems, 4)36716 
SIKE-K-51-1° 
POWER GENERATION;FLUIDIZED-BED COMBUSTION 
Advanced electrical generating technologies) report on a Focus 
Group discussion, 4)36264 *DOE;TIC-10025° 
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POWER GENERATION;FUEL CELLS 
Advanced electrical technologies) a on a Focus 
Group discussion, 4)36264 *DOE;TIC-10025 
POWER WER GENERA TION;WOOD WASTES 
Hi co-generation study) Quesnel, British Columbia, 4)36735 
Rep 2assee 


POWER REACTORS 
See also CATAWBA-1 REACTOR 
CLINCH RIVER BREEDER REACTOR 
COMANCHE PEAK-1 REACTOR 
CONNECTICUT YANKEE REACTOR 
EBR-2 REACTOR 
GENTILLY REACTOR 
GENTILLY-2 REACTOR 
HUNTERSTON-B REACTOR 
JPDR-2 REACTOR 
KALPAKKAM-1 REACTOR 
KALPAKKAM-2 REACTOR 
N-REACTOR 
OYSTER CREEK-I REACTOR 
PFR REACTOR 
POINT BEACH-1 REACTOR 
POINT BEACH-2 REACTOR 
PROCESS HEAT REACTORS 
SALEM-I REACTOR 
VRAIN REACTOR 
POWER REACTORS;CONTAINMENT SHELLS 
Analysis of a prestressed concrete containment dome with circular 
openings, 4)36466 *INIS-mf-4373° 
as of piping loads on shells of revolution, 4)36467 *INIS- 
mf-4. 
Analysiss of reinforced concrete containment vessels considering 
concrete cracking, 4)36463 *INIS-mf-4373° 
Containment liner plate anchors and steel embedments test results, 
4)36465 *INIS-mf-4373° 
Design of concrete containments for tangential shear loads, 
4)36468 *INIS-mf-4373° 
Effects of thermal cracking on the dynamic behavior of 
reinforced concrete containment structures, 4)36464 *INIS-mf- 
4373° 
Influence of concrete cracking i in the stress distribution in some 
typical structures, 4)36462 *INIS-mf-4373° 
Instability behavior of stiffened dome liners under construction 
condition, 4)36469 *INIS-mf-4373° 
Metal containments) nature of loads and behavior limits, 4)36472 
SINIS-mf-4373° 
Thermoelastic stress analysis of reactor secondary containment, 
4)36460 *INIS-mf-4373° 
POWER REACTORS;THORIUM CYCLE 
Resource implications of alternate fuel cycles in converters and 
breeders, 4)36440 *CONF-7810137-1° 
POWER SUBSTATIONS;DESIGN 
sominal hydro switchyards to save space and money, 4)36015 
eee 
ing hydro switchyards to save space and money, 4)36015 
POWER SUBSTATI TIONS;OVERVOLTAGE 
Physics of or re 2 4)36367 
POWER S ONS;SAFETY 
Physics of the the - . oe” 
POWER SUPPLIES:S 
Switching technologies > dl tokamak fusion reactors, 
4)37928 SCONF-780508-P2° 
WER SYSTEMS;LOAD MANAGEMENT 
eGutan neon wer-line-carrier load management, 4)36368 
SYST EMS;MAINTEN ANCE 
My eh exactness Coad: the safety data of interconnected 
networks on the basis of statistical data, 4)36362 
POWER SYSTEMS;RELIABILITY 
Constructive exactness of the safety data of interconnected 
networks on the basis of statistical data, 4)36362 
oes reliability index of nodes of electric power systems, 
POWER SYSTEMS;TRANSFORMERS 
Fire wd ap a guidelines for plants generating, distributing, and 
electric — er. Part B, Section 4.3, Suppl. 5 *In German®, 
436 61 *NP-23665° 
WER TRANSMISSION;LASERS 
Potential of laser for SPS power transmission, 4)36071 
SHCP;R4024-07° 
POWER TRANSMISSION;SUPERCONDUCTING CABLES 
Helium research in support of superconducting power 
transmission, 4)36369 SHCP;T6010-01° 
POWER TRANSMISSION LINES;INSTALLATION 
Tensioner--a new —— of stringing machines for hv 
transmission lines, 4)363 
POWER TRANSMISSION LINES,;OVERVOLTAGE 
Physics of the long spark, 4)36367 
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POWER TRANSMISSION LINES;SAFETY 
Physics of the long spark, 4)36367 
PRASEODYMIUM OXIDES;CRYSTAL DEFECTS 
Nature of extended defects and their ordering in fluorite-related 
refractory oxides, 4)37112 *ANL-77-21° 
PRECIPITATION 
Sx0 smrh'ay w lagi AQy@— pn n sym =V vt f =o ~}ne 
=}~ex=kVaV to fY ~6 e~VIE 
=} ~exzkVaV nko se ~}EV oad 
aj~rex=KVaVKio== 
Surface and microstructural characterization of commercial 
breeder reactor candidate alloys exposed to 700°C sodium, 
4)36412 *HEDL-TME-78-26° 
PRECIPITATIONS *ATMOSPHERIC® 
See ATMOSPHERIC PRECIPITATIONS 
PRESSURE GAGES;DESIGN 
Pressure measurements in harsh environments, 4)37416 *SAND- 
78-2289C® 
Pressure sensor for high-temperature liquids *Patent( LMFBR®, 
4)36423 
PRESSURE MEASUREMENT;EQUIPMENT 
Non-plugging pressure tap *Patent®, 4)37249 
PRESSURE VESSELS;ACOUSTIC EMISSION TESTING 
Sonic emission analysis during the water pressure testing, 4)37318 
PRESSURE VESSELS;CRACKS 
Heavy-section steel technology program. Quarterly progress 
report for July-September 1978, 4)36374 *NUREG;CR-0476° 
PRESSURE VESSELS;DEFECTS 
Quality assurance in thick-walled weldments, 4)37049 
PRESSURE VESSELS;EXPANSION 
Bulk hydrogen storage) engineering-scale tests, 4)35970 *BNL- 
25264 


PRESSURE VESSELS;MECHANICAL PROPERTIES 
High-performance fiber;epoxy composite pressure vessels, 4)37243 
UCRL. 52533° 
PRESSURE VESSELS;NOZZLES 
Design of nozzles in reactor containments *PWR®, 4)36389 ®INIS- 
-4373 
PRESSURE VESSELS;RESEARCH PROGRAMS 
High-performance fiber; ;epoxy composite pressure vessels, 4)37243 
ousmee 52533° 
URE VESSELS;WELDED JOINTS 
oa a in thick-walled weldments, 4)37049 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY BATTERIES;CATHODES 
Closed galvanic cell *German patent®, 4)36586 
Plastic positive electrode for galvanic elements with solid 
electrolytes *German patent®, 4)36588 
PRIMARY BATTERIES;DESIGN 
Primary element and method for its production, 4)36562 
PRIMARY BATTERIES;PERFORMANCE 
New types of primary and secondary batteries, 4)36565 
PRIMARY COOLANT CIRCUITS 
Duplex tube steam reformer development program, 4)36443 
§COO-2841-2° 
PRIMARY COOLANT CIRCUITS;BOILING DETECTION 
Intercomparison of auto- and cross-power spectral density 
surveillance systems for sodium boiling detection in fast 
reactors, 4)36422 
PRIMARY COOLANT CIRCUITS;CORROSION 
Sodium technology progress report, July- September 1978 
SLMFBR’®, 4)36413 "HEDL-TME-78-92° 
PRIMARY COOLANT CIRCUITS;EXPLOSIONS 
Test plan) large scale molten salt-water vapor explosion studies to 
be conducted at Ispra, Italy *PWR( BWR, 4)36522 
SNUREG;CR-0728° 
PRIMARY COOLANT CIRCUITS;FLUID FLOW 
PLENUM.-2A) a program for transient analysis of LMFBR outlet 
plenums, 4)36405 *ANL-CT-79-17° 
PRIMARY COOLANT CIRCUITS;HEAT EXCHANGERS 
Design of a sodium-air heat dissipator capable of transmitting 
powers till a megawatt, 4)36452 *INIS-mf-4233° 
PRIMARY COOLANT CIRCUITS;HEAT TRANSFER 
Design of a sodium-air heat dissipator capable of transmitting 
powers till a megawatt, 4)36452 ®INIS-mf-4233° 
PRIMARY COOLANT CIRCUITS;NOZZLES 
Cold leg integrity evaluation, Phase I. Final report, July 1978- 
September 1978 *PWR®, 4)36519 SNUREG;CR-0584° 
PRIMARY COOLANT CIRCUITS;PIPES 
Cold leg integrity evaluation, Phase I. Final report, July 1978- 
September 1978 *PWR®, 4)36519 SNUREG;CR-0584° 
PRIMARY COOLANT CIRCUITS; sRADIOACTIVITY 
TRANSPORT 
Sodium technology progress report, July- -September 1978 
SLMFBR’®, 4)36413 SHEDL-TME-78-92° 
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PRIMARY COOLANT CIRCUITS;TWO-PHASE FLOW 
Interphase momentum transfer in ‘the flow of bubbles through 
nozzles. Topical report *PWR( BWR, 4)36379 
RIMARY Y COOLANT ILANT CIRCUITS;VAPORS 
Test plan) large scale molten salt-water vapor explosion studies to 
be conducted at Ispra, Italy *PWR( BWR®, 4)36522 
SNUREG;CR-0728° 
PRIMARY COOLANT CIRCUITS;WATER CHEMISTRY 
Oxygen suppression in boiling water reactors. Quarterly report 2, 
January 1-March 31, 1978, 4)36372 °COO-285-22° 
PRINTED CIRCUITS; FABRICATION 
Process monitoring system, 4)37321 *BDX-613-2113*Rev.” 
PRINTED CIRCUITS;PERFORMANCE TESTING 
Dimensional and electrical characteristics of printed boards made 
with Multipurpose Test Pattern, B-25, 4)37414 *SAND-77- 
1837 


PRINTED CIRCUITS;QUALITY ASSURANCE 
Dimensional and electrical characteristics of printed boards made 
with Multipurpose Test Pattern, B-25, 4)37414 *SAND-77- 
1837 
PROCESS HEAT REACTORS;COAL GASIFICATION 
Coal gasification with process heat of nuclear reactors, 4)35561 
PROCESS REACTORS;PLANNING 
Further development of the high temperature reactor, 4)36445 
SDOE-tr-158° 
PROCESS HEAT REACTORS;PRIMARY COOLANT CIRCUITS 
Duplex tube steam reformer development program, 4)36443 
§COO-2841-2° 
PROCESS HEAT REACTORS;REACTOR MA’ 
Duplex tube steam reformer development program, 4)36443 
§COO-2841-2° 
PROCESS HEAT REACTORS;SPECIFICATIONS 
Further development of the high temperature reactor, 4)36445 
8 DOE-tr-158° 
PROCESS HEAT REACTORS;STEAM SYSTEMS 
Duplex tube steam reformer development program, 4)36443 
§COO-2841-2° 
PROCESS SOLUTIONS;QUANTITATIVE CHEMICAL 
ANALYSIS 
Determination of cadmium in solutions containing uranium, 
neptunium, and plutonium, 4)37155 *DP-1480° 
PROCESSING *ORES® 
See ORE PROCESSING 
PROCESSING *WASTES® 
See WASTE PROCESSING 
PROGRAMMING LANGUAGES 
Primer and user manual for a Fortran Language Interactive 
Processor *FLIP®, 4)38017 *DOE;EIA-0103;25° 
PROGRAMMING LANGUAGES;MANUALS 
REBEL;BASIC) real-time language extensions. A user’s guide 
8For PDP-11;LSI-11%, 4)38037 "UCRL-52646° 
PROJECTILES 
Derivation of the coupled equations of motion for a beam 
subjected to three translational accelerations and three 
rotational accelerations, 4)37241 °SAND-79-8202° 
PROMETHAZINE 
See AMINES 
PROPAGATION *WAVE® 
See WAVE PROPAGATION 
PROPANONE 
See ACETONE 
PROTACTINIUM 231;RECOVERY 
Mound Facility activities in chemical and physical research) July- 
December 1978, 4)37188 °*MLM-2590° 
PROTECTIVE COATINGS;MATERIALS TESTING 
Evaluation of available encapsulation materials for low-cost long- 
life silicon photovoltaic arrays. Final report, 4)36036 
8 DOE;JPL;954328-2° 
PROTECTIVE COATINGS;WEATHERING 
Evaluation of available encapsulation materials for low-cost long- 
life silicon photovoltaic arrays. Final report, 4)36036 
S8DOE;JPL;954328-2° 
PROTEINS 
See also HISTONES 
NUCLEOPROTEINS 
PROTEINS;AGGLOMERATION 
Effects of x-irradiation on lens reducing systems *Rabbits®, 
4)37536 ®COO-2012-37°® 
PROTEINS;BIOSYNTHESIS 
Protein synthesis inhibition and memory for pole jump active 
avoidance and extinction *Mice®, 4)37503 
PROTEINS;METABOLISM 
Biochemical endpoints of glucocorticoid hormone action, 4)37506 
SUR-3490-1519° 
PROTON BEAMS;BEAM MONITORING 
Tests of SEC stability i in high flux proton beams, 4)37368 *BNL- 
25785° 
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PROTON REACTIONS;CAPTURE 
North Carolina State University Nuclear Structure Research at 
the Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1978-March 31, 1979, 4)37705 "ORO-3624-19° 


PROTON-ANTIPROTON INTERACTIONS;EXPERIMENT 
G 


PLANNIN 
Report of the Hadron Experiments Group *Experiments on 20- 
TeV proton accelerator®, 4)37668 *ANL-HEP-CP-78-85° 
PROTON-ANTIPROTON INTERACTIONS;PARTICLE 
PRODUCTION 
Kaons and antiprotons as probes of the nucleus, 4)37675 *BNL- 
25580 
Search for a Ksub*s™ 2r*~ ar* a~ resonance near 2.6 GeV in 14.75 
GeV;c anti pp interactions *Branching ratio upper limit®, 
4)37679 
PROTON-NEUTRON INTERACTIONS;ELASTIC SCATTERING 
Elastic and inelastic polarization effects observed with the 
Argonne effective mass spectrometer *Asymmetry, s-wave 
Deck background and P-wave N-1470 interference®, 4)37674 
PROTON-NEUTRON INTERACTIONS;L-S COUPLING 
Origin of spin *Lectures®, 4)37683 
PROTON-NEUTRON INTERACTIONS;POLARIZATION 
Elastic and inelastic polarization effects observed with the 
Argonne effective mass spectrometer *Asymmetry, s-wave 
Deck background and P-wave N-1470 er 4)37674 
PROTON-NEUTRON INTERACTIONS;RESEAR 
PROGRAMS 
Medium energy measurements of n-p ters. Progress report, 
January 1, 1978-December 31, 1978 °S of research 
activities at Univ. Texas, Austin®, 4)37671 °ORO-2972-4° 
PROTON-PROTON INTERACTIONS;ELASTIC SCATTERING 
Elastic and inelastic polarization effects observed with the 
Argonne effective mass spectrometer * Asymmetry, s-wave 
Deck background and P-wave N-1470 interference® 4)37674 
Large P;sub perpendicular;* spin dependence of p-p elastic 
scattering *Differential cross sections, 11.75 GeV;c®, 4)37673 
PROTON-PROTON INTERACTIONS;INCLUSIVE 
INTERACTIONS 
Angular distributions for leptons from W mesons ®Cross sections®, 
4)37685 *BNL-25884° 
PROTON-PROTON INTERACTIONS;L-S COUPLING 
Origin of spin *Lectures®, 4)37683 
PROTON-PROTON INTERACTIONS;MULTIPLE 
PRODUCTION 
How fast does the multiplicity of particle production in p-p 
collisions really increase with primary energy *50 to 200 GeV®, 
4)37682 *LBL-8530° 
PROTON-PROTON INTERACTIONS;PAIR PRODUCTION 
Mass resolution for lepton pairs at Isabelle, 4)37662 *BNL-25886° 
PROTON-PROTON INTERACTIONS;POLARIZATION 
Elastic and inelastic polarization effects observed with the 
Argonne effective mass spectrometer *Asymmetry, s-wave 
Deck background and P-wave N-1470 interference®, 4)37674 
PROTON-PROTON INTERACTIONS;TOTAL CROSS 
SECTIONS 
Pure spin total cross sections, 4)37669 *CONF-7810119-1° 
PROTONS;DISTRIBUTION 
Novel measurement of proton distribution and site energies in 
metal hydrides, 4)37114 *SAND-79-0783C® 
PROTONS;PARTICLE STRUCTURE 
Large P;sub perpendicular; * spin dependence of p-p elastic 
scattering *Differential cross sections, 11.75 GeV;c°, 4)37673 
PROTOPLASTS 
See PLANT CELLS 
PROTOTYPE FAST REACTOR *DOUNREAY® 
See PFR REACTOR 
PROTOZOA;CONTRACTION 
Magnetic effects in cellular and molecular systems, 4)37595 *LBL- 
7452 
PROTRACTED IRRADIATION 
See CHRONIC IRRADIATION 
PSEUDOMONAS;BIOLOGICAL RADIATION EFFECTS 
Membrane-membrane interactions in a lipid-containing 
bacteriophage system. Progress report, October 1977-September 
30, 1978, 4)37544 *COO-2311-29° 
PSI RESONANCES;ELECTROPRODUCTION 
Recent results on e* e~ annihilation from PLUTO at DORIS 
°Preliminary results 3.60 to 5.0 GeV®, 4)37665 
PSI-3105 RESONANCES;PARTICLE PRODUCTION 
Particles produced in association with PSI®3098° 217 GeV;c, 
cross sections®, 4)37678 ®°COO-1195-440° 
PSYCHOLOGY 
See BEHAVIOR 


See TEFLON 
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PUBLIC HEALTH;AIR POLLUTION 
Exploratory techniques for the determination of potential dose- 
response relationships between human health and air pollution, 
4)36623 


PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
GAS UTILITIES 
PUBLIC UTILITIES;CONSTRUCTION 
BOOMP user’s , 4)36606 *UT;CES-GS-1° 
PUBLIC O-ECONOMIC FACTORS 
BOOMP user’s , 4)36606 *UT;CES-GS-1° 
PULSE CIR IGN 
Pulse circuit for gas discharge laser *Patent®, 4)37292 
PULSE GENERATORS;DESIGN 
Simple nano-seconds current impulse generator for heterojunction 
lasers, 4)37296 
'ULSE Sheree tieiveneni tious 
New delay generator combines accurac 


ee and San oan 4)37418 g URL s0025-78-3 


Pizathalpy extraction experiments at various aiden 
temperatures in a shock tunnel 7d 4)36759 
PULSED REACTORS;STORAGE FA 
Criticality design evaluation of the White Sands reactor building 
storage vault, 4)36496 "SAND-78-1338° 
PUMPED STORAGE POWER P sCONSTRUCTION 


Upper Gesso) 1500 MVA for the Italian ey 4)36545 
PUMPED STORAGE POWER P’ ESIG 

Upper Gesso) 1500 MVA for the Italian ane 4)36545 
PUMPS 


See also SOLAR WATER PUMPS 
TURBOMACHINERY 
PUMPS;DESIGN 
Current status and future development of pumping equipment for 
waterflooding petroleum deposits, 4)35751 
PUMPS;EFFICIENCY 
Use of the volumetric water-flow measurement for determining 
the efficiency of large pumps and turbines, 4)36276 
PUMPS;REMOTE HANDLING EQUIPMENT 
Collar lock and seal assembly for well tools *Patent®, 4)35741 
PUMPS;SEALS 
Radial forces in seals of centrifugal pumps, 4)36457 *INIS-mf- 
4316 


PUMPS;TEST FACILITIES 
Geothermal pump test o- Final report, July 1977-July 1978, 
4)36216 *ALO-3715- 
PURNIMA REACTOR;REACTOR EXPERIMENTAL 
FACILITIES 
PURNIMA) a PuO:-fueled zero-energy fast reactor at Trombay, 
4)36497 
PUROMYCIN;BIOLOGICAL EFFECTS 
Parathyroid hormone stimulation of collagenase secretion by 
isolated bone cells *Rats®, 4)37509 
PWR TYPE REACT 
See also CATAWBA-]1 REACTOR 
COMANCHE PEAK-1 REACTOR 
CONNECTICUT YANKEE REACTOR 
LOFT REACTOR 
POINT BEACH-1 REACTOR 
POINT BEACH-2 REACTOR 
SALEM-1 REACTOR 
PWR TYPE REACTORS;ACTIVITY LEVELS 
Fuel quantities, activity inventories, and radioactive releases from 
li ht- pee reactors and sodium-cooled fast breeders, 4)36488 
-tr-27° 
pwr TYPE REACTORS;AIR CLEANING SYSTEMS 
Failures in air-monitoring, air-cleaning, and ventilation systems in 
~~ an nuclear power plants *Jan. 1, 1975-June 30, 1978°, 
4)36531 
PWR TYPE REACTORS;CONTAINMENT BUILDINGS 
= for interior concrete design, 4)36384 *INIS-mf- 
4 


PWR TYPE REACTORS;CONTAINMENT SHELLS 

Advanced stress analysis of PWR containments in the region of 
nozzles, 4)36390 *INIS-mf-4373° 

Comparison of calculated and experimental values in a full 
pressure containment after a loss-of-coolant accident, 4)36512 

INIS-mf-4373° 

Complex study on the reliability assessment of the containment of 
a PWR. Part I. Magnitude and probability of internal load 
behavior, 4)36511 *INIS-mf-4373° 

Complex study on the reliability assessment of the containment of 
a PWR. III. Structural reliability assessment under internal and 
external loading conditions, 4)36513 *INIS-mf-4373° 

Complex study on the reliability assessment of the containment of 
a PWR. II. Probabilistic approach to describe the behavior of 
materials, 4)36391 *INIS-mf-4373° 
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Cut and cover design of a commercial nuclear power plant, 
Be aye SINIS-mf-4373° 
—, of reinforced concrete containments, 4)36383 *INIS-mf- 


Simulation of dynamic pressure differences in full-pressure 
containments after a loss-of-coolant accident, comparison 
between theoretical and experimental results, 4)36514 *INIS-mf- 
4373 

Statistical analysis of the leak rate measurements of reactor 
containments, 4)36386 *INIS-mf-4373° 

Two, three, and four buttressed PWR containment vessels. A 
comparative study, 4)36385 8 INIS-mf-4373° 

Unsteady thermal stresses in outer shielding wall with dome 
— solar radiation and ambient temperature, 4)36387 *INIS- 

-4373 
PWR TYPE REACTORS;FUEL CYCLE 

Investigations of LWR design modifications for improved fuel 
utilization in once-throu cycle, 4)36380 

Critical separation emai subcritical clusters of low enriched 
UO, rods in water with fixed neutron poisons, 4)36377 

PWR TYPE REACTORS;FUEL POOLS 

Critical separation between subcritical clusters of low enriched 

UO, rods in water with fixed neutron poisons, 4)36377 
PWR TYPE REACTORS;FUEL RODS 

Behavior of defective PWR fuel rods during = ramp and film 

boiling o —_ oh apn SNUREG;CR-0283° 
PWR TYPE LANT INTERACTIONS 

Steam ex tea ei riggerng and efficiency studies, 4)36524 

SSAND-79-0261 
PWR TYPE REACTORS;LOSS OF COOLANT 

Analytical model for bottom reflooding heat transfer in light 
water reactors, 4)36534 

Comparison of calculated and experimental values in a full 
pressure containment after a loss-of-coolant accident, 4)36512 

INIS-mf-4373° 

Complex study on the reliability assessment of the containment of 
a PWR. Part I. Magnitude and — of internal load 
behavior, 4)36511 °INIS-mf-437 

Complex study on the reliability « of the containment of 
a PWR. III. Structural reliability assessment under internal and 
external loading conditions, 4)36513 *INIS-mf-4373° 

Downcomer flow calculations. Status report, February 1979, 
4)36521 *NUREG;CR-0704° 

Drag-disc turbine transducer data evaluation methods for 
dynamic steam-water mass flow measurements, 4)37410 
also 2 3° 

nye data report for LOFT Power Ascension Test L2-2, 
36517 *NUREG;CR-0492° 

wating optical probe for pressurized 620°K steam-water 
environment, 4)37411 °CONF-790505-5° 

Loss-of-coolant accidents in small compact nuclear reactors, 
4)36527 

Reflood heat transfer in a light water reactor, 4)36540 

Simulation of dynamic pressure differences in full-pressure 
containments after a loss-of-coolant accident, comparison 
between theoretical and experimental results, 4)36514 SINIS-mf- 
4373° 

PWR TYPE REACTORS;MELTDOWN 

Steam explosion —_- and efficiency studies, 4)36524 

SSAND-79-0261C 
PWR TYPE REACTORS;PRESSURE VESSELS 

ees of nozzles in reactor containments, 4)36389 ®INIS-mf- 
4373 

Heavy-section steel technology program. Quarterly progress 

rt for July-September 1978, 4)36374 °"NUREG;CR-0476° 
PWR E REACTORS;PRIMARY COOLANT CIRCUITS 
Cold leg integrity evaluation, Phase I. Final report, July 1978- 
September 1978, 4)36519 *NUREG; ;CR-0584° 
Interphase momentum transfer in the flow of bubbles through 
nozzles. Topical report, 4)36379 
Test plan) large scale molten salt-water vapor explosion studies to 
be conducted at Ispra, Italy, 4)36522 *>NUREG;CR-0728° 
PWR TYPE REACTORS;RADIOACTIVE EFFLUENTS 
Fuel quantities, activity inventories, and radioactive releases from 
li pe reactors and sodium-cooled fast breeders, 4)36488 
-tr-27 
PWR TYPE REACTORS;RADIOACTIVE WASTES 
Fuel pam activity inventories, and radioactive releases from 
li pach reactors and sodium-cooled fast breeders, 4)36488 
-tr-27 
PwR TYPE REACTORS;REACTOR OPERATION 

Licensed operating reactors. Operating units status r eport, data as 

of 2-28-79 *USA®, 4)36373 ®NUREG-0020° Vol.3* No.3” 
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FUEL ELEMENT FAILURE 
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Environmental radioiodine monitoring to control exposure 
expected from containment release accidents. Final report 
§ Adult human thyroid dose commitments from '*' I- 
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REACTOR CORES 
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Sodium technology pro report, July- 
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High-pressure installation cooled by dissociating nitrogen 
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Unsolved problems in applying U.S. regulatory guides to control 
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German standard KTA 3501 Reactor Protection System and the 
Monitoring of Engineered Safeguards) Interface with 
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Finite amplitude thermal convection in porous media with 
uniform heat source, 4)36541 
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State workshops for review of the Nuclear Regulatory 
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Laser acceleration of reactor-fuel pellets, 4)37936 
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Reactor Development Program. Progress report, December 1978 
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REACTOR INSTRUMENTATION;PERFORMANCE 
Intercomparison of auto- and cross-power spectral density 
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Subroutine package for I;O operations within the modular 
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REACTOR SAFETY 
SV =rAantssy 3M 7"~10* AiDasy “QE pass AQy As 7=1 
47=3=*Aq@ As @issTAw 7 “1 3 e727 9Qp ZNe7w Ssw*ALp 
ony Aw = @-Ar=r7's3y 355 ‘os XT p—= 
See also REACTOR SAFETY EXPERIMENTS 
Reactor Development Program. Progress report, December 1978 
5LMFBR’, 4)36502 °ANL-RDP-78° 
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Study on thermocouple attachment in reflood experiments *PWR( 
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See SITE SELECTION 
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Theoretical aspects of magnetic field interactions with biological 
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Satellite Power System *SPS* resource requirements critical 
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Satellite power system *SPS° state and local regulations as applied 
to satellite power system microwave receiving antenna facilities, 
4)36069 *HCP;R4024-05° 
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materials, energy, and land®, 4)36077 ®°SE-4024-T1° 
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Chemical and physical stability of refractories for use in coal 
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Chemical and physical stability of refractories for use in coal 
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REFUSE-FUELED POWER PLANTS;FEASIBILITY STUDIES 
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Radiation damage aie on Saunas NaCl crystals and natural 
rock salt for waste disposal applications *1.5-MeV electrons®, 
4)35903 *BNL-25708° 
SALT DEPOSITS;STRESS ANALYSIS 
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s;CONTROL 
Rational desi 
SAND;DYN 
Endochronic constitutive model for general hysteretic response of 
soils. Final report, 4)37133 *EPRI-NP-957° 
SAND;SORPTIVE PROPERTIES 
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excitations in vitreous silica * Neutron irradiation ®, 43 123 
§COO-1198-1251° 
SILICA;PRECIPITATION 
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§&COO-3011-10° 
SKELETON;RADIOACTIVITY 
Concentrations of 4°7Cs, ?4°Po, and 7° *4°Pu in tissues of Lapps. 
Preliminary report, 4)37557 ®COO-3011-10° 
Determination of **‘ Am in reindeer bone *Results and 
radiochemical methods are discussed ®, 4)37166 ®°COO-3011-10° 
Distribution of fallout plutonium in southern Finns, 4)37556 
§COO-3011-10° 
Plutonium in tissues of reindeer during 1963-1977) the 
gastrointestinal absorption from food, 4)37561 *COO-3011-10° 
SKELETON;RADIONUCLIDE KINETICS 
Concentrations of 4°7Cs, ?4°Po, and *°° *4°Pu in tissues of Lapps. 
Preliminary report, 4)37557 *®COO-3011-10° 
Determination of ?*1 Am in reindeer bone *Results and 
radiochemical methods are discussed ®, 4)37166 ®*COO-3011-10° 
Plutonium in tissues of reindeer during 1963-1977) the 
gastrointestinal absorption from food, 4)37561 *COO-3011-10° 
Study of irradiated bone) Part III. ;sup 99m;Tc pyrophosphate 
autoradiographic changes ®X rays( rabbits®, 4)37547 °UR-3490- 
1592 


SKIN 
See also EPIDERMIS 
HAIR 
SKIN;DEPTH DOSE DISTRIBUTIONS 
Personnel 8-dosimetry method for reducing energy dependence, 
4)37559 ®*IDO-12090° 
SKIN;PATHOLOGY 
Toxicity of sodium aerosols *Rats®, 4)37581 °PNL-2850°Pt.1% 
SLAGS 
Slag flow and NO;sub x; kinetics *Coal-fired MHD generators°, 
4)36775 ®FE-1811-20° 
SLAGS;ADHESION 
Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag deposit formation in boiler furnaces. Phase 
1. Interim report, January-March 1978, 4)35596 *FE-2316-8° 
SLAGS;CHEMICAL COMPOSITION 
Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag deposit formation in boiler furnaces. Phase 
1. Interim report, January-March 1978, 4)35596 ®*FE-2316-8° 
SLAGS;CORROSIVE EFFECTS 
Corrosion of potential MHD preheater materials in Jiquid slag and 
slag-seed, 4)37122 SANL-77-21° 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, January-March 31, 1978, 
4)36780 *FE-2248-19 
SLAGS;DEPOSITION 
Slag flow and NO;sub x; kinetics) moderate temperature slag flow 
facility ’MTSFF®. Task E, 4)36786 ®*TID-28718° 
Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag deposit formation in boiler furnaces. Interim 
report, July-September 1977, 4)35594 *FE-2316-6° 
SLAGS;ELECTRIC CONDUCTIVITY 
Coal slag properties related to MHD, 4)37173 °ANL-77-21° 
Electrical conductivity of molten coal Slag; potassium seed relating 
to open-cycle, 4)37174 *ANL-77-21° 
Slag physical sk frog properties of current carriers. Task Gl, 
4)36796 *TID-28718 
Slag physical properties) electrical and thermal conductivity. 
3, 4)36798 ®TID-28718° 
SLAGS;ELECTRON EMISSION 
Some thermionic emission properties of synthetic coal slag, 
4)36772 ®ANL-77-21° 
SLAGS;EVAPORATION 
Coal slag properties related to MHD, 4)37173 °ANL-77-21° 


SODIUM OXIDES;ADSORPTION 


SLAGS;PHYSICAL PROPERTIES 
Slag physical properties, 4)36792 *FE-1811-20° 
SLAGS;SEED-SLAG INTERACTIONS 
Coal slag properties related to MHD, 4)37173 *ANL-77-21° 
SLAGS;THERMAL DIFFUSIVITY 
Coal slag properties related to a 4)37173 ®*ANL-77-21° 
SLAGS;THERMIONIC EMISSIO 
Phy: sical properties of coal slag) a emission. Task G2, 
436797 ®TID-28718° 
Physical properties of coal sla, ags related to the MHD system) 
thermionic emission, 4)36793 *FE-181 1-20° 
Some thermionic emission properties of synthetic coal slag, 
4)36772 *ANL-77-21° 
SLAGS;THERMODYNAMIC PROPERTIES 
Thermodynamic properties of slags, 4)37198 *ANL-77-21° 
SLAGS;VISCOSITY 
Coal slag properties related to MHD, 4)37173 *ANL-77-21° 
SLUGS *FUEL 
See FUEL RODS 
SLURRIES *FUEL*® 
See FUEL SLURRIES 
SLURRY PIPELINES;ECONOMICS 
Efficiency ms tpoaee in pipeline transportation systems, 
4)36907 ®SAN-1171-1;7 
SLURRY PIPELINES;ENERGY CONSUMPTIO 
= consumption in the pipeline industry, 4936905 8SAN-1171- 


aa study of pipeline transportation systems. Executive 
summary. Final report, 4)36903 *SAN-1171-1;1° 
SLURRY PIPELINES;ENERGY EFFICIENCY 
Efficiency improvements in pipeline transportation systems, 
4)36907 ®SAN-1171-1;7° 
Energy study of pipeline transportation systems. Executive 
summary. Final report, 4)36903 ®SAN-1171-1;1° 
SMOG;PHOTOCHEMISTRY 
Studies in chemical reactivity. Pro; 
December 31, 1978, 4)37202 ® 
SMOKES;MEASURING INSTR 
Application of pulsational smoke meters made by the all-union 
thermal engineering institute in gas and oil-fired boilers, 4)36354 
SODA ASH 
See SODIUM CARBONATES 
SODIUM;ADSORPTION 
Filtration of sodium-fire aerosols, 4)37136 
SODIUM;ATOM-ATOM COLLISIONS 
Observation of luminescent spectra in low energy ion-neutral 
collisions. a report, June 1, 1978-May 31, 1979, 4)37651 
§COO-271 
SODIUM;CORROSIVE EFFECTS 
Radionuclide release from 316 stainless steel into 538°C sodium, 
4)37102 SHEDL-TME-78-85° 
Surface and microstructural characterization of commercial 
breeder reactor candidate alloys exposed to 700°C sodium, 
4)36412 SHEDL-TME-78-26° 
SODIUM;DIFFUSION 
Diffusion coefficients of sodium vapors in argon and helium, 


4)36420 
SODIUM;PHYSICAL PROPERTIES 
Liguid structure factors for sodium-potassium alloys, 4)37082 
AERE-MPD;NBS-89° 
SODIUM;REMOVAL 
Sodium technology progress report, July- September 1978 
5LMFBR®, 4)36413 SHEDL-TME-78-92 
SODIUM;TOXICITY 
Toxicity of sodium aerosols *Rats®, 4)37581 *PNL-2850°Pt.1% 
SODIUM ALLOYS;PHYSICAL PROPERTIES 
Liguid structure factors for sodium-potassium alloys, 4)37082 
AERE-MPD;NBS-89° 
SODIUM CARBONATES;AEROSO 
Toxicity of sodium aerosols *Rats®, 1437581 5PNL-2850° Pt. 1% 
SODIUM CARBONATES;THERAPY 
Preliminary investigation of uranium removal therapy ®?U, *°5U, 
rats, DIPA, NaHCOs, ?"*Th®, 4)37563 ®PNL-2850° Pt. 19 
SODIUM CHLORIDES;EQUATIONS OF STATE 
Construction of the equation of state for chemical compounds, 
4)37181 °UCRL-Trans-11474° 
SODIUM CHLORIDES;RADIATION EFFECTS 
Radiation damage studies on synthetic NaCl crystals and natural 
rock salt for waste disposal applications *1.5-MeV electrons®, 
4)35903 *BNL-25708 
SODIUM COMPOUNDS;PRODUCTION 
Beneficial Uses Program. Progress rt for period ending 
September 30, 1998, 4)37545 *SAND- D-78-1952° 
SODIUM HYDROXIDES;AEROSO 
Toxicity of sodium aerosols Raw’ 4) 4)37581 ®PNL-2850° Pt.1% 
SODIUM OXIDES;ADSORPTION 
Filtration of sodium-fire aerosols, 4)37136 


report, January 1, 1978- 
2026-38 ° 





SODIUM-SULFUR BATTERIES;ANODES 


SODIUM-SULFUR BATTERIES;ANODES 
Sodium-sulfur battery *German patent®, 4)36559 
SODIUM-SULFUR BATTERIES;BATTERY SEPARATORS 
Electrical battery cell *German patent®, —" 
SODIUM-SULFUR BATTERIES;CATHOD) 
Sodium-sulphur cell *Patent®, 4)36594 
Sulfur electrode, sulfur electrode container and methods of 
manufacture *Patent®, 4)36572 
SODIUM-SULFUR BATTERIES;DESIGN 
Electric battery cell, 4)36564 
Electrical battery cell *German patent®, 4)36587 
Sodium-sulfur aes A ®German patent®, Pepe 
SODIUM-SULFUR BATTERIES; OLYTES 
Sodium-sulfur battery *German patent®, 4)36559 
SODIUM-SULFUR BATTERIES;PERFORMANCE 
New types of primary and secondary batteries, 4)36565 
SODIUM-SULFUR BATTERIES;PRESSURIZERS 
Electrochemical cell *Patent®, 4)36595 
SODIUM-SULFUR BATTERIES;RESEARCH PROGRAMS 
Sodium-sulfur battery development program, Phase II. Final 
report, June 1976-October 31, 1977, 4)36557 ®*TID-28939° 
Sodium-sulfur battery development program. Phase 1. Progress 
report, June 15, 1975-March 31, 1976, 4)36556 *COO-2566-45° 
SOIL MECHANICS; INSTRUMENTS 
Results of a program of instrumentation involving a precast 
segmented concrete-lined tunnel in clay, 4)37345 
SOIL MECHANICS;MEETINGS 
Fifth southeast Asian conference on soil engineering, 4)37627 
SOILS;ACTIVATION ANALYSIS 
Automatic analysis system analyzes geological samples for LLL 
NURE program, 4)37144 *UCRL-50025-78-3° 
SOILS;CHEMICAL REACTIONS 
Dairyland co-op testing fly ash in several agricultural applications, 
4)35617 
SOILS;CONTAMINATION 
Food chain transport of 7!°Pb resulting from uranium milling 
activities, 4)37478 *IAEA-SM-237;43° 
SOILS;DECONTAMINATION 
Waste management of actinide contaminated soil "Rocky Flats®, 
4)35915 *RFP-2856° 
SOILS;DYNAMIC LOADS 
Endochronic constitutive model for general hysteretic response of 
soils. Final report, 4)37133 *EPRI-NP-957° 
SOILS;GAMMA DOSIMETRY 
Analysis of small mammal populations inhabiting the environs of a 
low-level radioactive waste pond *Radionuclides assimilated 
and radiation exposures received by various species of mice 
inhibiting the waste management area at Hanford®, 4)37562 
SPNL-2479° 
SOILS;INTERACTIONS 
Endochronic constitutive model for general hysteretic response of 
soils. Final report, 4)37133 *EPRI-NP-957° 
SOILS;MINERAL CYCLING 
Role of soil invertebrates in nutrient cycling, 4)37470 
SOILS;NEUTRON DOSIMETRY 
Analysis of small mammal populations inhabiting the environs of a 
low-level radioactive waste pond * Radionuclides assimilated 
and radiation exposures received by various ies of mice 
inhibiting the waste management area at Hanford’ 4)37562 
SPNL-2479° 
SOILS;RADIOACTIVITY 
Appendix to Environmental Measurements Labora 
environmental quarterly *Lead abstract®, 4)37463 3 EML- 
349* app. 
Quarterly %Sr deposition at world land sites, 4)37464 *EML- 
349° app. 
Studies on behaviour of transuranic elements in plants, 4)37473 
§COO-3011-10° 
SOILS;RADIONUCLIDE MIGRATION 
Analysis of small mammal populations inhabiting the environs of a 
low-level radioactive waste pond *Radionuclides assimilated 
and radiation exposures received by various species of mice 
inhibiting the waste management area at Hanford, 4)37562 
8PNL-2479° 
Biological transport of radionuclides at low-level waste storage 
sites. Annual report, October 1, 1977-September 30, 1978, 
4)35911 *NUREG; ;CR-0701° 
Studies on behaviour of transuranic elements in plants, 4)37473 
§COO-3011-10° 
SOILS;SPATIAL DOSE DISTRIBUTIONS 
Analysis of small mammal populations inhabiting the environs of a 
low-level radioactive waste pond * Radionuclides assimilated 
and radiation exposures received by various species of mice 
pages bes the waste management area at Hanford®, 4)37562 
-2479° 
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SOLAR ABSORBERS;BLACK COATINGS 
Microstructure and rye properties of black chrome befor and 
after exposure to hi ees, 4)36138 *LBL-8632° 
SOLAR RBI 
Absorber tube ‘Gemaen pee ll 4)36172 
Solar heat exchange panel ®Patent®, 4)36145 
Solar heat absorber plate *Patent®, 4)36159 
SOLAR ABSORBERS;MATERIALS 
Intercalated transition metal phosphorus trisulfides *Patent®, 
4)36575 
SOLAR AIR CONDITIONERS;BIBLIOGRAPHIES 
Solar thermal components) a bibliography with abstracts. 
Quarterly update, April-June 1978, 436094 ®TAC-STC-78-002° 
SOLAR AIR CONDITI NERS;OPERATION 
Solar energy for refrigeration ‘and air conditioning, 4)36120 
SOLAR AIR CONDITIONERS;PERFORMANCE 
Solar energy for refrigeration and air conditioning, 4)36120 
SOLAR AIR CONDITIONERS; TECHNOLOGY IESSMENT 
Solar-augmented heating and d air-conditioning systems, 4)36114 
SOLAR CONDITIO 
Engineer’s to solar » i ®Book with glossary®, 4)36117 
SOLAR AIR CONDITIONING;ECONOMICS 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 
SOLAR AIR CONDITIONING;MARKET 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d*°Vol.1% 
SOLAR AIR CONDITIONING; TECHNOLOGY ASSESSMENT 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d*Vol.1” 
SOLAR AIR HEATERS;DESIGN 
Low-cost solar air heater. Final ‘Teport, June 29, 1976-July 22, 
1977, Daeg §COO-2929-13 
Preli lesign package i Sunair SEC-601 solar collector, 
4)36134 DOL NASA;CR-150875°® 
Solar collector in flat plate construction *Patent®, 4)36167 
Solar energy collector *Patent®, 4)36150 
Solar heat collector *Patent( with double compartment collector 
panel®, 4)36149 
LAR AIR HEATERS;INSTALLATION 
Installation package for Hyde Memorial Observatory, Lincoln, 
Nebraska, 4)36103 *DOE;NASA;CR-150867° 
LAR CELL ARRAYS;DESIGN 
Plural solar cell arrangement including transparent 
interconnectors *Patent®, 4)36051 
SOLAR CELL ARRAYS; CAL PROPERTIES 
coi. Supporting data, 4)30047 “SAND-18:1036°Vo14" 
. Supporting data, 4) 7 *SAND-78- ol. 
LAR CELL ARRAYS:EN CAPSULATION 


“Hieaes of validate ont encapsulation materials for _—— long- 
life silicon photovoltaic arrays. Final report, 4)36036 
®DOE;JPL;954328-2° 

SOLAR CELL ARRAYS;MARKETING RESEARCH 

Market definition studies for hotovoltaic highway applications, 
4)36039 *DOE;NASA; ,0040-78:1 

LAR CELL ARRAYS MATHEMATICAL MODELS 

Photovoltaic transient analysis program) user’s guide. Volume 
IV. Supporting data, 4)36047 °SAND-78-7038°Vol.4% 

LAR CELL ARRAYS;SWITCHING CIRCUITS 

Solid-state dc switch, 4)36035 *COO-4094-36° 

SOLAR CELL ARRAYS;USES 

Market definition studies for photovoltaic highway applications, 

4)36039 *DOE;NASA;0040-78; 1° 
SOLAR CELL ARRAY. S; WEATHERING 

Evaluation of available encapsulation materials for low-cost long- 
life silicon Photovoltaic arrays. Final report, 4)36036 
®DOE;JPL;954328-2° 

SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
COMBINED COLLECTORS 
GALLIUM ARSENIDE SOLAR CELLS 
INDIUM PHOSPHIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS;ECONOMICS 
ges power systems) a tour through the alternatives, 
4)3605 
SOLAR CELLS;ELECTRICAL PROPERTIES 
Solar module curve tracer, 4)36034 *COO-4094-35° 
SOLAR CELLS;FABRICATION 

Application of semiconductor diffusants to solar cells by screen 
printing *Patent®, 4)36040 

LAR CELLS; sTECHNOLOGY ASSESSMENT 

si power systems) a tour through the alternatives, 
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SOLAR CELLS;TESTIN 
Solar module curve nll 4)36034 *COO-4094-35° 
SOLAR COLLECTORS 
See also COMBINED COLLECTORS 
CONCENTRATING COLLECTORS 
EVACUATED TUBE COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR COLLECTORS;COMPARATIVE EVALUATIONS 
Analysis of collectors for process heat applications, 4)36141 
®SAND-78-1977° 
SOLAR COLLECTORS;CONTROL SYSTEMS 
Sun-tracking control system for solar collector *Patent®, 4)36147 
SOLAR CO RS;DESIGN 
Solar heat collector *Patent®, 4)36155 
Solar heat storage and utility system *Patent®, 4)36192 
Solar heat ne cane 4)36157 
SOLAR COLLECTO TERFICIEN 
Analysis of collectors for process feat applications, 4)36141 
®SAND-78-1977° 
SOLAR COLLECTORS;MANUFACTURERS 
Solar collector manufacturing activity, July 1977-June 1978. 
Energy data report, 4)36132 *DOE;EIA-0174° 
SOLAR COLLECTORS;MANUFACTURING 
Solar collector manufacturing activity, July 1977-June 1978. 
Rey data report, 4)36132 *DOE;EIA-0174° 
ILLECTO RS;MECHANICAL STRUCTURES 
Glazing hold-down clamp for solar energy collectors *Patent®, 
4)36158 
ILAR COLLECTORS;SOLAR TRACKING 
Sun-tracking control system for 1? collector *Patent®, 4)36147 
SOLAR COLLECTORS;SUPPOR 
Glazing hold-down clamp for ee energy collectors *Patent®, 
4)36158 
SOLAR COLLECTORS;TRANSPORT 
Solar heat storage and utility system *Patent®, 4)36192 
SOLAR COLLECTORS;WORKING FLUIDS 
Development of a low-temperature, <* ee black-liquid solar 
collector, 4)36130 °CONF-780983-1 
SOLAR CONCENTRATORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
SOLAR CONCENTRATORS;DESIGN 
—_ » eneeee light energy into thermal energy *Patent®, 
4)36 
Solar -- with adjustable power density distributions 
®Patent®, 4)36180 
SOLAR CONCENTRATORS;OPTICS 
Solar concentrators with adjustable power density distributions 
®Patent®, 4)36180 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 
SS SYSTEMS;ABSORPTION REFRIGERATION 


Solar energy for refrigeration and air conditioning, 4)36120 
Solar powered -_ tion refrigeration system *Patent®, 4)36115 
SOLAR COOLIN' INSUMER GUIDES 
Homeowner’s ide to solar ¢ energy, 4)36122 
SOLAR COO COOLING S sCOST 
Solar project cost s report 4) 4)361 12 *SOLAR;2018-78;60° 
LAR COOLIN STEMS;DEMONSTRATION PROGRAMS 
National Solar Nesting and Cooling Commercial Demonstration 
Program) key personnel directory, 4)36101 *DOE;CS-0057° 
SOLAR COOLING SYSTEMS;DESICCANTS 
Development of a novel solar heating and cooling device, 4)36118 
LAR LING SYSTEMS;DESIGN 


Development of a novel solar heating and goaing device, 4)36118 
SOLAR LING SY’ YSTEMS;DIRECTORI 
National Solar Heating and Cooling "snc Demonstration 
Program) key ree directory, 4)36101 *DOE;CS-0057° 
YSTEMS;MA 


SOLAR COOLIN THEMATICAL MODELS 
Solar heating and cooling systems studies. Ninth monthly 
technical status report, 1 January-31 January 1979, 4)36096 
®ALO-4261-T1° 
SOLAR COOLING SYSTEMS;PERFORMANCE 
Active systems studies at LASL, 4)36108 *LA-UR-78-3183° 
Development of a novel solar heating and cooling device, 4)36118 
Solar energy system performance evaluation, 4)36111 
SSOLAR;2018-78;14° 
Solar heating and cooling results for the Los Alamos study center, 
4)36107 ®"LA-UR-78-2588° 
SOLAR COOLING SYSTEMS;PERFORMANCE TESTING 
Phase-one experiment test plan solar photovoltaic;thermal 
residential experiment, 4)36100 *COO-4577-6° 
SOLAR CORONA;SOLAR WIND 
Solar wind heavy i ions from energetic coronal events, 4)37634 
SLA-UR-3044° 
Solar wind acceleration in coronal holes *High speed solar wind 
streams®, 4)37633 *LA-UR-78-3156° 


SOLAR HEATING SYSTEMS;DESIGN 


SOLAR DISTILLATION;BIBLIOGRAPHIES 
Solar thermal components) a bibliography with abstracts. 
Quarterly update, April-June 1978, 4)36094 ®TAC-STC-78-002° 
SOLAR DRYERS;CONSUMER GUIDES 
Homeowner’s guide to solar energy, 4)36122 
SOLAR ENERGY 
Engineer’s guide to solar energy *Book with glossary®, 4)36117 
SOLAR ENERGY;AVAILABILITY 
Heat requirements and energy use in British houses, 4)36878 
SOLAR ENERGY;DEMONSTRATION PROGRAMS 
Solar energy technologies program, 1977-1980, 4)36025 *NP- 
23609 
SOLAR ENERGY;DESALINATION 
Sea water desalination plant, operating on solar energy and using 
solar convectors, 4)36266 
SOLAR ENERGY;ECONOMICS 
Solar energy for village development, 4)36732 
SOLAR ENERGY;EDUCATION 
Role of education and training programs in the commercialization 
and diffusion of solar energy technologies, 4)36032 *SERI;RR- 
53-128° 
SOLAR ENERGY;ENERGY SOURCE DEVELOPMENT 
Public policy for solar energy development, 4)36733 
SOLAR ENERGY;GOVERNMENT POLICIES 
Domestic policy review of solar energy, 4)36033 ®*TID-28834° 
SOLAR ENERGY;MEETINGS 
Solar energy conference, final report, 4)36024 *COO-4360-1° 
SOLAR ENERGY;RESEARCH PROGRAMS 
Solar energy program. Annual report, 1978, 4)36022 *ANL-79-16° 
Solar energy technologies program, 1977-1980, 4)36025 *NP- 
23609 


SOLAR ENERGY;RESOURCE ASSESSMENT 
Renewable primary energy sources) a solution to the energy 
problem, 4)36631 
SOLAR ENERGY;REVIEWS 
Sun as future energy source especially for Egypt, 4)36023 
8CONF-7704101-2° 
SOLAR ENERGY;SOLAR DISTILLATION 
Sea water desalination plant, operating on solar energy and using 
solar convectors, 4)36266 
SOLAR ENERGY;TECHNOLOGY ASSESSMENT 
Domestic policy review of solar energy, 4)36033 *TID-28834° 
SOLAR ENERGY;TECHNOLOGY TRANSFER 
Problems of technology transfer to industry, 4)36026 *SAND-79- 
0096 
SOLAR ENERGY CONVERSION;ECONOMIC ANALYSIS 
Methodology for determining the economic feasibility of 
residential or commercial solar energy systems, 4)36030 
8SAND-78-0931° 
SOLAR ENERGY CONVERSION;PHOTOCHEMICAL 
REACTIONS 
Hydrogen from the solar photolysis of water, — 
SOLAR ENERGY CONVERSION;RESEARCH PROGRAMS 
Solar energy R and D program of the European Communities, 
4)36093 ®NP-23576° 
SOLAR FURNACES;COORDINATED RESEARCH PROGRAMS 
Solar thermal test facilities users association, 4)36123 *SERI;PR- 
13-154 
SOLAR FURNACES;TEST FACILITIES 
Solar thermal test facilities users association, 4)36123 *SERI;PR- 
13-154 
SOLAR HEAT ENGINES;DESIGN 
Device for converting solar energy into mechanical energy 
®German patent®, 4)36128 
Some results of an experimental study of Stirling engines, 4)36129 
SOLAR HEAT ENGINES;STIRLING CYCLE 
Some results of an experimental study of Stirling engines, 4)36129 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 
SOLAR HEATING SYSTEMS;COMPUTER SIMULATION 
Simulation techniques for solar energy systems, 4)36095 
SOLAR HEATING SYSTEMS;CONSUMER GUIDES 
Homeowner’s guide to solar energy, 4)36122 
SOLAR HEATING SYSTEMS;COST 
Solar project cost report, 4)36112 °SOLAR;2018-78;60° 
SOLAR HEATING SYSTEMS;DEMONSTRATION PROGRAMS 
Central solar heat station in Studsvik, 4)36113 *STUDSVIK;ET- 
78-77 
National Solar Heating and Cooling Commercial Demonstration 
Program) key personnel directory, 4)36101 *DOE;CS-0057° 
SOLAR HEATING SYSTEMS;DESIGN 
Freeze protection for solar heating systems *Patent®, 4)36116 
Non-polluting, energy-saving way of building ®Patent®, 4)36121 
Solar heat storage and utility system *Patent®, 4)36192 





SOLAR HEATING SYSTEMS;DIRECTORIES 


ee ote eee eee system 3, solar 
heating and domestic hot water, 4)36102 *DOE;NASA;CR- 
150840 


SOLAR HEATING SYSTEMS;DIRECTORIES 
National Solar Heating and Cooling Commercial Demonstration 
Program) key Seectem, 4)36101 *DOE;CS-0057° 
SOLAR HEATING SYSTEMS;ECONOMIC ANALYSIS 
Economic performance) evaluations for solar energy, 4)36029 
®LA-UR-79-901° 
SOLAR HEATING SYSTEMS;ECONOMICS 
ory systems. Technical aspects and economic limits, 
4 
SOLAR HEATING SY; PROTECTION 
Freeze protection for solar acalien systems *Patent®, 4)36116 
SOLAR HEATING SYSTEMS;HEAT STORAGE 
sel systems. Technical aspects and economic limits, 
4 1 
SOLAR HEATING SYSTEMS;INSTALLATION 
Installation package for Hyde Memorial Observatory, Lincoln, 
Nebraska, 4)36103 *DOE;NASA;CR-150867° 
SOLAR HEATING SYSTEMS;MAINTENANCE 
Billings Shipping Corporation) Freight Distribution Facility, 
_ Montana. Final technical report, 4)36109 *SAN- *537- 


SOLAR HEATING SYSTEMS;MATHEMATICAL MODELS 
Solar heating and cooling systems studies. Ninth monthly 
technical status report, 1 January-31 January 1979, 4)36096 
SALO-4261-T1° 
Validation of solar house design programs, Phases I and II. Final 
report, 4)36099 *COO-2928-2° 
SOLAR HEATING SYSTEMS;OPERATION 
Billings Shipping Corporation) Freight Distribution Facility 
Billings, Montana. Final technical report, 4)36109 *SAN- 71537- 


i 
SOLAR HEATING SYSTEMS;PERFORMANCE 

Active systems studies at LASL, 4)36108 *LA-UR-78-3183° 

Performance report, 4)36110 *SOLAR;2011-78-04° 

Possibilities and limitations of solar energy utilization with the use 
of low-temperature collectors in the German Federal Republic) 
principles, engineering systems, economy, 4)36106 *Juel-Spez- 
25 


Solar energy system performance evaluation, 4)36111 
SSOLAR;2018-78;14° 
Solar heating and cooling results for the Los Alamos study center, 
4)36107 Rant tcl 
Verification See on a solar heating and hot water system, 
4)36104 "DOE: ASA;CR-161165°® 
SOLAR HEATING SY. STEMS;PERFORMANCE TESTING 
Performance testing of a residential solar climate control system 
using a water trickle collector and a water-rockbed thermal 
storage during a winter period. Final report, October 1978 
®SOLARIS No. 6°, 4)36105 *HCP;M-2284° 
Phase-one experiment test plan solar photovoltaic;thermal 
residential experiment, 4)36100 *COO-4577-6° 
SOLAR HEATING SYSTEMS;SIMULATION 
Possibilities and limitations of solar energy utilization with the use 
of low-temperature collectors in the German Federal Republic) 
~~ engineering systems, economy, 4)36106 *Juel-Spez- 
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Validation of solar house design programs, Phases I and II. Final 
report, 4)36099 *COO-2928-2° 
SOLAR HEATING SYSTEMS;TRANSPORT 
Solar heat storage and utility system *Patent®, 4)36192 
SOLAR INDUSTRY;CRAFTSMEN 
Role of education and training programs in the commercialization 
— _ of solar energy technologies, 4)36032 *SERI;RR- 
SOLAR INDUSTRY;MANPOWER 
Role of education and training programs in the commercialization 
mx diffusion of solar energy technologies, 4)36032 *SERI;RR- 
53-128 
SOLAR INDUSTRY;TECHNOLOGY UTILIZATION 
—_ of technology transfer to industry, 4)36026 *SAND-79- 


SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 
ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS;ECONOMIC ANALYSIS 
Exploring future energy options) an economic analysis, 4)36636 
SOLAR POWER PLANTS;ENERGY STORAGE SYSTEMS 
Analog algorithms and their realization on the computer for 
computing the capacity of the accumulating devices of wind 
and solar power stations, 4)36080 
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SOLAR PROCESS HEAT;BIBLIOGRAPHIES 

Solar thermal components) a bibliography with abstracts. 

Quarterly update, April-June 1978, 4)36094 °*TAC-STC-78-002° 
SOLAR PROCESS HEAT;COORDINATED RESEARCH 

PROGRAMS 

Solar thermal test facilities users association, 4)36123 *SERI;PR- 
13-154 

SOLAR PROCESS HEAT;COST 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume II, 4)36028 *SERI;TR-52- 
055d®Vol.2” 

SOLAR PROCESS HEAT;ECONOMICS 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1” 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume II, 4)36028 *SERI;TR-52- 
055d®°Vol.2” 

SOLAR PROCESS HEAT;MARKET 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume II, 4)36028 *SERI;TR-52- 
055d®Vol.2” 

SOLAR PROCESS HEAT;SOLAR COLLECTORS 

Analysis of collectors for process heat applications, 4)36141 

8SAND-78-1977° 
SOLAR PROCESS HEAT;TECHNOLOGY ASSESSMENT 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 

SOLAR PROCESS HEAT;TEST FACILITIES 
Solar thermal test facilities users association, 4)36123 *SERI;PR- 
13-154 
SOLAR RADIATION;ATTENUATION 
New fenestration material for heat protection, 4)37262 
SOLAR REFRIGERATORS;DESIGN 
Solar collector panel and refrigeration system operated thereby 
*Patent®, 4)36139 
SOLAR SPACE HEATING 
Engineer’s guide to solar energy *Book with glossary®, 4)36117 
SOLAR SPACE HEATING;ECONOMICS 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *"SERI;TR-52- 
055d®*Vol.1% 

Public policy for solar energy development, 4)36733 

SOLAR SPACE HEATING;MARKET 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 

SOLAR SPACE HEATING; TECHNOLOGY ASSESSMENT 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1” 

SOLAR THERMAL POWER PLANTS;COORDINATED 

RESEARCH PROGRAMS 

Solar thermal test facilities users association, 4)36123 *"SERI;PR- 
13-154 

SOLAR THERMAL POWER PLANTS;COST 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume II, 4)36028 *SERI;TR-52- 
055d®Vol.2” 

SOLAR THERMAL POWER PLANTS;DEMONSTRATION 

PROGRAMS 

Solar thermal power systems. Program summary, 4)36078 
®DOE;ET-0078° 

SOLAR THERMAL POWER PLANTS;DESIGN 

Solar thermal power plant *Patent®, 4)36084 

SOLAR THERMAL POWER PLANTS;ECONOMICS 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d*Vol.1% 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume II, 4)36028 *SERI;TR-52- 
055d*°Vol.2% 

SOLAR THERMAL POWER PLANTS;MARKET 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume II, 4)36028 *SERI;TR-52- 
055d®Vol.2” 
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SOLAR THERMAL POWER PLANTS;MARKETING 
RESEARCH 
Solar total energy systems final technical summary report. 
Volume I. Solar total energy systems market penetration, 
4)36087 ®SAN-1101-78;1°Vol.1% 
SOLAR THERMAL POWER PLANTS;MEETINGS 
Solar repowering workshop) a summary report, 4)36079 
SSERI;TP-35-57° 
SOLAR THERMAL POWER PLANTS;RESEARCH PROGRAMS 
Solar thermal power systems. Program summary, 4)36078 
8DOE;ET-0078° 
SOLAR THERMAL POWER PLANTS;TECHNOLOGY 
ASSESSMENT 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®°Vol.1% 
SOLAR THERMAL POWER PLANTS;TEST FACILITIES 
Solar thermal test facilities users association, 4)36123 *SERI;PR- 
13-154 
SOLAR THERMAL POWER PLANTS;TOTAL ENERGY 
SYSTEMS 


Solar total energy systems final technical summary report. 
Volume I. Solar total energy systems market penetration, 
4)36087 ®SAN-1101-78;1°Vol.1% 

SOLAR TRACKING;EQUIPMENT 
Sun tracking device *Patent®, 4)36146 
SOLAR WATER HEATERS;COMPUTER SIMULATION 
Simulation techniques for solar energy systems, 4)36095 
SOLAR WATER HEATERS;COST 

Energy and economic effects of residential heat pump water 
heaters, 4)36851 *CONF-790107-2° 

Solar project cost report, 4)36112 *SOLAR;2018-78;60° 

SOLAR WATER HEATERS;DESIGN 

Freeze protection for solar heating systems *Patent®, 4)36116 

Solar pool heater *Patent®, 4)36127 

System design package for SIMS prototype system 3, solar 
heating and domestic hot water, 4)36102 >DOE;NASA;CR- 
150840 


SOLAR WATER HEATERS;ECONOMICS 
Public policy for solar energy development, 4)36733 
SOLAR WATER HEATERS;ENERGY CONSUMPTION 
Energy and economic effects of residential heat pump water 
heaters, 4)36851 °CONF-790107-2° 
SOLAR WATER HEATERS;FREEZE PROTECTION 
Freeze protection for solar heating systems *Patent®, 4)36116 
SOLAR WATER HEATERS;PERFORMANCE 
Cost effective solar hot water system for Econo-Travel Motor 
Hotel, Chesapeake, Virginia. Final report, 4)36126 *COO-4663- 
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Cost effective solar hot water system for econo-travel motor hotel 
located at Hampton, VA, 4)36125 *COO-4662-1° 

Performance report, 4)36110 *SOLAR;2011-78-04° 

Possibilities and limitations of solar energy utilization with the use 
of low-temperature collectors in the German Federal Republic) 
principles, engineering systems, economy, 4)36106 *Juel-Spez- 
25 


Solar energy system performance evaluation, 4)36111 
8SOLAR;2018-78; 14° 
Verification test report on a solar heating and hot water system, 
4)36104 *DOE;NASA;CR-161165° 
SOLAR WATER HEATERS;RETROFITTING 
Economy of a retrofit solar system, 4)36124 *CONF-790213-2° 
SOLAR WATER HEATERS;SIMULATION 
Possibilities and limitations of solar energy utilization with the use 
of low-temperature collectors in the German Federal Republic) 
principles, engineering systems, economy, 4)36106 *Juel-Spez- 
25 


SOLAR WATER HEATERS;SPECIFICATIONS 
Economy of a retrofit solar system, 4)36124 ®°CONF-790213-2° 
SOLAR WATER HEATING 
Engineer’s guide to solar energy *Book with glossary®, 4)36117 
SOLAR WATER HEATING;ECONOMIC ANALYSIS 
Economy of a retrofit solar system, 4)36124 *CONF-790213-2° 
SOLAR WATER PUMPS;BIBLIOGRAPHIES 
Solar thermal components) a bibliography with abstracts. 
Quarterly update, April-June 1978, 4)36094 °>TAC-STC-78-002° 
SOLAR WIND;ACCELERATION 
Solar wind acceleration in coronal holes *High speed solar wind 
streams®, 4)37633 ®*LA-UR-78-3156° 
SOLAR WIND;ELECTRON DENSITY 
Electron characteristics in the high speed solar wind "Review 
since 1976°, 4)37632 *LA-UR-78-3043° 
SOLAR WIND;ELECTRON SPECTRA 
Electron characteristics in the high speed solar wind "Review 
since 1976°, 4)37632 ®*LA-UR-78-3043° 
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SOLAR WIND;ELECTRON TEMPERATURE 
Electron characteristics in the high speed solar wind "Review 
since 1976°, 4)37632 *LA-UR-78-3043° 
WIND;ION DENSITY 
Solar har te heavy i ions from energetic coronal events, 4)37634 
LA 
SOLAR WIND;RADIATION STREAMING 
Solar wind stream evolution, 4)37631 *LA-UR-78-3031° 
SOLAR-ASSISTED HEAT PUMPS;BIBLIOGRAPHIES 
Solar thermal components) a bibliography with abstracts. 
Quarterly update, April-June 1978, 4)36094 °TAC-STC-78-002° 
SOLAR-ASS HEAT PUMPS;OPERATION 
Heat pe technology for saving energy *Book®, 4)36828 
SOLAR-ASSISTED TP 3 RMANCE 
Heat pump technology for saving energy *Book®, 4)36828 
SOLAR-ASSISTED TP IRMANCE TESTING 
Phase-one experiment test plan solar photovoltaic;thermal 
residential experiment, 4)36100 ° 577-6° 
SOLAR-ASS POWER SYSTEMS 
SOAR ° ‘Solar Assisted Reactor® power system, 4)36086 *BNL- 
25633 
SOLAR-ASSISTED POWER SYSTEMS;DESIGN 
Technical and economic assessment of solar hybrid repowering. 
Final report, 4)36088 *SAN-1608-4-1° 
SOLAR-ASSISTED POWER SYSTEMS;ECONOMIC ANALYSIS 
Technical and economic assessment of solar hybrid repowering. 
Final report, 4)36088 *SAN-1608-4-1° 
SOLDERED JOINTS;STRESS RELAXATION 
Quantitative comparison of electronic component;solder join 
stress relief in encapsulated assemblies, 4)37132 SBD 13-2185" 
SOLID ELECTROL s;CRYSTAL DEFECTS 
Defect interactions *In high-temperature fuel cells®, 4)36824 
SBNL-50756° 
SOLID ELECTROLYTES;ELECTRIC CONDUCTIVITY 
Optimized electrolytic domain boundaries in solid oxide 
electrolytes, 4)36818 *BNL-50756° 
SOLID ELECTROLYTES;ELECTRIC IMPEDANCE 
Complex impedance measurements Y* di CeO: *Solid 
electrolyte for high-temperature fuel cell®, 4)36821 *BNL- 
50756° 
SOLID ELECTROLYTES;ELECTRICAL PROPERTIES 
Review of experimental electrical and electrochemical methods, 
4)36807 *BNL-50756° 
SOLID ELECTROLYTES;FABRICATION 
Thin solid film fuel cell a ~~ 4)36805 *BNL-50756® 
SOLID ELECTRO: OLYTES:IONT CONDUCTIVITY 


Defect interactions *In Rights pau fuel cells®, 4)36824 
®BNL-50756° 
Optimized electrolytic domain boundaries in solid oxide 
electrolytes, 4)36818 *BNL-50756° 
LID ELECTROLYTES;MATHEMATICAL MODELS 
Useful model for understanding the ‘ormance characteristics of 
solid oxide electrolyte fuel cells, 4)36808 *BNL-50756° 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MILL TAILINGS 
REFUSE DERIVED FUELS 
WOOD WASTES 
SOLID WASTES;CHEMICAL ANALYSIS 
Environmental ‘characterization) CO: A tor Process 
Gasification Plant. Final report, July 197 ‘March 1978. 
sos atante C-G, 4)35547 -1734-44® Vol.11°*Bk.3” 
ASTES;CHEMICAL COMPOSITION 
"Coan of trace element analyses of North Dakota lignite 
laboratory ash with Lurgi gasifier ash and their use in 
environmental analyses, 4)35512 *EPA-600;7-78-063° 
Solubility and toxicity of potential pollutants in solid coal wastes, 
4)35610 *EPA-600;7-78-063° 
SOLID WASTES;COMBUSTION 
Energy recovery by the incineration of solid waste) development, 
present status, and experiences in Germany, 4)36977 
Pres status and research needs in energy recovery from wastes, 
4)36971 
Problems with high temperature incinerator gases in the 
——— area, 4)35990 
SOLID WASTES;ENERGY RECOVERY 
Prps5 ag and research needs in energy recovery from wastes, 
4)35 
SOLID WASTES;LEACHING 
Comparison of trace element analyses of North Dakota lignite 
laboratory ash with Lurgi gasifier ash and their use in 
environmental analyses, 4)35512 *EPA-600;7-78-063° 
Solubility and toxicity of potential pollutants in solid coal wastes, 
4)35610 *EPA-600;7-78-063° 
SOLID WASTES; PYROLYSIS 
Pyrolytic recovery of raw materials from special wastes, 4)35977 
Upgrading pyrolysis products, 4)35979 
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SOLID WASTES;REFUSE DERIVED FUELS 
Utilization of municipal solid waste from the ci 
supplementary for combination i 
pA ay Electric Power Plant, 4)36736 
SOLID W. iG 


Environmental characterization) CO. gi Process 
Gasification Plant. Final report, July 1976-March 1978. 
A C-G, 4)35547 *FE-1734-44° Vol.11%Bk.3” 
so) ASTES;SOLUBILITY 
Solubility and toxicity of potential pollutants in solid coal wastes, 
4)35610 SEPA-6007.78-063" 
SOLID WASTES; TOXICITY 
Solubility and toxicity of potential pollutants in solid coal wastes, 
4)35610 "EPA-6007.78.063° 
SOLID WASTES;WASTE DISPOSAL 
Phase I) the pi gas demonstration plant. Design and 
evaluation of Commercial Plant. a 4. Environmental 
assessment and site requirements, 4)35535 *FE-2542-10°Vol.4” 
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Method of resolving a mixture of oil, water, and solids *Patent’, 
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upled Langmuir and ion-acoustic solitons, 4)37847 
ATION 
uir aim 4)37850 
INS;INSTABILITY GROWTH RATES 
Instability of coupled uir and ion-acoustic solitons, 4)37847 
SOLITONS;NONLINEAR PROBLEMS 
Behaviour of slow Langmuir solitons, 4)37848 
Se aoe PROPAGATION 
Instability of a one-dimensional Langmuir wave) solitons and 
collagen ytd SUCRL-Trans-11469° 
N ann of charge density in a bounded magnetized 
Seiten 4)3785 
Lp a ae solitons in collisionless plasmas, 4)37865 
VENT EXTRACTION;ENERGY CONSERVATION 
“a consumption in a recij ne plate extraction column 
®Strouhal numbers®, 4)3 
SOLVENT-REFINED COAL;CHEMICAL COMPOSITION 
Flue gas sampling during the combustion of solvent refined coal in 
a utility boiler, 4)3 ®EPA-600;7-78-063° 
Trace elements in the solvent refined coal 
elements®, 4)35567 *EPA-600;7-78-063° 
SOLVENT-REFINED COAL;CHEMICAL REACTION YIELD 
Process development for solvent refined lignite laboratory 
autoclave studies) Part II. yf yey premium fuels from 
Northern Great Plains li, D report No. 106, Interim 
rt no. 4, 4)35570 ® 1234-79" 
SOL’ “REFINED COAL;COMBUSTION 
Flue gas sampling during the combustion of solvent refined coal in 
a utility boiler, 4)35605 *EPA-600;7-78-063° 
ILVENT-REFINED CO we ne ey 
Hydrogen bonding in asphaltenes and coal rt, 
October 1 Desumber 1, 1978, 4)35587 $0006. eri 
SOLVENT-! co IROGENATION 
Hy ‘ocess solvent pe mse coal, 4)35582 
SOL “REFINED COAL;PURIFICATION 
Control technology development for products;by-products of coal 
conversion m2 4)35635 SEPA-600;7-78-063° 
SOLVENT-REFINED CO. IG 
Hydrogen bonding in asphaltenes and coal. Quarterly report, 
October 1 Deoumiber 1, 1978, 4)35587 *COO-0063-12° 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
VENTS 
See also ORGANIC SOLVENTS 
ILVENTS;ELECTRON TRANSFER 
Theoretical aspects of magnetic field interactions with biological 
systems Semeien of molecular basis of interactions®, 4)37597 
*LBL-7452° 
SOMATIC CELLS 
See also STEM CELLS 
SOMATIC CELLS;ORIENTATION 
me effects in cellular and molecular systems, 4)37595 *LBL- 
SOOT;CATALYTIC EFFECTS 
Role of carbon soot in sulfate formation, 4)37227 *LBL-7887° 
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SOUND WAVES;VELOCITY 
Sonic velocity as a function of depth in alluvium, 4)37621 
®SAND-78-0547° 
SOUTH AFRICA;MINING 


Railways and into the 780s, 4)37278 
SOUTH AFRICA;ORE PROCESSING 


Slimes dam in S.A.--from small beginnin, ag ty 
barberton to massive dumps of today, 4)3 ane 
SOUTH AMERICA;ENERGY D) 
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Augusta 1°x 2° NIMS area Georgia and South Carolina, 4)35846 
®GJBX-45°79” 
SOUTH CAROLINA;IGNEOUS ROCKS 
——— of the rocks surrounding the Winnsboro intrusive 
complex and reconnaissance and petrography of the Pageland 
pluton, 4)36201 *ORO-5104-1° 
UTH CAROLINA;TECTONICS 
es of the rocks ange the Winnsboro intrusive 
complex and reconnaissance and = heeds of the Pageland 
my 4)36201 *ORO-5104-1° 
so CAROLINA;URANIUM D 
Uraniferous gorceixite occurrences in Aiken County, South 
Carolina. National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
4)35847 *GJBX-47°79% 


SOUTH DAKOTA;ENERGY CONSERVATION 
Evaluation of selected near-term ener, energy-conservation options for 
the Midwest, 4)36647 *ANL;EES-TM-41° 
SOUTHWEST REGION 
See also FLORIDA 
GEORGIA 
NEW MEXICO 
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TEXA 
SOUTHWEST REGION;ENERGY SOURCE DEVELOPMENT 
State water law in the West) implications for energy development, 
4)36624 ®LA-7588-MS° 
SOVIET UNION 
See USSR 
SPACE;LAWS 
Satellite power system ®SPS° international agreements, 4)36072 
®HCP;R4024-08° 
SPACE HEATERS;OPERATION 
Portable room-temperature controller *Patent®, 4)36833 
SPACE HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
SPACE HEATING;CONTROL SYSTEMS 
= control of climate processes *In Swedish®, 4)36830 
-1014 
SPACE Hi HEATING;COST 
At what level are our heating costs today * Analyses for 
Heidelberg, FRG®, 4)36644 
SPACE HEATING;ENERGY CONSERVATION 
Gas research with a view to energy savings, 4)36838 
SPACE HEATING;RESEARCH OGRAMS 
Gas research with a view to energy savings, 4)36838 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE REFLECTION 
See P INVARIANCE 
SPACE VEHICLES;PHYSICAL RADIATION EFFECTS 
Tamped impulse simulation with an electrically exploded etched 
co mesh *Blowoff simulation®, 4)37239 SSAIND-19-0132° 
SPA POWER SUPPLIES;ENVIRONMENTAL 


EFFECTS 
Environmental and esp safety studies. Interaction of 


238PuO, heat sources with terrestrial and aquatic environments. 
= ess report, October 1-December 31, 1978, 4)37550 ®*LA- 
'03-PR 
SPARK IGNITION ENGINES;DESIGN 
Two-stroke multicylinder, spark ignition, pumpless injection 
internal combustion engine *Patent®, 437008 
SPARK IGNITION ENGINES;EXHAUST GASES 
Modelling study of the fuel consumption and NO;sub x; emissions 
of spark-ignition engines over a range of design and operating 
conditions, 4)37002 *HCP;M-2881° 
SPARK IGNITION ENGINES;FUEL CONSUMPTION 
wy on study of the fuel consumption and NO;sub x; emissions 
of s ignition engines over a range of design and operating 
pce tg 4)37002 *HCP;M-2881° 
SPARK IGNITION ENGINES;IGNITION SYSTEMS 
Engine timing conrol circuit having a single pick-up for both 
starting and running *Patent®, 4)37006 
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Flame guide channel for internal combustion engine *Patent®, 
4)37005 
SPARK IGNITION ENGINES;PERFORMANCE 
Modelling study of the fuel consumption and NO;sub x; emissions 
of spark-ignition engines over a range of design and operating 
conditions, 4)37002 *HCP;M-2881° 
SPARK IGNITION ENGINES;SEALS 
Designing with metal o-ring seals, 4)36995 
SPEAR 
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SPEAR;BEAM DYNAMICS 
Estimate of spin polarization for the electron storage rings 
SPEAR and PEP, 4)37398 *SLAC-PUB-2245° 
SPEAR;POLARIZED BEAMS 
Estimate of spin polarization for the electron storage rings 
SPEAR and PEP, 4)37398 *SLAC-PUB-2245° 
SPENT FUEL CASKS;FIRE RESISTANCE 
Prediction of thermal capability for a proposed LMFBR spent fuel 
shipping cask, 4)37266 *SAND-77-1681° 
SPENT FUEL CASKS;STANDARDS 


Ancillary features of irradiated fuel shipping casks, 4)37265 
®RDT-E-12-6T® 
SPENT FUEL ELEMENTS;FISSION PRODUCT RELEASE 
Fission product release. Progress report, October 1-December 31, 
1978, 4)35910 *LA-7682-PR® 
ENT FUEL E s TRANSPORT 
Ancillary features of irradiated fuel shipping casks, 4)37265 
SRDT-E-12-6T® 
Prediction of thermal capability for a proposed LMFBR spent 
fuel shipping cask, 4)37266 *SAND-77-1681° 
SPENT FUEL STORAGE 
Earth Science Technical Plan for mined geologic disposal of 
radioactive waste, 4)35927 ®*TID-29018*Draft® 
Spent fuel storage and isolation, 4)35885 *RHO-SA-102° 
SPENT FUEL Seristonindin ocean PROGRAMS 
Spent fuel handling and pac’ rogram. Management 
summary report, July cre #38881 RHO-LD- +¢-4.JUL® 
Spent fuel handling and packaging program. Management 
summary report, August = wate *RHO-LD-78-4-AUG® 
Spent fuel handling and pac rogram. Management 
summary report, June O78 938882 RHO-LD- ¥¢-4.JUN® 
Spent fuel demonstration tests) Best Effort Schedule, 4)35920 
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SPENT FUEL STORAGE;RESEARCH PROGRAMS 
Spent fuel handling and packaging g program. Quarterly progress 
report, April-June 1978, 4)35884 *RHO-LD-78-5° 
Spent fuel handling and packaging program. Management 
summary report, 4)35883 *RHO-LD-78-4-SEP® 
SPENT FUEL STORAGE; UNDERGROUND STORAGE 
Spent fuel demonstration tests) Best Effort Schedule, 4)35920 
SRHO-BWI-CD-13° 
SPENT FUELS;EVALUATION 
Procedure for nuclear reactor spent fuel valuation, 4)35828 
SRAND-P-6240° 
SPENT FUELS;QUANTITATIVE CHEMICAL ANALYSIS 
Determination of nitride nitrogen in irradiated materials, 4)35865 
SLA-7660-MS® 
SPENT FUELS;REPROCESSING 
Pyrochemical and Dry Processing Methods Program. A selected 
bibliography, 4)35871 °ORNL;TM-6834° 
SPENT SHALES;BIOLOGICAL EFFECTS 
Chromosome aberrations and loss of some cell functions following 
in vitro exposure to retorted oil shale *Cultured cells were 
exposed to processes oil shale particles *spent shales, 4)37572 
SLA-UR-79-554° 
SPENT SHALES;MUTAGENESIS 
Chromosome aberrations and loss of some cell functions following 
in vitro exposure to retorted oil shale *Cultured cells were 
exposed to processes oil shale particles *spent shales®, 4)37572 
SLA-UR-79-554° 
SPENT SHALES;TOXICITY 
Chromosome aberrations and loss of some cell functions following 
in vitro exposure to retorted oil shale *Cultured cells were 
exposed to processes oil shale particles *spent shales®, 4)37572 
8LA-UR-79-554° 
SPERMATOGONIA;RADIATION DOSES 
Influence of testicular microanatomy on the potential genetic dose 
from internally deposited ?°*Pu citrate in Chinese hamster, 
mouse, and man *Measurements in mice and hamsters of dose 
distributions used in calculations for man based on measured 
anatomical features of human testes®, 4)37567 
SPERMATOGONIA;RADIATION INJURIES 
Influence of testicular microanatomy on the potential genetic dose 
from internally de ited *°°Pu citrate in Chinese hamster, 
mouse, and man *Measurements in mice and hamsters of dose 


STAINLESS STEEL-304;CREEP 


distributions used in calculations for man based on measured 
anatomical features of human testes®, 4)37567 
SPHERES;NEUTRON TRANSPORT 
Three basic neutron-transport problems in spherical geometry, 
4)36448 
SPICES;EXTRACTION 
Development and planning of plant for the high-pressure 
extraction of natural products, 4)36916 
SPIN;REVIEWS 
Origin of spin *Lectures®, 4)37683 
SPINE 
See VERTEBRAE 
SPINELS;CORROSION 
Corrosion of potential MHD preheater materials in liquid slag and 
slag-seed, 4)37122 *ANL-7)- 21° 
SPINELS;ELECTRIC CONDUCTIVITY 
Transport properties in the spinel electrode module, 4)36769 
8 ANL-77-21° 
SPLINE FUNCTIONS;CALCULATION METHODS 
Computation with splines and B-splines, 4)38031 *SAND-78-1968° 
SPOIL BANKS;STABILITY 
First international symposium on stability in coal mining, 4)35668 
SPRAY COATING 
Possibilities and limitations of thermal spraying, 4)37420 *AED- 
Conf-78-049-001° 
SRC PROCESS 
Hydroprocess solvent refined coal, 4)35582 
SRC PROCESS;CATALYSTS 
Catalyst characterization in coal liquefaction. First q 
report, October 1-December 31, 1978, 4)35581 SSAND.79-0303" 
SRC PROCESS;EVALUATION 
TY of coals for conversion to liquid hydrocarbons, 
4)35584 
SRC PROCESS;MATERIAL BALANCE 
Trace elements in the solvent refined coal process °34 trace 
elements®, 4)35567 *EPA-600;7-78-063° 
SRC PROCESS;PILOT P’ 
Solvent refined coal *SRC® process. Quarter! ly tec technical progress 
report, January 1-March 31, 1978, 4)35568 *FE-0496-155° 
SRC-II PROCESS;PILOT PLANTS 
Solvent refined coal *SRC® process. Quarterly tec al ~ ee 
report, January 1-March 31, 1978, 4)35568 °FE-0496-155° 
STABLE ISOTOPES;DIAG' NOSTIC 
Enriched isotope applications) biomedical field *New stable 
isotopes for clinical use and use in beomedical research®, 
4)37523 *MLM-2593° 
STABLE ISOTOPES;ISOTOPE PRODUCTION 
Enriched isotope applications) biomedical field *New stable 
isotopes for clinical use and use in beomedical research®, 
4)37523 °*MLM-2593° 
STABLE ISOTOPES;USES 
Enriched isotope applications) biomedical field *New stable 
isotopes for clinical use and use in beomedical research®, 
4)37523 *MLM-2593° 
STACKS;AERODYNAMICS 
Graphic and analytic method of determination of static pressures 
in gas exhaust channels of chimneys, 4)36297 
STACKS;DESIGN 
Graphic and analytic method of determination of static pressures 
in gas exhaust channels of chimneys, 4)36297 
Optimizing the operation of counterpressure stacks, 4)36358 
STACKS;HEIGHT 
ase problems in determining minimum stack height, 
4)37445 
STACKS;METEOROLOGY 
ween problems in determining minimum stack height, 
4)37445 
STAINLESS STEEL-16-8-2;WELDED JOINTS 
Mechanical properties test data for structural ve ang 
Semiannual progress report for period 31, 1979 
SHTGR and LMFBR materials®, 4)37070 90 "ORNL: BRP-79-1° 
STAINLESS STEEL-18-8;MICROSTRU ICTURE 
Effect of nitrogen on the microstructure and stress corrosion 
cracking of stainless steel weld —_ 4)37093 
AINLESS STEEL-18-8;STRESS CORROSION 
Effect of nitrogen on the microstructure and stress corrosion 
cracking of stainless steel weld metals, 4)37093 
AINLESS STEEL-18-8;WELDED JOINTS 
Effect of nitrogen on the microstructure and stress corrosion 
cracking of stainless steel weld metals, 4)37093 
STAINLESS STEEL-304;CREEP 
High temperature structural a ner pee many Noemanny on, 
uarterly pro report for ending February 28, 1 
4)36419 iWARD-HT.3045-34° P 
Inelastic —_— and creep evaluation of a 
circumferentially notched cylindrical bar tensile specimen, 
4)37073 "°WARD-HT-3045-37° 





STAINLESS STEEL-304;DEFORMATION 


AINLESS STEEL-304;DEFORMATION 
Cyclic deformation behavior of Type 304 stainless steel at elevated 
temperature, 4)37077 
STAINLESS STEEL-304; MECHANICAL PROPERTIES 
Mechanical properties test data for structural materials. 
Semiannual progress report for period ending January 31, 1979 
SHTGR and LMFBR materials®, 4)37070 *ORNL;BRP-79-1° 
STAINLESS STEEL-304;MICROSTRUCTURE 
Cyclic deformation behavior of Type 304 stainless steel at elevated 
temperature, 4)37077 
Effect of nitrogen on the microstructure and stress corrosion 
cracking of stainless steel weld metals, 4)37093 
Simulating the CTR environment in the HVEM. Annual progress 
report June 11, 1977-September 30, 1978, 4)38006 *°UVA-CTR- 
8 


STAINLESS STEEL-304;PHYSICAL RADIATION EFFECTS 
Calculation of the influence of the radial temperature gradient on 
cladding dilatation, 4)37105 
AINLESS STEEL-304;RELAXATION 
Isochronous relaxation curves for Type 304 stainless steel after 
monotonic and cyclic strain, 4)37071 *ORNL;TM-6380° 
STEEL-304;STRESS CORROSION 
Effect of nitrogen on the microstructure and stress corrosion 
cracking of stainless steel weld metals, 4)37093 
Exploratory study of inhibition of intergranular stress corrosion 
cracking in sensitized Type 304 stainless steel, 4)36375 
SNUREG;CR-0754° 
Hydrogen sulfide stress corrosion cracking in materials for 
geothermal power, 4)37095 
STAINLESS STEEL-304;TENSILE PROPERTIES 
Simulating the CTR environment in the HVEM. Annual progress 
report June 11, 1977-September 30, 1978, 4)38006 *°UVA-CTR- 
8 
STAINLESS STEEL-304;WELDABILITY 
Gas tungsten arc weldability of high Mn austenitic stainless steel, 
4)37052 
STAINLESS STEEL-304;WELDED JOINTS 
Effect of nitrogen on the microstructure and stress corrosion 
cracking of stainless steel weld metals, 4)37093 
AINLESS STEEL-308;WELDED JOINTS 
Mechanical properties test data for structural materials. 
Semiannual progress report for period ending January 31, 1979 
SHTGR and LMFBR materials’, 4)37070 °ORNL;BRP-79-1° 
STAINLESS STEEL-310;CORROSION 
Surface and microstructural characterization of commercial 
breeder reactor candidate alloys exposed to 700°C sodium, 
4)36412 *HEDL-TME-78-26° 
AINLESS STEEL-310;MATERIALS TESTING 
Formation of protective layers on alloys developed for use in coal 
— environments. Final report, 4)35541 *SAND-78- 
277 


STAINLESS STEEL-310;STRESS CORROSION 
Hydrogen sulfide stress corrosion cracking in materials for 


eothermal power, 4)37095 
STAINLESS STEEL-316;CHEMICAL COMPOSITION 


Chloride stress-corrosion cracking of stainless steel piping from 
the Synthane Coal-Gasification Pilot Plant) failure analysis 
report, 4)35504 *ANL;MSD;FE-78-10° 

STAINLESS STEEL-316;CORROSION 

Radionuclide release from 316 stainless steel into 538°C sodium, 
4)37102 SHEDL-TME-78-85° 

Surface and microstructural characterization of commercial 
breeder reactor candidate alloys exposed to 700°C sodium, 
4)36412 *HEDL-TME-78-26° 

Thermal-gradient mass transfer in lithium-stainless steel systems, 
4)37090 *CONF-790125-39° 

STAINLESS STEEL-316;CREEP 

Cast to cast variations in Type 316 steel, 4)37065 *CONF-771267- 

1 


High temperature structural design technology) validation. 
Quarterly progress report for period ending February 28, 1978, 
4)36419 ">WARD-HT-3045-34° 

Mechanical properties test data for structural materials. 
Semiannual progress report for period ending January 31, 1979 
SHTGR and LMFBR materials®, 4)37070 °ORNL;BRP-79-1° 

STAINLESS STEEL-316;CRYSTAL-PHASE 

TRANSFORMATIONS 

On of heat treatment on Type 316 stainless steel weld metal, 
4)37061 

STAINLESS STEEL-316;FAILURES 

Effect of axial stress on the transient mechanical response of 205, 
cold-worked Type 316 stainless-steel cladding, 4)37076 

AINLESS STEEL-316;FISSION PRODUCT RELEASE 

Radionuclide release from 316 stainless steel into 538°C sodium, 
4)37102 SHEDL-TME-78-85° 
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STAINLESS STEEL-316;GAS TUNGSTEN-ARC WELDING 
Summary of developments in machine welding large and small 
diameter stainless steel pipe *Bibliography®, 4)36476 *TREE- 
1353 
STAINLESS STEEL-316;MICROSTRUCTURE 
Simulating the CTR environment in the HVEM. Annual progress 
report June 11, 1977-September 30, 1978, 4)38006 °UVA-CTR- 
8 


STAINLESS STEEL-316;PHYSICAL RADIATION EFFECTS 
Precipitation response of 205-cold-worked type 316 stainless steel 
to simulated fusion irradiation, 4)38001 °CONF-790125-31° 
Radionuclide release from 316 stainless steel into 538°C sodium, 
4)37102 *HEDL-TME-78-85° 
'AINLESS STEEL-316;PRECIPITATION 
Precipitation response of 20°-cold-worked type 316 stainless steel 
to simulated fusion irradiation, 4)38001 °CONF-790125-31° 
STAINLESS STEEL-316;RATCHETING 
Inelastic ratchetting analysis of the 2 1;4 Cr-1 Mo steel to type 316 
stainless steel dissimilar metal weldment region of specimen 
TTT-3, 4)37044 *ORNL-5512° 
'AINLESS STEEL-316;STRESS CORROSION 
Chloride stress-corrosion cracking of stainless steel piping from 
the Synthane Coal-Gasification Pilot Plant) failure analysis 
report, 4)35504 *ANL;MSD;FE-78-10° 
STAINLESS STEEL-316;TENSILE PROPERTIES 
Simulating the CTR environment in the HVEM. Annual progress 
report June 11, 1977-September 30, 1978, 4)38006 °UVA-CTR- 
8? 
STAINLESS STEEL-316;THERMAL TESTING 
Inelastic ratchetting analysis of the 2 1;4 Cr-1 Mo steel to type 316 
stainless steel dissimilar metal weldment region of specimen 
TTT-3, 4)37044 *ORNL-5512° 
‘AINLESS STEEL-316;WELDED JOINTS 
Effect of heat treatment on Type 316 stainless steel weld metal, 
4)37061 
Inelastic ratchetting analysis of the 2 1;4 Cr-1 Mo steel to type 316 
stainless steel dissimilar metal weldment region of specimen 
TTT-3, 4)37044 *ORNL-5512° 
STAINLESS STEEL-330;CORROSION 
Surface and microstructural characterization of commercial 
breeder reactor candidate alloys exposed to 700°C sodium, 
4)36412 *HEDL-TME-78-26° 
'AINLESS STEELS 


See also STAINLESS STEEL-18-8 
STAINLESS STEEL-304 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-330 
STEEL-ASTM-A285 
TENELON 
'AINLESS ;CRACKS 
Effect of molybdenum content on the sulfide stress cracking 
resistance of AISI 4130-type steel with 0.035° Cb, 4)37094 
AINLESS STEELS;ELECTROSLAG WELDING 
Welding in the USSR, 4)37048 
STAINLESS STEELS;GAS TUNGSTEN-ARC WELDING 
Gas tungsten arc weldability of high Mn austenitic stainless steel, 
4)37052 
STAINLESS STEELS;MICROSTRUCTURE 
Experimental method to determine the role of helium in neutron- 
induced microstructural evolution, 4)37101 >HEDL-SA-1610° 
Influence of helium on microstructural evolution in an ion- 
irradiated low-swelling stainless steel, 4)37084 *CONF-790125- 
30 
STAINLESS STEELS;STRESS CORROSION 
Effect of molybdenum content on the sulfide stress cracking 
resistance of AISI 4130-type steel with 0.035° Cb, 4)37094 
STAINLESS STEELS;SWELLING 
Helium-induced shift in the temperature dependence of swelling, 
4)38002 *CONF-790125-34° 
STANDARDS;SAFETY 
Protecting worker safety and health in coal conversion "NIOSH 
Program®, 4)35727 *EPA-600;7-78-063° 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER;BEAM 
MONITORS 
Electron beam spectrum monitor using synchrotron light, 4)37394 
§SLAC-PUB-2271° 
STAPHYLOCOCCUS;LUNG CLEARANCE 
Suppression of the pulmonary clearance of Staphylococcus aureus 
in mice that had inhaled either '**CeO. or 7°*PuOz, 4)37553 
STATISTICS 
Distribution of the t-statistic under non-normality, 4)38019 
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STATISTICS;TRANSFORMATIONS 
Rank transformation as a method of discrimination with some 
examples, 4)38029 *SAND-78-0533° 
STEAM;CORROSIVE EFFECTS 
Oxidation of zirconium alloys in steam at 1000 to 1850°C *Steam 
at 1000° to 1850°C%, 4)37096 
Oxidation of zirconium during a high-temperature transient, 
4)37097 
STEAM CONDENSERS 
Steam condensation within smooth and profiled horizontal pipes, 
4)37304 
STEAM CONDENSERS;TUBES 
VGB guideline. Tubes for condensers and other types of heat 
exchangers. Pt. A. Copper alloys, 4)36332 
STEAM GENERATION;QUALITY ASSURANCE 
Quality and characteristics of steam produced from wastes, 
4)35989 
STEAM GENERATORS;CORROSION 
Corrosion mechanisms in refuse-fired steam generators related to 
superheater tube failure, 4)37327 
STEAM GENERATORS;CORROSION PROTECTION 
Problems with high temperature incinerator gases in the 
superheater area, 4)35990 
STEAM GENERATORS;CRITICAL PRESSURE 
Some characteristics of supercritical pressure media, 4)36257 
STEAM GENERATORS;DESIGN 
Comparing operation of gastight boiler, bkz-420-140ngm, under 
supercharging and balanced draft conditions, 4)36319 
Full scale tests and thermal design correlation for coiled once- 
through steam generators, 4)36333 
STEAM GENERATORS;EFFICIENCY 
Comparing operation of gastight boiler, bkz-420-140ngm, under 
supercharging and balanced draft conditions, 4)36319 
STEAM GENERATORS;FUEL SUBSTITUTION 
Applications of thermal energy storage to process heat storage 
and recovery in the paper and pulp industry. Final report, 
September 1977-May 1978, 4)36912 °CONS-5082-1° 
STEAM GENERATORS;HEAT EXCHANGERS 
Investigation of heat transfer from condensing steam during 
transverse flow of a steam and air mixture past a horizontal tube 
bundle with screw-type knurl, 4)36261 
STEAM GENERATORS;HEAT TRANSFER 
Investigation of heat transfer from condensing steam during 
transverse flow of a steam and air mixture past a horizontal tube 
bundle with screw-type knurl, 4)36261 
STEAM GENERATORS;OPERATION 
Applications of thermal energy storage to process heat storage 
and recovery in the paper and pulp industry. Final report, 
September 1977-May 1978, 4)36912 °CONS-5082-1° 
STEAM GENERATORS;PERFORMANCE 
Applications of thermal energy storage to process heat storage 
and recovery in the paper and pulp industry. Final report, 
September 1977-May 1978, 4)36912 *°CONS-5082-1° 
STEAM GENERATORS;PERFORMANCE TESTING 
Full scale tests and thermal design correlation for coiled once- 
through steam generators, 4)36333 
STEAM GENERATORS; THERMODYNAMIC MODEL 
Swirler-type boiler, 4)36310 
STEAM INJECTION;DEMONSTRATION PROGRAMS 
Paris Valley combination thermal drive pilot demonstration test. 
Second annual report, February 1977-April 1978, 4)35740 
8SAN-1000-2° 
STEAM LINES;HEAT LOSSES 
Don’t let all those pounds escape into thin air Sealing techniques 
for steam pipes®, 4)36914 
STEAM LINES;HIGH PRESSURE 
Some characteristics of supercritical pressure media, 4)36257 
STEAM SEPARATORS;EFFICIENCY 
Investigation of turbine separator stage for low thermal gradients, 
4)36285 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM SYSTEMS 
Duplex tube steam reformer development program, 4)36443 
§COO-2841-2° 
STEAM TURBINES;CONTROL EQUIPMENT 
Technical guidelines for control, safety and safeguard equipment 
of steam turbines, 4)36331 
STEAM TURBINES;CONTROL SYSTEMS 
Equivalent representation of a fast-response steam turbine capacity 
control system in stability calculations, 4)36287 
STEAM TURBINES;JOURNAL BEARINGS 
Parameters of maximum loadings of sliding thrust bearings, 
4)36327 


STELLARATORS;BETA RATIO 


STEAM TURBINES; CAL VIBRATIONS 
Investigation of self-oscillations in the gravitational scheme of 
mixing preheaters for the K-300-240 turbine made by Leningrad 
Metal Works, 4)36311 
STEAM TURBINES;PERFORMANCE 
Errors of energy characteristics of condensing conditions of turbo- 
sets, 4)36286 
STEAM TURBINES;PERFORMANCE TESTING 
Principal results of development and gas dynamic tests of the last 
stages of turbines k-500 and k-100;60-1500, 4)36281 
STEAM TURBINES;PIPELINES 
Calculation of vibration of discharge pipes of turbine units, 
4)36312 
TURBINES;SEALS 
Investigation of steam discharge through a single annular slot, 


Problems of combating low-frequency vibrations of shafts of high- 
capacity steam turbine power units, 4)36282 
STEAM TURBINES;STABILITY 
Equivalent representation of a fast-response steam turbine capacity 
control system in stability calculations, 4)36287 
TURBINES;START-UP 


Improvement of starting conditions for steam turbine power units 
with intermediate superheating, 4)36309 
STEAM TURBINES;STEAM SEPARATORS 
Investigation of turbine separator stage for low thermal gradients, 
4)36285 
STEAM TURBINES;STRESS ANALYSIS 
Typical tensometric device to measure axial forces in steam 
turbine tests, 4)36326 
TURBINES;STRUCTURAL MODELS 
Nuclear low pressure turbine cylinder model tests, 4)36480 
STEAM TURBINES;THERMAL STRESSES 
Thermal behavior of steam turbines, 4)36330 
STEAM TURBINES;THERMODYNAMICS 
Steam turbine process with organic media *Patent®, 4)36337 
STEAM TURBINES;TURBINE BLADES 
Vibration strength tests of blades of the last stage of a high- 
capacity steam turbine on a natural-size setup, 4)37252 
STEAM TURBINES;VALVES 
Types of vibrations of regulating valves of steam turbines, 4)36284 
STEEL-ASTM-A285;STRESS CORROSION 
Hydrogen sulfide stress corrosion cracking in materials for 
geothermal power, 4)37095 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
STAINLESS STEELS 
STEEL-ASTM-A285 
STEELS;CORROSION 
Corrosion of waste water pipes by HS; H2SOQ, and its inhibition, 
4)37268 *AED-Conf-78-177-001° 
STEELS;CORROSION RESISTANCE 
Evaluation of the effectiveness of selected corrosion inhibitors for 
protection of prestressing steels in PCPVs, 4)37091 
ORNL;TM-6479° 
STEELS; EMBRITTLEMENT 
Gas-metal interaction with special regard to the type of 
mechanical load, 4)37080 
STEELS;FABRICATION 
Secondary hardening steel having improved combination of 
hardness and toughness and method of preparation ® Patent, 
4)37054 
STEELS;GAS METAL-ARC WELDING 
Development of induction heat treatment for automatic offshore 
pipe welding , 4)37050 
STEELS;HARDENING 
Secondary hardening steel having improved combination of 
hardness and toughness and method of preparation *Patent®, 
4)37054 
STEELS;SCALING 
LLL geothermal industrial support program first quarter technical 
progress report for FY1979, 4)36217 °UCID-18074-79-1° 
STEELS;STRESS CORROSION 
Hydrogen sulfide stress corrosion cracking in materials for 
geothermal power, 4)37095 
STELLARATORS 
See also TORSATRON STELLARATOR 
WEGA STELLARATOR 
STELLARATORS;BETA RATIO 
Approximate model for toroidal force balance in the high-beta 
stellarator, 4)37921 ®*LA-7581° 





STELLARATORS;MAGNETIC FIELD CONFIGURATIONS 


IRS;MAGNETIC FIELD CONFIGURATIONS 


ic surfaces of toroidal ier with longitudinal current 
in plasma, 4)37923 
STELLARATO 


CONFINEMENT 
Effect of alternating electric fields on collisionless plasma diffusion 
in the pe stellarator, 4)37771 
. DRIFT 


electric fields on collisionless plasma diffusion 
in the 7’Saturn” ene 4)37771 
STELLARATORS/TRANSPORT THEORY 
= in toroidal stellarators and torsatrons, 4)37802 *COO- 
.79 
STEM CELLS;BIOLOGICAL RADIATION EFFECTS 
Cell biology basis for the life of an organism in the radiation field, 
4)37542 °*ANL-Trans-1152° 
STIRLING ENGINES;DESIGN 
Some results of an experimental study of Stirling engines *Solar 
driven®, 4)36129 
STOMACH;PATHOLOGY 
Toxicity of sodium aerosols *Rats®, 4)37581 *PNL-2850°Pt.1” 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
TERMINAL FACILITIES 
Criticality design evaluation of the White Sands reactor building 
storage vault, 4)36496 *SAND-78-1338° 
STORAGE FACILITIES;DESIGN 
Underground storage for cold and hot products and methods for 
constructing same *Patent®, 4)35810 
STORAGE RINGS 
See also ISABELLE STORAGE RINGS 
PEP STORAGE RINGS 
PETRA STORAGE RING 
SPEAR 
STORAGE RINGS;BEAM DYNAMICS 
Longitudinal coupling im of step discontinuities in a 
circular beam tube, 4)37365 *BNL-25732° 
STORAGE RINGS;RF SYSTEMS 
Pulsed if systems for large storage rings, 4)37399 *SLAC-PUB- 
2285 
STORAGE RINGS;VACUUM SYSTEMS 
Longitudinal coupling im: of step discontinuities in a 
circular beam tube, 4)37365 *BNL-25732° 
STORAGE *SPENT FUEL*® 
See SPENT FUEL STORAGE 
STOVES;DESIGN 
Log-burning stove *Patent®, 4)36863 
STRAND BREAKS;BI IOLOGICAL REPAIR 
Impaired repair capacity of DNA breaks induced in mammalian 
cellular DNA by accelerated heavy ions *Argon-, carbon-, and 
neon-ion beams( cultured human kidney T-1 cells®, 4)37540 
STRATEGIC PETROLEUM RESERVE;FEASIBILITY 
ant leum reserves in Maine, 4)35809 *NP-23668° 
CHARGE ENGINES;COMBUSTION say 
“ae combustion studies for stratified charge rotary en, 
_ pen, April 1, 1976-September 30, 1978, 4)37001 COO- 
STRATIFIED CHARGE ENGINES;FUEL-AIR RATIO 
Precombustion fuel;air distribution in a stratified charge engine 
using laser Raman eee, S y, 4)37003 *"SAND- F8-8707° 
ON 


Stratospheric distributions and inventories of trace gases in the 
northern hemisphere for 1976 *CChF2, CCIsF, CCl., N20, and 
SFe°, 4)37436 *EML-349° 
Trace gases in the stratosphere *CChF2, CClsF, CCl, N2O, and 
SFe°, 4)37437 *EML- 9° 
TOSP’ IOACTIVITY 
Environmental iaavuaens Laboratory environmental 
quarterly, September 1-December 1, 1978 *Lead abstract®, 
437458 % L-349° 
High altitude balloon sampling program * Monitoring of 
radioactivit ty at selected altitudes in the stratosphere®, 4)37462 
SEML-349 
Particulate radioactivity, mainly from nuclear explosions, in air 
and poe in Sweden mid-year 1975 to mid-year 1977, 
4)37460 "EML-349° 
Radioactivity in the lower stratosphere, 4)37461 *EML-349° 
STREPTOCOCCUS;PHENOTYPE 
Plasmid in streptococcus pneumoniae, 4)37529 
STRING MOD U CHROMODYNAMICS 
Semiclassical ahysics and confinement, 4)37699 
STRIPED B 
Incorporation of sublethal effects and indirect mortality in 
modeling population-level impacts of a stress, with an example 
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involving power-plant entrainment and striped bass, 4)37568 
SNUREG;CR-0638° 
STRONTIUM 

Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and hep Soe al SLA-7456-MS® 

STRONTIUM;ABSORPTION SPECTROSCOPY 

Atomic absorption ee with an electrothermal graphite 

braid atomizer, 4)37161 
STRONTIUM 90;AERIAL MONITORING 

High altitude balloon sampling program * Monitoring of 

eye f at selected altitudes in the stratosphere®, 4)37462 
EML- 
STRONTIUM | 90;DEPOSITION 

Quarterly ®Sr deposition at world land sites, 4)37464 *EML- 
349*% app.” 

STRONTIUM 90;INGESTION 

EML diet studies) second quarter 1978 *Strontium-90 content of 
human dietary items purchased i in New York City and San 
Francisco( and ® Sr ingestion there and in Chicago®, 4)37475 
SEML-349° 

STRONTIUM 90;RADIATION MONITORING 

Appendix to Environmental Measurements Laboratory 
environmental quarterly *Lead abstract®, 4)37463 *EML- 
349* app.” 

EML diet studies) second quarter 1978 *Strontium-90 content of 
human dietary items purchased in New York City and San 
Francisco( and ®Sr ingestion there and in Chicago®, 4)37475 
SEML-349° 

EML surface air sampling program) the quality of analysis, 1977 
®Quality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 *EML-349° 

Quarterly ®Sr deposition at world land sites, 4)37464 °EML- 
349% app.” 

Radioactivity in the lower stratosphere, 4)37461 °EML-349° 

Radiostrontium in milk and tap water *Monitoring of 
contamination *fallout® in samples collected daily in New York 
City®, 4)37477 meagre 

UNSCEAR-who bone 
specimens from Ni oy 4)37558 *EML-349° 

STRONTIUM 90;RADIOCHEMICAL ANALYSIS 

Analyses of quality control samples at EML and contractor 
laboratories during 1978, 4)37150 *°EML-349° 
ONTIUM COMPOUNDS;CRYSTAL STRUCTURE 

Phase equilibria in the *La,Sr®CrOs Coc Saad 11 SANL-77-21° 

STRONTIUM COMPOUNDS;ELECTRIC CONDUCTIVITY 

Electrical conductivity and thermal expansion of potential MHD 
electrodes based on mixed perovskites of lanthanum strontium 
chromite and strontium zirconate, 4)37119 °ANL-77-21° 

STRONTIUM COMPOUNDS;THERMAL EXPANSION 

Electrical conductivity and thermal expansion of potential MHD 
electrodes based on mixed perovskites of lanthanum strontium 
chromite and strontium zirconate, 4)37119 *ANL-77-21° 

STRUCTURAL B Ss 

Derivation of the coulel equations of motion for a beam 
subjected to three translational accelerations and three 
rotational accelerations, 4)37241 *SAND-79-8202° 

STRUCTURES *MECHANICS® 
See MECHANICAL STRUCTURES 


See FASTENERS 
STYRENE POLYMERS 
See POLYSTYRENE 
SULFATES;CHEMICAL REACTION YIELD 
Role of carbon soot in sulfate formation, 4)37227 *LBL-7887° 
SULFATES;DEPOSITION 
Long-range transport of sulfur in the western United States 
®Projections for 1985 and 1990°, 4)37440 *PNL-RAP-26° 
SULFATES;ENVIRONMENTAL TRANSPORT 
Long-range transport of sulfur in the western United States 
®Projections for 1985 and 1990°, 4)37440 *PNL-RAP-26° 
SULFATES;PHOTOLYSIS 
Mechanism of reaction of SO,~ with some derivatives of benzoic 
acid, 4)37210 
SULFATES;RADIOLYSIS 
Mechanism of reaction of SO,~ with some derivatives of benzoic 
acid, 4)37210 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFIDES;CHEMICAL REACTION KINETICS 
Kinetics of reactions of cyanide and reduced sulfur species to form 
thiocyanate, 4)37178 ®*FE-2496-32° 
SULFIDES;CORROSIVE EFFECTS 
Evaluation of the effectiveness of selected corrosion inhibitors for 
protection of prestressing steels in PCPVs, 4)37091 
ORNL;TM-6479° 


899Sr content of human vertebral 
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Hydrogen sulfide stress corrosion cracking in materials for 
power, 4)37095 


ANID 
See THIOCYANATES 
SULFONATES;CHEMICAL ANALYSIS 
Large-scale samples of sulfonates for laboratory studies in tertiary 
oil recovery, tion and related studies. Annual report, 
May 1977-April 1978, 4)35737 ®*FE-2605-12° 
SULFONATES;CHEMICAL PREPARATION 
Large-scale samples of sulfonates for laboratory studies in tertiary 
oil recovery, p' tion and related studies. Annual report, 
May 1977-April 1978, 4)35737 *FE-2605-12° 
SULFONATES;RESEARCH PROGRAMS 
Large-scale samples of sulfonates for laboratory studies in tertiary 
oil recovery, p tion and related studies. Annual report, 


May 1977-April 1978, 4)35737 *FE-2605-12° 
NES;CHEMICAL ANALYSIS 


Evaluation of polyphenylsulfone, 4)37128 *BDX-613-2145*Rev. 
SULFONES;MOLDING MATERIALS 


Evaluation of polyphenylsulfone, 4)37128 *BDX-613-2145*Rev. 
SULFONES;PHYSICAL PROPERTIES 

Evaluation of polyphenylsulfone, 4)37128 *BDX-613-2145*Rev.® 
SULFONES;TENSILE PROPERTIES 

Evaluation of polyphenylsulfone, 4)37128 *BDX-613-2145*Rev. ® 
SULFONES;THERMAL GRAVIMETRIC ANALYSIS 


Evaluation of polyphenylsulfone, 4)37128 *BDX-613-2145*Rev.® 
. RPTION SPECTROSCOPY 


Analysis of dust with combined X-ray photoelectron and atomic 
absorption spectroscopy, 4)37159 
SULFUR;CORROSIVE EFFECTS 
Corrosion mechanisms in refuse-fired steam generators related to 
superheater tube failure, 4)37327 
SULFUR;PHOTOELECTRON SPECTROSCOPY 
Analysis of dust with combined X-ray photoelectron and atomic 
absorption spectroscopy, 4)37159 
5 OVAL 


Development of a process for producing an ashless, low-sulfur 
fuel from coal. Volume IV. Product studies. Part 10. Final 
report of coal liquids catalyst work performed at Oklahoma 
State University. Solvent Refined Coal *SRC® process, June 17, 
1970-June 16, 1975, 4)35569 ®*FE-0496-T10° 

34;INFRARED RADIATION 


Laser isotope separation by multiple photon absorption *Patent®, 
4)37189 
SULFUR COMPOUNDS;DECOMPOSITION 
Analysis of RA-21 effluent data) GFERC slagging fixed bed 
gasifier, 4)35613 *FE-2496-24° 
SULFUR COMPOUNDS;REMOVAL 
State of the art of high-temperature, high- pressure gas filtration 
and desulfurization, 4)35604 *CONF-790405-10° 
SULFUR DIOXIDE;ADSORPTION 
Role of carbon soot in sulfate formation, 4)37227 *LBL-7887° 
SULFUR DIOXIDE;AIR POLLUTION ABATEMENT 
Combined gas;steam turbine power stations with coal pressure 
gasification unit operating to the STEAG-Lurgi system, 4)35559 
SULFUR DIOXIDE;AIR POLLUTION CONTROL 
Optimized stacks reduce SO, immission, 4)37452 
SULFUR DIOXIDE;CHEMICAL ANALYSIS 
Sampling and analysis of atmospheric sulfur dioxide with the lead 
dioxide plate *Huey Plate®, 4)37443 
SULFUR DIOXIDE;CHEMICAL REACTIONS 
Studies of gas phase reactions of uranium with selected oxidizers 
and fluoromethanes, 4)37215 *UCRL-81745° 
SULFUR DIOXIDE;DEPOSITION 
Long-range transport of sulfur in the western United States 
®Projections for 1985 and 1990%, 4)37440 *PNL-RAP-26° 
SULFUR DIOXIDE;ENVIRONMENTAL TRANSPORT 
Long-range transport of sulfur in the western United States 
*Projections for 1985 and 1990°%, 4)37440 *PNL-RAP-26° 
SULFUR DIOXIDE;HAZARDS 
New information on sulphur dioxide, 4)37589 
OXIDE;MONITORING 
Sampling and analysis of atmospheric sulfur dioxide with the lead 
dioxide plate *Huey Plate®, 4)37443 
SULFUR DIOXIDE;OXIDATION 
Role of carbon soot in sulfate formation, 4)37227 *>LBL-7887° 
SULFUR DIOXIDE;REMOVAL 
Coal gasification) gas cleaning test facility, 4)35515 °EPA-600;7- 
78-063 
SULFUR FLUORIDES;AERIAL MONITORING 
Stratospheric distributions and inventories of trace gases in the 
northern hemisphere for 1976 ®°CCleF2, CClsF, CCl, N2O, and 
SFe°, 4)37436 *EML-349° 
Trace gases in the stratosphere *CCl,F2, CClsF, CCl, N2O, and 
SF °, 4)37437 SEML-349° 


SUPERCONDUCTORS;FABRICATION 


SULFUR FLUORIDES;CHEMICAL ANALYSIS 
Project airstream) analysis of quality control gas samples *CCLFs, 
CCisF, CCl, N2O, and SFz samples analyzed in quality 
control check®, 4)37146 *EML-349 
SULFUR FLUORIDES;ION-MOLECULE COLLISIONS 
Production of polarized hydrogen ions and atoms and a af 
exchange reactions on various gas targets, 4)37642 ° - 
27° 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR ISOTOPES;ISOTOPE RATIO 
Correlation of crude oil source with nitrogen, sulfur, and carbon 
stable isotope ratios, 4)35795 
SULFUR OXIDES;CONTROL 
Are environmental regulations attaining a realistic balance among 
energy and environmental goals, 4)36621 
SULFUR OXIDES;ENVIRONMENTAL 
Air emissions analysis of energy projections for the Annual Report 
to Congress, 4)37435 *DOE;EIA-0102;16° 
SULFURIC ACID;AEROSOLS 
Uptake of sulfuric acid mist by plant canopies can chamber 
studies with maize and pote hm 4)37578 ® 367-1° 
SULFURIC ACID;BIOLOGICAL EFFECTS 
Uptake of sulfuric acid mist by plant canopies "Exposure chamber 
studies with maize and soybeans®, 4)37578 ° 367-1° 
SULFURIC ACID;CORROSIVE EFFECTS 
Corrosion of waste water pipes by H2S;H2SO, and its inhibition, 
4)37268 ®*AED-Conf-78-177-001° 
SULFURIC ACID;FOLIAR UPTAKE 
Uptake of sulfuric acid mist by plant canopies *Exposure chamber 
studies with maize and soybeans®, 4)37578 ®COO-4367-1° 
SULFURIC ACID;TOXICITY 
Uptake of sulfuric acid mist by plant canopies *Exposure chamber 
studies with maize and pate acon 4)37578 ® 367-19 
SUPERCHARGERS;OPERATION 
Brown Boveri launch -4 series oe oe) _— 
SUPERCHARGERS;PERFORMAN 
Brown Boveri launch -4 series vatiadinnees, 237008 
SUPERCONDUCTING CABLES;RESEARCH PROGRAMS 
Helium research in support of ma nh power 
transmission, 4)36369 *HCP;T6010-01° 
SUPERCONDUCTING GENERATO IRS;ELECTRIC 
CONDUCTORS 
Current lead-in device for superconducting rotary electrical 
machines *Patent®, 4)37259 
SUPERCONDUCTING JUNCTIONS;QUASI PARTICLES 
Enhancement of superconductivity by quasiparticle tunneling, 
4)37724 
SUPERCONDUCTING JUNCTIONS;TUNNEL EFFECT 
Theoretical aspects of magnetic field interactions with biol 
systems *Examples of molecular basis of interactions®, 4)37597 
®LBL-7452° 
SUPERCONDUCTING MAG ICAL INSULATORS 
Cryogenic radiation effects on clacuie insulators, 4)37920 
CONF-790125-38° 
SUPERCONDUCTING MAGNETS;PHYSICAL RADIATION 
EFFECTS 


Cryogenic radiation effects on electric insulators, 4)37920 
CONF-790125-38° 
SUPERCONDUCTING MAGNETS;POWER SUPPLIES 
Magnet power supply for ISABELLE, 4)37384 *BNL-25763° 
Programmable waveform controller, 4)37926 °CONF-790353-1° 
SUPERCONDUCTING MAGNETS;QUENCHING 
Quench onset conditions associated with friction during relative 
motion of a composite conductor section in a large 
superconducting magnet, 4)37257 °CONF-780508-P2° 
SUPERCONDU iG MAGNETS; GERATORS 
Trace impurity analyzer, 4)37395 *BNL-25754® 
SUPERCONDUCTING MAGNETS;STABILITY 
Quench onset conditions associated with friction during relative 
motion of a composite conductor section in a large 
superconducting magnet, 4)37257 ®CONF-780508-P2° 
SUPERCONDUCT CTORS 
See also TYPE-I SUPERCONDUCTORS 
TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS;ANISOTROPY 
Anisotropy effects in superconductors, 4)37726 
SUPERCONDUCTORS; ‘AL FIELD 
Comments on H;sub c2; at low temperatures, 4)37733 
SUPERCONDUCTORS;ENERGY GAP 
Analysis of evidence for patra io energy gap and _ 
interaction anisotropy for two types of experiments, 4)377: 
Evaluation of the validity of superconducting evidence for 
anisotropy and multiple rest 4)37744 
SUPERCONDUCTORS; CATION 
Superconducting aber = por’ of manufacturing thereof 
Patent®, 4)37258 





SUPERCONDUCTORS;KONDO EFFECT 


ere EFFECT 
<a = in concentrated Kondo superconductors, 4)37725 


SUPERCONDUCTORS; MAGNETIC FLUX 
7 a and flux line lattice in anisotropic superconductors, 
INDUCTORS;MAGNETIC MOMENTS 
Magnetic interactions in ternary superconductors, 4)37723 
SCONF-781114-13° 


SUPERCONDUCTORS;MAGNETIC PROPERTIES 
Magnetic interactions in ternary superconductors, 4)37723 
SCONF-781114-13° 


SUPERCONDUCTORS;MAGNETIZATION 
, = tion and flux line lattice in anisotropic superconductors, 
SUPERCONDUCTO 
Anisotropy effects in superconductors, 4)37726 
SUPERCONDUCTORS;PAIRING ve aaninn mage 
Analysis of evidence for ya gatenrm age dee v ee 
interaction anisotropy for two types o' noe bad 4)37746 
SUPERCONDUCTORS;STRESSES 
Anisotropy of the stress dependence of critical parameters in 
uniaxial su; vara apne 4)37735 
SUPERCOND’ RS; TUNNEL 
Analysis of evidence “ superconductin; om —_mns 
interaction anisotropy for two types o' Prone Aim dh 4)377: 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
ar dealer 
in su) vity and eas. 4)37752 
suP GRA ;HIGGS MO 
oul 4 in RAVITE RENO. and supersymmetry, 4)37752 
TION 
wi renoraalivabllity mais su) geavity, 4)37751 
SUPERGRAVITY; 
ar ad field theories and the art of constructing them, 
4)37750 


SUPERHEATERS;CORROSION 
Corrosion mechanisms in refuse-fired steam generators related to 
superheater tube failure, 4)37327 
Review of 4 years of operation with an incinerator-boiler of the 
second generation, 4)37328 
Superheater tube corrosion on municipal solid waste fired boilers 
at Nashville, 4)36972 
SUPERHEATERS;CORROSION PROTECTION 
Problems with high temperature incinerator gases in the 
heater area, 4)35990 
VY ELEMENTS 


See TRANS 104 ELEMENTS 
SUPERSONIC FLOW;TWO-DIMENSIONAL CALCULATIONS 
APACHE) a generalized-mesh Eulerian computer code for 
| — aaa chemically reactive fluid flow, 4)37655 ®*LA- 
SUPERSYMMETRY;COUPLING 
i vity and su ery 4)37752 
Y;GAUGE 
Local supersymm and interactions, 4)37696 
: Ss 


Y 
Su vity field theories and the art of constructing them, 
337750 ' 


SUPERTANKERS 
See TANKER sas 
SUPPORTS;DESI 
Basic engin go ae in the design of sandwich-pack 
support, 4)372: 
Powered supports) key role in face mechanization, 4)37276 
SUPPORTS; MECHANICAL TESTS 


Strain controlled tests on model mine supports, 4)37280 
SURFACE AIR 


EARTH ATMOSPHERE 
SURFACE AIR;AIR POLLUTION 
EML surface air sampling program) the quality of analysis, 1977 
SQuality control measures in radioactivity and trace metal 
—— and analysis activities®, 4)37145 *EML-349° 
Radionuc ides and trace metals in surface air, 4)37465 *EML- 


SURFACE A RIR:RADIOACTIVITY 
“Tan to Environmental Measurements Laboratory 
See quarterly *Lead abstract®, 4)37463 °EML- 
app 
EML surface air sampling program) the quality of analysis, 1977 
®Quality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 *EML-349° 
aie ae Measurements Laboratory environmental 
_ tember 1-December 1, 1978 *Lead abstract®, 
7458 ve L-349° 
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Particulate radioactivity, mainly from nuclear explosions, in air 
and precipitation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 "EML-349° 

Radioactivity from nuclear explosions in ground level air and 
precipitation in Sweden. Nal®T1*-measurements from mid-year 
1972 to the end of 1975, 4)37459 *EML-349° 

Radionuclides and trace metals in surface air, 4)37465 *EML- 
349® app. 

SURFACE MINING 
See also COAL MINING 
Lignite mine construction of the Prussian Electricity Co. 
Preussenelektra®, 4)35658 
SURFACE MINING;BUCKET WHEEL EXCAVATORS 

Application of hydraulically driven bucket wheel excavators and 
hydraulic shovel excavators in Yugoslavian opencast mining 
operations, 4)35657 

ACE MINING;CONVEYORS 

Automation of the cleaning of the conveying belts at the Santa 

Barbara opencast mine, 4)35666 
SURFACE MINING;ECONOMICS 
Investment costs compared to the size of the bucket wheel 
excavator, 4)35659 
SURFACE MINING;LAND RECLAMATION 
Conditions of deposits in the opencast mines of the Bavarian 
Brown Coal Industry Co. and their effect on measures for 
reinstatement of the ground, 4)35660 
SURFACE MINING;LANDSCAPING 
Planting slopes and banks with grass at the Bayerische 
Braunkohlen-Industrie A.G., 4)37480 
SURFACE MINING;MINING EQUIPMENT 
General thoughts on the planning of the maintenance service at 
the Hambach ae mine, 4)35670 
SURFACE MINING;NOISE POLLUTION 
Basic theoretical principles of noise emission and immissions with 
conveying systems in brown coal mining, 4)35638 
SURFACE MINING;RESEARCH PROGRAMS 
ESCOE engineering program. Quarterly report, June 1, 1978- 
August 31, 1978, 4)35529 *FE-2468-34° 
SURFACE MINING;REVEGETATION 
it conditions in the opencart mines of the Bayerische 
raunkohlen-Industrie AG and their influence in the 
recultivation measures, 4)35637 
Measures for planting grass and reducing immission caused by 
opencast mines, 4)37481 
SURFACE WATERS 
See also ESTUARIES 
LAKES 


SEAS 
SURFACE WATERS;TEMPERATURE MEASUREMENT 
Argonne National Laboratory? s thermal plume measurements) 
instruments and techniques, 4)37492 °ANL;WR-77-4° 
SURFACE WATERS; POLLUTION 
Argonne National Laboratory’s thermal plume measurements) 
instruments and techniques, 4)37492 *ANL;WR-77-4° 
SURFACE WATERS;WATER CHEMISTRY 
Potential methods for resource recovery from black water of the 
Northern Green River Basin of Wyoming, 4)35825 *LETC;RI- 
78;21 
SURFACE WATERS;WATER POLLUTION 
Environmental impact of coal ash on tributary streams and 
nearshore water or Lake Erie. Final report, 4)35620 *COO- 
2726-5 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACE-EFFECT MACHINES 
See AIR CUSHION VEHICLES 
SURFACTANTS;CHEMICAL COMPOSITION 
Salinity tolerant surfactant oil recovery process *Patent®, 4)35744 
SURFACTANTS;SOLVENT PROPERTIES 
Solubilization by nonionic surfactants in the HLB-temperature 
range, 4)37197 
SURVIVAL TIME;BIOLOGICAL RADIATION EFFECTS 
Oxygen enhancement ratio as a function of neutron energy with 
mammalian cells in culture *Chinese hamster cells °V79™, 
4)37539 
SUSPENSIONS *FUEL® 
See FUEL SLURRIES 
SWAZILAND;SOIL CONSERVATION 
Cattle as a store of wealth in Swaziland) implications for livestock 
wee and overgrazing in Eastern and Southern Africa, 
4 15 
SWEDEN;ENERGY CONSERVATION 
Household energy demand. Empirical studies concerning Sweden, 
4)36670 *USFFE-1978-7° 
SWEDEN;ENERGY POLICY 
Coal in Sweden. Main report, 4)36698 ®NE-1977-23° 
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Effects of energy policy on | regional production and employment, 
4)36613 °USFFE-1978-4 
Effects of energy policy on industry, 4)36729 °USFFE-1978-8° 
Household energy demand. Empirical studies concerning Sweden, 
4)36670 *USFFE-1978-7° 
SWEDEN;ENERGY SOURCES 
Coal in Sweden. Main report, 4)36698 *NE-1977-23° 
SWEDEN;ENERGY SUPPLIES 
Coal in Sweden. Main report, 4)36698 ®*NE-1977-23° 
SWEDEN;INDUSTRY 
Effects of energy policy on regional production and employment, 
4)36613 *USFFE-1978-4 
Effects of energy policy on industry, 4)36729 *USFFE-1978-8° 
SWEDEN;RESIDENTIAL SECTOR 
Household energy demand. A study of econometric models, 
4)36669 *USFFE-1978-6° 
Household energy demand. Empirical studies concerning Sweden, 
4)36670 *USFFE-1978-7° 
“ AN AREAS 
Automobile exhaust gases in city-like environment) model and 
model testing *In Swedish®, 4)36986 *SNV-PM-891 ®andApp. ® 
SWEDEN;VEHICLES 
Motor vehicle, 1980-2000, 4)36728 *STU-77-4084* 
SWIMMING POOLS;HEATING 
Heat pump *Patent®, 4)36840 
Heat pump installation with gas engine drive-design and 
operational experience, 4)36953 
G POOLS;HEATING SYSTEMS 
Experience with a heat pump, 4)36837 
SWIMMING POOLS;SOLAR WATER HEATING 
Solar pool heater *Patent®, 4)36127 
SWITCHES;DESIGN 
Characteristics and development report for the MC2935 
Trajectory Strong Link Switch *314965°, 4)37427 *SAND-78- 
1925° 
SWITCHES;PERFORMANCE 
Switching technologies for future tokamak fusion reactors, 
4)37925 ®CONF-780508-P2° 
SWITCHES;SPECIFICATIONS 
Solid-state dc switch, 4)36035 *COO-4094-36° 
SYMMETRY;SUPERSYMMETRY 
Local supersymmetry and interactions, 4)37696 
SYNTHANE PROCESS;ECONOMICS 
Economic evaluations of intermediate-Btu gas plants meeting the 
energy ——_ 4)35558 
YNTHANE PROCESS;MATHEMATICAL MODELS 
Addition of é dovdualinieton equations to synthane computerized 
mathematical model. Quarterly report, September 15-December 
15, 1978, 4)35508 *COO-0277-1° 
SYNTHANE PROCESS;PILOT PLANTS 
Chloride stress-corrosion cracking of stainless steel piping from 
the Synthane Coal-Gasification Pilot Plant) failure analysis 
report, 4)35504 *ANL;MSD;FE-78-10° 
YNTHANE PROCESS; WASTE WATER 
Composition and biodegradability of organics in coal conversion 
wastewaters, 4)35608 °EPA-600;7-78-063° 
SYNTHESIS GAS;COST 
CO, Acceptor Process Gasification Pilot Plant) commercial plant 
conceptual design and cost estimate. Final report, Volume 10) 
Book 3 of 3, Texas lignite gasification, August 1976-December 
1977, 4)35555 *FE-1734-43®Vol.10°% Bk.3 
SYNTHESIS GAS;DESULFURIZATION 
Specific environmental aspects of Fischer-Tropsch coal 
conversion technology, 4)35636 *EPA-600;7-78-063° 
SYNTHESIS GAS;METHANATION 
Specific environmental aspects of Fischer-Tropsch coal 
conversion technology, 4)35636 *EPA-600;7-78-063° 
SYNTHESIS GAS;PRODUCTION 
CO: Acceptor Process Gasification Pilot Plant) commercial plant 
conceptual design and cost estimate. Final report, Volume 10) 
Book 3 of 3, Texas lignite gasification, Au ugust 1976-December 
1977, 4)35555 ®*FE-1734-43® Vol. 10° Bk.3 
SYNTHESIS GAS;PURIFICATION 
Comparison of acid gas removal processes. Final report. Series 
No. I) D-1, 4)35523 ®*FE-2240-49° 
SYNTHETASES 
See LIGASES 
SYNTHETIC FUELS 
See also REFUSE DERIVED FUELS 
SYNTHETIC FUELS;COMMERCIALIZATION 
Coal conversion at a stalemate *Institutional barriers seen as more 
formidable than technical ®, 4)36632 
SYNTHETIC FUELS;PRODUCTION 
Fuels from biomass) integration with food and materials systems, 
4)36060 
Pyrolytic recovery of raw materials from special wastes, 4)35977 


TECHNETIUM;DESORPTION 


SYNTHETIC nb ape premiera ney onl 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
report, October 16, 1978-February 15, 1979, 4)37577 ®COO- 
4758-1° 
SYNTHETIC PETROLEUM;CHEMICAL ANALYSIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
report, October 16, 1978-February 15, 1979, 4)37577 *COO- 
4758-1° 
SYNTHETIC PETROLEUM;MUTAGENESIS 
Synthetic crude oils carcinogenicity screening tests. Quarterly 
report, », October 16, 1978-February 15, 1979, 4)37577 *COO- 
4758-1 


T4 HORMONE 
See THYROXINE 
TADPOLES 
See LARVAE 
TANKER SHIPS;HARBORS 
St helier, 4)37350 
TANKS;DESIGN 
Method for conducting electroless metal-plating processes 
5Patent®, 4)37053 
TANKS;INSPECTION 
Savannah River Plant waste tank inspection manual, 4)35907 
8 DPSP-79-1003° 
TANTALUM;CRYSTAL STRUCTURE 
Utilization of NMR in determination of hydrogen structure in 
solids, 4)37722 *IS-M-183° 
TANTALUM HYDRIDES;H CENTERS 
Mound Facility activities in chemical and physical research) July- 
December 1978, 4)37188 °MLM-2590° 
TANTALUM ISOTOPES;BEAM NEUTRALIZATION 
Isotope separation by chemi-ionization *Patent®, 4)35863 
TANTALUM SELENIDES;CRYSTAL STRUCTURE 
Electronic properties of metals, alloys and molecules. Final report, 
4)37058 *ORO-3105-61° 
TANTALUM SELENIDES;FERMI LEVEL 
Electronic properties of metals, alloys and molecules. Final report, 
4)37058 °ORO-3105-61° 
TANTALUM SULFIDES;CRYSTAL STRUCTURE 
Electronic properties of metals, alloys and molecules. Final report, 
4)37058 *ORO-3105-61° 
TANTALUM SULFIDES;FERMI LEVEL 
Electronic properties of metals, alloys and molecules. Final report, 
4)37058 *ORO-3105-61° 
TANTALUM SULFIDES;SUPERCONDUCTIVITY 
Electronic properties of metals, alloys and molecules. Final report, 
4)37058 *ORO-3105-61° 
TANZANIA;RENEWABLE ENERGY SOURCES 
Solar energy for village development, 4)36732 
TAR SANDS 


See OIL SANDS 
TARGET CHAMBERS;DESIGN 
Conceptual design considerations and neutronics of lithium fall 
laser target chambers, 4)37974 *CONF-780508-P 1° 
TARGETS 
See also ELECTRON BEAM TARGETS 
ION BEAM TARGETS 
LASER TARGETS 
TARGETS;SIZE 
Test of usable sputter target size in the Florida-State-University- 
type inverted sputter ion source, 4)37641 *CONF-781051-4® 
TATB 
S'Y8Y8DV wsAtNAD YY 2D 701 raAgN@,.%== 
TATB;QUANTITATIVE CHEMICAL ANALYSIS 
Analysis of 1,3,5-triamino-2,4,6-trinitrobenzene;phenoxy 
composites, 4)37149 SUCID-18084° 
TCT 
See TWO-COMPONENT TORUS 
TECHNETIUM;ADSORPTION 
Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4)35909 *LA-7456-MS® 
TECHNETIUM;CHEMISTRY 
Chemistry of radiopharmaceuticals *Book®,4)37217 
TECHNETIUM;DESORPTION 
Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4)35909 *LA- 7456-MS® 





TECHNETIUM;MAGNETIC FLUX 


TECHNETIUM;MAGNETIC FLUX 
Morphology of flux line lattices in single crystalline Type II 
uctors, 4)37737 


LOGY 
Chemistry of — harmaceuticals *Book®, 4)37217 
TECHNETIUM 99;AUTORADIOGRAPHY 
Study of heey bone) Part III. ;sup 99m;Tc pyrophosphate 
autoradiographic changes *X rays( rabbits®, 4)37547 ®UR-3490- 
1592 
TECHNETIUM 99;BIOLOGICAL LOCALIZATION 
Study of irradiated bone) Part III. ;sup 99m;Tc hosphate 
autoradiographic changes °X rays( rabbits®, 37587 SUR-3490- 
1592° 
TECHNETIUM COMPLEXES;MASS SPECTROSCOPY 
Field desorption mass spectrometry of complex anions containing 
rhenium and technetium, 4)37158 
TECHNOLOGY TRANSFER;GOVERNMENT POLICIES 
Significance of promoting innovative efforts and technology 
transfer for industry, 4)36633 
TEFLON;CHARGED-PARTICLE TRANSPORT 
iagnostic neutron spectra from deuterons on several materials 
$2.5 to 3.5 MeV®, 4)37719 
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Problems in the control of thermal storage heating units, 4)36551 
THERMAL ENERGY STORAGE EQUIPMENT;COST 
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Fusion - the programme in the UK - and other thoughts, 4)37870 
8CONF-780508-P1° 
Technology index for plasmaphysics research and fusion reactors. 
Volume 13, No. 2, 1979. Bibliography, author index, subject 
index, appendix, 4)37753 
THERMONUCLEAR REACTORS;REVIEWS 
Magnetic fusion program in the United States) an overview and 
perspective, 4)37869 °>CONF-780508-P 1° 
THERMONUCLEAR REACTORS;USES 
Fusion energy applications in the world’s energy future, 4)37880 
8 CONF-780508-P 1° 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THETA PINCH;RUNAWAY ELECTRONS 
Problem of runaway electrons in THETA-pinch with an 
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Kinetics of reactions of cyanide and reduced sulfur species to form 
thiocyanate, 4)37178 *FE-2496-32° 
THIOCYANATES;DECOMPOSITION 
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Effects of x-irradiation on lens reducing systems *Rabbits®, 
4)37536 ®*COO-2012-37° 
THIOSULFATES;CHEMICAL REACTION KINETICS 
Kinetics of reactions of cyanide and reduced sulfur species to form 
thiocyanate, 4)37178 *FE-2496-32° 
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nuclear fuel cycle. Progress report, October 1, 1977-September 
30, 1978, 4)35939 ®LA-7553-PR® 
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TRITIUM;ISOTOPE EFFECTS 
Mound Facility activities in chemical and physical research) July- 
December 1978, 4)37188 *MLM-2590° 


TRITIUM;MATERIALS HANDLING 
TNS tritium systems, 4)37940 *CONF-780508-P2° 
;RADIATION ACCIDENTS 
Tritium Research Laboratory safety analysis report, 4)35957 
SSAND-78-8509° 
TRITIUM;RBE 
Toxicity of tritium *Chronic, low-dose exposure of mice and 
monkeys®, 4)37564 *UCRL-81756° 
TRITIUM;TEST FACILITIES 
Tritium Systems Test Assembly at the Los Alamos Scientific 
Laboratory, 4)37939 °CONF-780508-P2° 
TRITIUM;TOXICITY 
Toxicity of tritium *Chronic, low-dose exposure of mice and 
monkeys’, 4)37564 *UCRL-81756° 
TROPOSPHERE;RADIOACTIVITY 
Particulate radioactivity, mainly from nuclear explosions, in air 
and precipitation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 *EML-349° 
TROUT;FERTILITY 
Effects of magnetic fields on rainbow trout development, 4)37501 
5PNL-2850°Pt.1% 
TROUT;MORPHOLOGICAL CHANGES 
Theoretical aspects of magnetic field interactions with biological 
systems *Examples of molecular basis of interactions®, 4)37597 
SLBL-7452° 
TROUT;MORTALITY 
Synthesis, pathways, effects, and fate of chlorination by-products 
in freshwater, estuarine and marine environments. Annual 
report, September 10, 1976-September 30, 1977, 4)37486 ®*PNL- 
2909 


TROUT;SURVIVAL TIME 

Effects of magnetic f fields on rainbow trout development, 4)37501 
SPNL-2850°Pt.1% 

Theoretical aspects of magnetic field interactions with biological 
systems *Examples of molecular basis of interactions®, 4)37597 
SLBL-7452° 

TRUCKS 

Interdependence between some parameters of transportation 

vehicles, 4)37255 
TRUCKS;DESIGN 

Skill-building basic transport, 4)36984 

Stonefield cross-country vehicles, 4)37233 

Truck chassis design, 4)37031 

TRUCKS;MECHANICAL TRANSMISSIONS 
Detroit diesel Allison expands in Europe, 4)37032 
TUBES } 
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Solar energy *Patent®, 4)36144 
TYPE COLLECTORS; 


<0 
TUBES;COPPER ‘ALLOYS 
VGB guideline. Tubes for condensers and other types of heat 
exchangers. Pt. A. Copper alloys, 4)36332 





JULY 15, 1979 


TUBES;DRYOUT 
Boiling heat transfer and dryout in restricted annular geometries, 
4)37308 
TUBES;EDDY CURRENT TESTING 
Investigating the computer analysis of eddy current NDT data, 
4)37315 *HEDL-SA-1721° 
TUBES;RUPTURES 
Behaviour of non-round boiler tubes under internal pressure, 
4)36280 
TUBES *CONDUITS* 
See PIPES 
TUFF;RADIONUCLIDE MIGRATION 
Laboratory studies of radionuclide distributions between selected 
ground waters and geologic media. Progress report, October 1- 
December 31, 1978, 4)37491 *LA-7638-PR® 
TUFF;ROCK MECHANICS 
K;sub Ic; and J-resistance curve measurements on Nevada tuff, 
4)37622 ®SAND-78-1827C® 
TUFF;SORPTIVE PROPERTIES 
Laboratory studies of radionuclide distributions between selected 
ground waters and geologic media. Progress report, October 1- 
December 31, 1978, 4)37491 ®*LA-7638-PR® 
TUMOR CELLS;INHIBITION 
Inhibition of carcinogenesis by retinoids *Review®, 4)37569 
8CONF-790339-1° 
TUMOR CELLS;METABOLISM 
Biochemical endpoints of glucocorticoid hormone action, 4)37506 
SUR-3490-1519° 
TUMORS 
See NEOPLASMS 
TUNGSTEN ALLOYS;CREEP 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 ®COO-2975-25° 
TUNGSTEN ALLOYS;MECHANICAL PROPERTIES 
Structure and properties of transition metal-metalloid glasses 
based on refractory metals, 4)37116 *CALT-822-107° 
TUNGSTEN ALLOYS;TENSILE PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 ®COO-2975-25° 
TUNGSTEN BORIDES;CRYSTAL STRUCTURE 
Structure of some refractory transition metal metalloid glasses, 
4)37131 *CALT-822-105 
TUNGSTEN CARBIDES;ELECTROSLAG WELDING 
Welding in the USSR, 4)37048 
TUNGSTEN ISOTOPES;BEAM NEUTRALIZATION 
Isotope separation by chemi-ionization *Patent®, 4)35863 
TUNGSTEN OXIDES;CRITICAL FIELD 
Influence of Fermi surface anisotropy on H;sub c2;*T°, 4)37729 
TUNGSTEN OXIDES;FERMI LEVEL 
Influence of Fermi surface anisotropy on H;sub c2;*T®, 4)37729 
TUNGSTEN PHOSPHIDES;CRYSTAL STRUCTURE 
Structure of some refractory transition metal metalloid glasses, 
4)37131 *CALT-822-105 
TUNNELS 
See also MINE ROADWAYS 
TUNNELS;CONSTRUCTION 
Hemspoortunnel) the longest tunnel elements in the world, 
4)37346 
Results of a program of instrumentation involving a precast 
segmented concrete-lined tunnel in clay, 4)37345 
TUNNELS;MINING 
Sprayed concrete with steel fibers for mining and tunnelling, 
4)37344 
TUNNELS;SPRAY COATING 
Sprayed concrete with steel fibers for mining and tunnelling, 
4)37344 
TURBINE BLADES;AERODYNAMICS 
Design of subsonic turbine airfoils of optimal aerodynamic shape, 
4)36313 
TURBINE BLADES;COMPUTER-AIDED DESIGN 
Design of subsonic turbine airfoils of optimal aerodynamic shape, 
4)36313 
Hydrodynamic profiling of the blade system of radial-axial and 
rotary-blade hydraulic turbines in vortex flow, taking account 
of the finite number of blades, 4)36020 
TURBINE BLADES;COOLING 
Calculation of the necessary degree of cooling of turbine blades, 
4)36293 
Method of determination of internal boundary conditions of heat 
exchange in cooled gas turbine blades, 4)36324 
TURBINE BLADES;DAMPING 
Evaluation of aerodynamic damping of turbine blade vibrations 
taking account of cascade pitch, stagger angle, and blade 
curvature, 4)36296 


TURPENTINE; YIELDS 


Investigation of the damping capacity of turbine blades shrouded 
in pairs depending on the shroud plate joining conditions, 
4)36295 

TURBINE BLADES;DESTRUCTIVE TESTING 

Evaluation of urethane for feasibility of use in wind turbine blade 

design, 4)36229 *DOE;NASA;7653-79; 1° 
TURBINE BLADES;HEAT TREATMENTS 

Process for temperature treatment of components made of heat 

resisting materials *Patent®, 4)36328 
TURBINE BLADES;MATERIALS TESTING 

Some features of fatigue resistance of cast heat-resistant alloys, 

4)36316 
TURBINE BLADES;MECHANICAL VIBRATIONS 

Calculation of natural vibrations of sectorial plates of variable 
thickness, 4)36017 

Evaluation of aerodynamic damping of turbine blade vibrations 
taking account of cascade pitch, stagger angle, and blade 
curvature, 4)36296 

Investigation of the damping capacity of turbine blades shrouded 
in pairs depending on the shroud plate joining conditions, 
4)36295 

Vibration strength tests of blades of the last stage of a high- 
capacity steam turbine on a natural-size setup, 4)37252 

TURBINE BLADES;STRESS ANALYSIS 

Evaluation of MOSTAS computer code for predicting dynamic 
loads i in two-bladed wind turbines, 4)36228 *>DOE;NASA;1028- 
79;2 

TURBINE BLADES;THERMAL FATIGUE 
Prospects of using a wedge-shaped model to investigate 
thermocyclic life of turbine blades, 4)36294 
TURBINE BLADES;THERMAL STRESSES 
Adaptability of turbine blades, 4)36322 
TURBINES 
See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
TURBINES;EFFICIENCY 

Use of the volumetric water-flow measurement for determining 

the efficiency of large pumps and turbines, 4)36276 
TURBOGENERATORS 

See also HYDRAULIC TURBINES 
TURBOGENERATORS;DESIGN 

Equivalent circuit of turbogenerator rotor for determination of 
eddy currents due to reverse sequence fields, 4)36289 

TURBOGENERATORS;ROTORS 

Equivalent circuit of turbogenerator rotor for determination of 
eddy currents due to reverse sequence fields, 4)36289 

Equivalent tangential parameters of turbogenerator rotors, 
4)36314 

Fatigue cracking in the rotor of a 500-megawatt alternator, 

)36278 


Investigation of the state of stress and strain of a 
cryoturbogenerator rotor, 4)37260 
TURBOGENERATORS;TORQUE 
Torques on the shafts of turbine-generator sets following network 
perturbations, 4)36321 
TURBOMACHINERY 
See also COMPRESSORS 
PUMPS 


TURBINES 
TURBOMACHINERY;DESIGN 
Effect of the meridional clearance between the casing and rotor 
blades on efficiency of radial-axial and diagonal turbines, 
4)36315 
TURBOMACHINERY;EFFICIENCY 
Effect of the meridional clearance between the casing and rotor 
blades on efficiency of radial-axial and diagonal turbines, 
4)36315 
TURBOMACHINERY;PERFORMANCE TESTING 
New test facilities in the hydraulic turbomachinery laboratory, 
4)36021 
TURBOMACHINERY;ROTORS 
Hydraulic lift in segmental bearings, 4)36325 
Self-oscillations and stability of turbine rotors in sliding bearings, 
taking nonconservative aerodynamic forces into account, 
4)36283 
TURBULENT FLOW 
Effect of turbulence on heat transfer in boiler bundles, 4)37254 
TURBULENT FLOW;LECTURES 
Dynamics of non- -linear stochastic _ 4)37697 
SFERMILAB-Conf-78;74-TH 
TURNOVER tRADIONUCLIDES® 
See RADIONUCLIDE KINETICS 
TURPENTINE;YIELDS 
Fuel plantation research. Quarterly progress report, August 1, 
1877-November 30, 1977, 4)36056 *SRO-0903-3° 





TWO-COMPONENT TORUS;ALFVEN WAVES 


Fuel p) eee research. Semi-annual pi Jom at. report, December 
conan 1977-Ma 1978, 4)36057 *SRi 
MPONENT TO TORUS;ALFVEN WAVES 
ie instability stabilization in the two-component tokamak of 
noncircular section, 4)37833 
Evolution of the Alfven noneigen weakly localized perturbations 
in the two-component tokamak, 4)37854 
TWO-COMPONENT TORUS;STABILIZATION 
Alfven instability stabilization in the two-component tokamak of 
noncircular section, 4)37833 
TWO-PHASE FLOW;DENSITY 
Application of a 3-beam yy densitometer to two-phase flow regime 
and density measurements, 4)37312 
TWO-PHASE FLOW;FLOW RATE 
Generalization of experimental data on critical discharge of 
boiling-up liquids, 4)37302 
TWO-PHASE FLOW;MATHEMATICAL MODELS 
Multidomain ——— fluid mechanics, 4)37300 
TWO-PHASE FLOW;STEAM QUALITY 
Application of a 3-beam yy densitometer to two-phase flow regime 
and density measurements, 4)37312 
INSTABILITY;STABILIZATION 
Feedback stabilization of plasma instabilities, 4)37822 *INIS-mf- 
4401° 
= SUPERCONDUCTORS;DOMAIN STRUCTURE 
riments on the correlation between the flux line lattice and 
ie crystal lattice in superconducting lead a 4)37739 
TYPE SUPERCONDUCTORS IRS;ANISOTROPY 
Theory of macroscopic anisotropy phenomena in type-II 
superconductors, 4)37727 
TYPE-II SUPERCONDUCTORS;CRITICAL FIELD 
eid in yp investigations on the anisotropy of the upper critical 
1eld in type II superconductors, 4)37728 
mpurity de (me ya of H;sub c2; Teepe 4 in niobium, 4)37730 
uence of Fermi surface anisotropy on H;sub c2;*T%, 4)37729 
TYPE SUPERCONDUCTORS;DOMAIN STR UCTURE 
Anisotropy in the intermediate state of superconducting mercury, 
740 


TYPE-II SUPERCONDUCTORS;FERMI LEVEL 
Influence of Fermi surface anisotropy on H;sub c2;*T%, 4)37729 
TYPE-II SUPERCONDUCTORS;MAGNETIC FIELD 
CONFIGURATIONS 


Correlations between flux line lattice and crystal lattice, 4)37738 
TYPE-II SUPERCONDUCTORS;MAGNETIC FLUX 
Morphology of flux line lattices in single crystalline Type II 
superconductors, 4)37737 
TYPE-II SUPERCONDUCTORS;MAGNETIZATION 
Mixed state anisotropy of superconductin Rye at 4)37741 


TYPE-II SUPERCONDUCTORS;NEUTRON DIFFRACTION 
Morphology of flux line lattices in single crystalline Type II 
superconductors, 4)37737 
TYPE-II SUPERCONDUCTORS;SUPERLATTICES 
Correlations between flux line lattice and crystal lattice, 4)37738 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 
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UDIMET ALLOYS;CREEP 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 *COO-2975-25° 
UDIMET ALLOYS;TENSILE PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, July 1-September 30, 
1978, 4)37066 *COO-2975-25° 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
See also HYDRAULIC MINING 
UNDERGROUND MINING;AUTOMATION 
Coal mining, 4)35653 *FE-1216-T1° 
UNDERGROUND MINING;COMMUNICATIONS 
yee rapid and safe communication, 4)35671 
MINING;ENVIRONMENTAL EFFECTS 
Coal mining, 4)35653 *FE-1216-T1° 
UNDERGROUND MINING;PRODUCTIVITY 
Coal mining, 4)35653 *FE-1216-T1° 
UNDERGROUND MINING;RESEARCH PROGRAMS 
ESCOE engineering program. Quarterly report, June 1, 1978- 
August 31, 1978, 4)35529 ®*FE-2468-34° 
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UNDERGROUND MINING;ROOFS 
Basic engineering principles in the design of sandwich-pack 
support, 4)37281 
Grouted skeleton pack, 4)37283 
Slime-cement fill as a stope support for gold mines, 4)37282 
UNDERGROUND NUCLEAR STATIONS;CONTAINMENT 
SHELLS 
Cut and cover design of a commercial nuclear power plant, 
4)36388 *INIS-mf-4373° 
UNDERGROUND NUCLEAR STATIONS;COST 
Swedish underground containment studies state of art, 4)36486 
SINIS-mf-4373° 
UNIFIED GAUGE MODELS;QUARKS 
Winner of the vector-model look-alike contest, 4)37687 
UNIFIED GAUGE MODELS;SUPERSYMMETRY 
Local supersymmetry and interactions, 4)37696 
UNITED ARAB EMIRATES;HARBORS 
Mina jebel ali development, 4)37351 
UNITED ARAB EMIRATES;PETROLEUM 
Some factors influencing oil output and pricing policies in selected 
countries, 4)36708 
UNITED KINGDOM;FUEL REPROCESSING PLANTS 
Windscale report - a review, 4)35872 
UNITED KINGDOM;HARBORS 
St helier, 4)37350 
UNITED KINGDOM;HOUSES 
Heat requirements and energy use in British houses, 4)36878 
KIN M;PETROLEUM 
North Sea 1978 *Contribution to balance-of-payment 
improvement®, 4)36705 
UNITED KINGDOM;TRANSPORTATION SECTOR 
Advisory Council on Energy Conservation. Paper 6. Freight 
transport) short and medium term considerations, 4)36896 
UNITED STATES OF AMERICA 
See USA 
UNLOADING *REACTOR® 
See REACTOR FUELING 
URANIUM 
See also ENRICHED URANIUM 
Sorption-desorption studies on granite. I. Initial studies of 
strontium, technetium, cesium, barium, cerium, europium, 
uranium, plutonium, and americium, 4)35909 *LA-7456-MS® 
URANIUM;ACTIVATION ANALYSIS 
Automatic analysis system analyzes geological samples for LLL 
NURE program, 4)37144 °UCRL-50025-78-3° 
URANIUM;CHEMICAL REACTIONS 
Studies of gas phase reactions of uranium with selected oxidizers 
and fluoromethanes, 4)37215 °UCRL-81745° 
URANIUM;COMPLEXOMETRY 
Analytical methods for fissionable material determinations in the 
nuclear fuel cycle. Progress report, October 1, 1977-September 
30, 1978, 4)35939 ®LA-7553-PR® 
URANIUM;EMISSION SPECTROSCOPY 
Application of an inductively coupled plasma;direct reading 
polychromator to the multielement analysis of stream sediment 
extracts, 4)35852 *Y;DK-211° 
Application of an inductively coupled plasma;direct reading 
lychromator to the multielement analysis of natural waters, 
4)35835 *Y;DK-204*Rev.” 
Automatic analysis system analyzes geological samples for LLL 
NURE program, 4)37144 *UCRL-50025-78-3° 
URANIUM;ENERGY LEVELS 
Fluorescence diagnostics in two-step laser excitation of high J 
atoms, 4)37216 °>UCRL-81746® 
URANIUM;ION EXCHANGE 
Analytical methods for fissionable material determinations in the 
nuclear fuel cycle. Progress report, October 1, 1977-September 
30, 1978, 4)35939 ®>LA-7553-PR® 
URANIUM;MARKET 
Uranium market activity, 4)35889 *GJO-108°78% 
Uranium market) domestic and foreign requirements, 4)35890 
8&GJO-108°78% 
URANIUM;MASS SPECTROSCOPY 
Analytical methods for fissionable material determinations in the 
nuclear fuel cycle. Progress report, October 1, 1977-September 
30, 1978, 4)35939 ®*LA-7553-PR® 
Progress report, July 1975-September 1977, 4)35941 *NBL-289° 
URANIUM;MEETINGS 
Uranium industry seminar, 4)35827 *GJO-108°78% 
URANIUM;ORE PROCESSING 
Bioassay at uranium mills) a discussion of Nuclear Regulatory 
Commission regulatory guide 8.22, 4)35938 *UCID-18027° 
URANIUM;OXIDATION 
Studies of gas phase reactions of uranium with selected oxidizers 
and fluoromethanes, 4)37215 S°UCRL-81745° 
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URANIUM;PRODUCTION 

Problems of U.S. uranium resources and supply to the year 2010, 

4)35837 
URANIUM;RECOVERY 

Low-grade and byproduct uranium resources, 4)35856 *GJO- 
108°78% 

Recovery of uranium from phosphoric acid, 4)35855 *CONF- 
790332-2° 

URANIUM;REGULATORY GUIDES 
Bioassay at uranium mills) a discussion of Nuclear Regulato ry 
Commission regulatory guide 8.22, 4)35938 *UCID-18027 
URANIUM;RESOURCES 
Potential uranium resources, 4)35833 ®*GJO-108°78% 
URANIUM;SOLVENT EXTRACTION 

Extraction of uranium®VI® from mineral acid solutions by di-4- 
octylphenylphosphoric acid *DOPPA®, 4)35860 

Rate phenomena in uranium extraction by amines, 4)37165 
8CONF-790219-2° 

URANIUM;SPECTROPHOTOMETRY 

Analytical methods for fissionable material determinations in the 
nuclear fuel cycle. Progress report, October 1, 1977-September 
30, 1978, 4)35939 ®LA-7553-PR® 

URANIUM;TITRATION 

Progress report, July 1975-September 1977, 4)35941 °NBL-289° 
URANIUM;X-RAY FLUORESCENCE ANALYSIS 

Progress report, July 1975-September 1977, 4)35941 °NBL-289° 
URANIUM 232;REMOVAL 

Preliminary investigation of uranium removal therapy ®°?U, **°U, 
rats, DTPA, NaHCOs, ?**Th®, 4)37563 *PNL-2850° Pt. 1% 

URANIUM 233;REMOVAL 

Preliminary investigation of uranium removal therapy **°?U, *°°U, 

rats, DTPA, NaHCOs, ??°Th®, 4)37563 *PNL-2850°Pt. 1% 
URANIUM 234;RECOVERY 
Mound Facility activities in chemical and physical research) July- 
December 1978, 4)37188 °*MLM-2590° 
URANIUM 235;BEAM NEUTRALIZATION 
Isotope separation by chemi-ionization *Patent®, 4)35863 
URANIUM 235;RADIOMETRIC ANALYSIS 
Progress report, July 1975-September 1977, Sa ae SNBL-289° 
URANIUM 237;RADIATION MONITORIN 

Particulate radioactivity, mainly from pected explosions, in air 
and precipitation in Sweden mid-year 1975 to mid-year 1977, 
4)37460 *EML-349° 

URANIUM 238;BEAM NEUTRALIZATION 
Isotope separation by chemi-ionization *Patent®, 4)35863 
URANIUM 238;DEUTERON REACTIONS 
Thick-target neutron and y-ray yields induced by medium-energy 
proton and deuteron bombardments, 4)37721 *UCID-18086° 
URANIUM 238;FISSION YIELD 
Fission yields for fast-neutron fission of uranium-238, 4)36449 
URANIUM 238;PROTON REACTIONS 

Thick-target neutron and y-ray yields induced by medium-energy 

proton and deuteron bombardments, 4)37721 *UCID-18086° 
URANIUM ALLOYS;CRYSTAL-PHASE TRANSFORMATIONS 
Constitution diagram of the system uranium-chromium, 4)37060 
SUCRL-Trans-11445° 
URANIUM ALLOYS;EXTRUSION 
Powder metallurgy development at SRL, 4)37043 ®*DP-MS-78-89° 
URANIUM ALLOYS;THERMODYNAMIC PROPERTIES 
Y —~ of molten uranium-zinc-antimony alloys, 
4 
URANIUM DEPOSITS;AERIAL PROSPECTING 

Helicopter-assisted radiometric survey of the Dixon Entrance 
Quadrangle, Alaska, 4)35839 *GJBX-19°79% 

Study of airborne gamma-ray spectrometer data procedures, 
Wind River Basin, Wyoming. Volume 1, final report, 4)35842 
8GIBX-40°79*Vol.1% 

URANIUM DEPOSITS;EXPLORATION 

Application of an inductively coupled plasma;direct reading 
polychromator to the multielement analysis of stream sediment 
extracts, 4)35852 °Y;DK-211° 

Application of an inductively coupled plasma;direct reading 
polychromator to the multielement analysis of natural waters, 
4)35835 *Y;DK-204*Rev. ® 

Augusta 1°x 2° NTMS area Georgia and South Carolina, 4)35846 
SGIBX-45°79% 

Environmental assessment) Uranium Geologic Drilling Project, 
Winnemucca Dry Lake, Pershing, Nevada, 4)35853 *"DOE;EA- 
0041 

Foreign exploration, 4)35848 *GJO-108°78% 

Glens Falls 1°x 2° NTMS area New Hampshire, New York, and 
Vermont, 4)35845 *GJBX-44°79% 

U. -- —- activities and significance, 4)35849 *GJO- 

1 
URANIUM DEPOSITS;GEOCHEMICAL SURVEYS 

Detailed uranium hydrogeochemical and stream sediment 

reconnaissance of the Tallahassee Creek, Badger Creek, Castle 


URANIUM OXIDES U308;COMPACTING 


Rock Gulch, and Buffalo Gulch areas in the northwestern 
of ms Pueblo NTMS Quadrangle, Colorado, 4)35844 °G. 
42°79 

Hydrogeochemical and stream sediment reconnaissance basic data 
pe oid for Millett NTMS Quadrangle, Nevada, 4)35841 *°GJBX- 

98799 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report, March 1979, 4)35850 ®IS-4675° 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Pueblo NTMS quadrangel, Colorado, includin 
concentrations of forty-three additional elements, 4)35838 
5GJBX-14°79% 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Dillon NTMS Quadrangle, Montana;Idaho, including 
concentrations of forty-three additional elements, 4)35840 
5GIBX-38°79% 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the La Junta NTMS Quadrangle, Colorado, including 
concentrations of forty-three additional elements, 4)35843 
8GIBX-41°79% 

URANIUM DEPOSITS;GEOCHEMISTRY 

Metalogenic pattern for the uraniferous ore deposits at the Sierrita 

Nuevo Leon and Tamaulipas area, _ INIS-mf-4238° 
URANIUM DEPOSITS; 

Uraniferous gorceixite occurrences in "aiken County, South 
Carolina. National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance, 
4)35847 °GJBX-47°79* 

DEPOSITS;PROSPECTING 

Metalogenic pattern for the uraniferous ore deposits at the Sierrita 
Nuevo Leon and Tamaulipas area, 4)35834 *INT INIS-mf-4238° 

United States Geological Survey) uranium and thorium resource 
assessment and exploration research program, fiscal year 1979, 
4)35830 *GJO-108°78% 

URANIUM DEPOSITS;RADIOMETRIC ANALYSIS 

Nondestructive assay technology for uranium resource evaluation. 
a medium calculations. Final report, 4)35851 ®LA-7713- 

URANIUM DIOXIDE; 
Study of plutonium oxide leak rates from shipping containers. 
Quarterly progress report, October 1-December 29, 1978, 
4)35879 °PNL-2260-9 
URANIUM DIOXIDE;PHYSICAL RADIATION a. 
FR2-Loop experimental series 5, irradiation, post- 
popper and analysis of the — 4)36426 *DOE-tr.70° 
FLUORIDES;ABSORPTI N SPECTRA 
Physical-chemical studies of <rteniomacaby elements, 4)37214 
ORO-4447-085° 
URANIUM HYDRIDES;ELECTRONIC STRUCTURE 

Bandstructure calculations for metal hydrogen systems, 4)37121 

8SAND-79-0493C® 
URANIUM HYDRIDES;LATTICE PARAMETERS 

Bandstructure calculations for metal hydrogen systems, 4)37121 

S8SAND-79-0493C® 
URANIUM ISOTOPES;CHEMISORPTION 

Laboratory studies of radionuclide distributions between selected 
ground waters and geologic media. Progress report, October 1- 
December 31, 1978, 4)37491 ®LA-7638-PR® 

URANIUM ISOT ‘OPES;ENVIRONMENTAL TRANSPORT 

Laboratory studies of radionuclide distributions between selected 
ground waters and geologic media. Progress report, October 1- 
December 31, 1978, 4)37491 *LA-7638-PR® 

URANIUM ISOTOPES;LASER ISOTOPE SEPARATION 

Sixteen micron chemical laser study. Magen technical * 
report, January 1, 1978-March 31, 1978. R ~ No. 2 r-F 
system for UF laser isotope separation®, 485 $4 000-4323. 
Eth 


URANIUM ORES;MILL TAILINGS 
Radon from uranium mill tailings) a source of significant radiation 
hazard, 4)37546 
URANIUM ORES;MINING 
Environmental impacts of the front end? of the nuclear energy 
cycle, 4)35936 
Trends in uranium production, 4)35854 *GJO-108°78% 
URANIUM ORES;ORE PROCESSING 
Trends in uranium production, 4)35854 *GJO-108°78* 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
URANIUM OXIDES;TRANSPORT 
Review and assessment of package requirements *yellowcake® and 
emergency response to transportation accidents, 4)35878 
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VIBRATIONS *MECHANICAL® 
See MECHANICAL VIBRATIONS 
VIRUSES 
See also BACTERIOPHAGES 
VIRUSES;INACTIVATION 
Beneficial Uses Program. Progress report for period ending 
September 30, 1978, 4)37545 *SAND-78-1952° 
VISCOSIMETERS;COMPARATIVE EVALUATIONS 
Survey of commercial instrumentation for the continuous 
measurement of viscosity and coal content of coal-oil mixtures, 
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furnaces at metallurgical plants, a SJERNF-D-221° 
WASTE WATER;WASTE PROCESSING 
Potential methods for resource recovery from black water of the 
Northern Green River Basin of Wyoming, 4)35825 *LETC;RI- 
78;21 


WATER COOLED REACTORS;FUEL CYCLE 


WASTE WATER;WATER CHEMISTRY 
Corrosion of waste water pipes by H2S;H2SO, and its inhibition, 
4)37268 ®AED-Conf-78-177-001° 
WASTE WATER;WATER TREATMENT 
Applicability of coke plant water treatment technology to coal 
gasification, 4)35611 *EPA-600;7-78-063° 
Liquefaction environmental assessment, 4)35631 *EPA-600;7-78- 
063° 


WATER 
See also DRINKING WATER 
FEEDWATER 
FRESH WATER 
GROUND WATER 
SEAWATER 
SURFACE WATERS 
WATER;ACTIVATION ANALYSIS 
Augusta 1°x 2° NTMS area Georgia and South Carolina, 4)35846 
5GIBX-45°79% 
Glens Falls 1°x 2° NTMS area New Hampshire, New York, and 
Vermont, 4)35845 *GJBX-44°79” 
WATER;CHEMICAL ANALYSIS 
Automatic analysis system analyzes geological samples for LLL 
NURE program, 4)37144 *UCRL-50025-78-3° 
WATER;COMBUSTION 
Feasibility of using coal;water;oil as a clean liquid fuel, 4)35706 
8M-78-79° 
WATER;CRITICAL HEAT FLUX 
Local heat transfer crisis of liquids boiling in vertical plane- 
parallel slot channels, 4)37305 
WATER;DIELECTRIC PROPERTIES 
Use of dielectric pro perties in the determination of COM stability, 
4)35709 ®*M-78-79 
WATER;DIFFUSION 
Water evolution from heated concrete, 4)37134 *HEDL-TME-78- 
87 
WATER;EMULSIFICATION 
eae of using coal;water;oil as a clean liquid fuel, 4)35706 
M-78-7 
WATER; LIQUID COLUMN CHROMATOGRAPHY 
Role of high-performance liquid chromatography in water 
analysis, 4)37143 
WATER;MEETINGS 
First international symposium on coal-oil mixture combustion, 
4)35693 ®°M-78-79° 
WATER;MIGRATION 
Water evolution from heated concrete, 4)37134 *HEDL-TME-78- 
87 


WATER;MIXING 

COM profitability) sensitivity to coal-oil price differentials, 
4)35718 ®*M-78-79° 

Determination of coal-oil mixture stability, 4)35714 ®M-78-79° 

Development and evaluation of highly-loaded coal slurries, 
4)35678 ®*M-78-79° 

First international symposium on coal-oil mixture combustion, 
4)35693 ®M-78-79° 

Measurement and control of the coal in coal-oil mixtures, 4)35711 
8M-78-79° 

Properties and behavior of some coal-oil mixtures, 4)35716 *M-78- 
79 


WATER;NUCLEATE BOILING 

Infrared studies of nucleate boiling, 4)37311 

Nucleate boiling in thin liquid films, 4)37309 
WATER;PIPELINES 

— consumption in the pipeline industry, 4)36905 *SAN-1171- 


WATER: POOL BOILING 
Boiling heat transfer and dryout in restricted annular geometries, 
4)37308 
WATER;SEPARATION PROCESSES 
Method of resolving a mixture of oil, water, and solids *Patent®, 
4)35789 
Oil;water separation technology) the options available. Part IT. 
Sewage treatment, 4)35788 
WATER;TITRATION 
Slope of Gran’s plot) a useful function in the examination of 
precipitation, the water-soluble part of airborne particles, and 
lake water, 4)37147 *IVL-B-442° 
WATER BRAKES;SPECIFICATIONS 
Wind energy) heat generation, 4)36235 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
PWR TYPE REACTORS 
WATER COOLED REACTORS;FUEL CYCLE 
Technology of the light water reactor fuel cycle, 4)35934 
8CONF-790332-1 





WATER COOLED REACTORS;FUEL ELEMENT 


WATER COOLED REACTORS;FUEL 
Boiling sublayers along heated walls, 4)36381 
WATER COOLED REACTORS;FUEL 
ae of a vertical surface with internal heat generation, 
4)365 
WATER COOLED REACTORS;LOSS OF COOLANT 
Low-flow film boiling heat transfer on vertical surfaces. I. 
Theoretical model, 4)36537 
ee of a vertical surface with internal heat generation, 
4)3653 
WATER HAMMER;CONTROL 
Water hammer calculation and the security of hydraulic 
installations, 4)36011 
WATER HEATERS 
See also ANNUAL CYCLE ENERGY SYSTEM 
WATER HEATERS;COST 
Energy and economic effects of residential heat pump water 
heaters, 4)36851 *CONF-790107-2° 
WATER HEATERS;ECONOMIC ANALYSIS 
Residential water core ny = and ost analysis, 4)36731 
WATER HEATERS;ENER 
Residential water tee energy nary vl analysis, 4)36731 
WATER HEATERS;ENERGY CONSUMPTION 
Energy and economic effects of residential heat pump water 
heaters, 4)36851 *CONF-790107-2° 
WATER HEATERS;ENERGY EFFICIENCY 
Domestic water heating by heat pump, 4)36860 
WATER POLLUTION ABA s;ECONOMIC ELASTICITY 
Response of firms to pollution charges, 4)36622 
WATER POLLUTION CONTROL 
Role of high-performance liquid chromatography in water 
analysis, 4)37143 
WATER POLLUTION CONTROL;BUDGETS 
Public works for water and power development and energy 
research appropriation bill, Fiscal Year 1979) conference report. 
House of Representatives, Ninety-Fifth Congress, Second 
Session, 4)36630 
WATER POLLUTION CONTROL;MEETINGS 
Environmental aspects of fuel conversion technology. III, 4)35621 
SEPA-600;7-78-063° 
WATER REQUIREMENTS;LEGAL ASPECTS 
State water law in the West) implications for energy development, 
4)36624 *LA-7588-MS® 
WATER RESOURCES;ALLOCATIONS 
Water) agriculture vs energy development in the Four Corners 
Area *Impact of reduced water availability, due to increased 
energy development, on agriculture®, 4)37494 ®LA-7643-MS® 
WATER RESOURCES;DATA COMPILATION 
Computerized system for estimating water availabili 
requirements for power plant cooling, 4)36244 "DOE ET-0078° 
WATER RESOURCES;GOVERNMENT POLICIES 
Possibilities and limitations of government influence on public 
energy and water supplies, 4 36688 
WATER RESOUR' CES:LEGAL AS 
State water law in the West) ecation for energy development, 
4)36624 ®*LA-7588-MS°® 
WATER RIGHTS;LEGAL ASPECTS 
State water law in the West) implications for energy development, 
4)36624 *LA-7588-MS® 
WATER VAPOR;CHEMICAL REACTIONS 
Studies of gas phase reactions of uranium with selected oxidizers 
and fluoromethanes, 4)37215 *°UCRL-81745° 
WATER VAPOR;SEPARATION PROCESSES 
Process for the separation of a gaseous mixture consisting of water 
vapor, hydrocarbons, and air *Patent®, 4)35793 
WATER VAPOR;VAPOR CONDENSATION 
Steam condensation within smooth and profiled horizontal pipes, 
4)37304 
WATERFLOODING;EVALUATION 
Approximation method of identifying sectors for evaluating the 
effectiveness of flooding in the late stage of oil bed 
development, 4)35753 
WATERFLOODING;PUMPS 
Current status and future development of pumping equipment for 
waterflooding petroleum deposits, 4)35751 
WATERFLOODING;RESEARCH PROGRAMS 
Basic studies in the displacement of residual oil by chemical 
flooding. Annual report, 4)35736 *BETC-5075-1° 
WAVE ENERGY CONVERTERS;DESIGN 
os 4 converting wave energy into useful energy *Patent®, 
WAVE POWER;RESOURCE ASSESSMENT 
Renewable primary energy sources) a solution to the energy 
problem, 4)36631 
WAVE POWER;TECHNOLOGY ASSESSMENT 
Energy from the oceans) requirements and capabilities, 4)36092 


CLUSTERS 
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WAVE PROPAGATION; 
Dynamics of non-linear stochastic systems, 4)37697 
FERMILAB-Conf-78;74-THY ® 
WAVES *SHOCK® 
See SHOCK WAVES 


INS 
See also NUCLEAR WEAPONS 
bal pacar mary een ANALYSIS 
Laser guided hard structure munition warhead compatibility 
re 4)37423 *UCID-18066° 
A STELLARATOR;HIGH-FREQUENCY HEATING 
Lower hybrid frequency heating in toroidal devices with emphasis 
oan Wega results, 4)37774 
ED JOINTS;CRYSTAL-PHASE TRANSFORMATIONS 
WEffect o of heat treatment on Type 316 stainless steel weld metal, 
4)37061 
WELDED JOINTS;MECHANICAL PROPERTIES 
Mechanical properties of ERNiCr-3 weld metal deposited by gas 
tungsten-arc process with hot-wire filler additions, 4)37069 
SORNL-5491° 
WELDED JOINTS;MICROSTRUCTURE 
Effect of nitrogen on the microstructure and stress corrosion 
cracking of stainless steel weld metals, 4)37093 
WELDED JOINTS;PERFORMANCE 
Fuel rod welding *LWBR development program’, 4)36417 
SWAPD-TM-1235° 
WELDED JOINTS;QUALITY ASSURANCE 
AECL devises new nuclear tube welding system, 4)37419 
Quality assurance in thick-walled weldments, 4)37049 
WELDED JOINTS;QUALITY CONTROL 
Fuel rod welding *>LWBR development program’, 4)36417 
SWAPD-TM-1235° 
WELDED JOINTS;RATCHETING 
Inelastic ratchetting analysis of the 2 1;4 Cr-1 Mo steel to type 316 
stainless steel dissimilar metal weldment region of specimen 
TTT-3, 4)37044 *ORNL-5512° 
WELDED JOINTS;STRESS CORROSION 
Effect of nitrogen on the microstructure and stress corrosion 
cracking of stainless steel weld metals, 4)37093 
WELDED JOINTS;THERMAL TESTING 
Inelastic ae analysis of the 2 1;4 Cr-1 Mo steel to type 316 
stainless steel dissimilar metal weldment region of specimen 
TTT-3, 4)37044 *ORNL-5512° 
WELDED JOINTS;ULTRASONIC TESTING 
Ultrasonic techniques for in-service inspection of austenitic 
stainless steel welds at 200°C, 4)36411 SHEDL-SA-1546° 
WELDED JOINTS;WELDED JOINTS 
Effect of nitrogen on the microstructure and stress corrosion 
cracking of stainless steel weld metals, 4)37093 
WELDING MACHINES;DESIGN 
AECL devises new nuclear tube welding system, 4)37419 
WELDING MACHINES;OPERATION 
AECL devises new nuclear tube welding system, 4)37419 
WELDING MACHINES;PERFORMANCE 
Evaluation of mechanized pipe welding. Final report, 4)36478 
WELDS 


See WELDED JOINTS 
WELL DRILLING;COST 
Costs of superdepths drillings, 4)37275 
WELL DRILLING;STANDARDS 
Criteria for evaluating the quality of well construction, 4)35757 
WELL SHOOTIN! 
See EXPLOSIVE STIMULATION 
WEST INDIES 
See also CUBA 
WEST INDIES;ENERGY DEMAND 
Demand and supply of energy in developing America, 4)36679 
WEST INDIES;ENERGY SUPPLIES 
Demand and supply of energy in developing America, 4)36679 
WEST VALLEY PROCESSING PLANT;DECOMMISSIONING 
Technical options for the future of West Valley, 4)35866 *CONF- 
790204-10° 
WEST VALLEY PROCESSING PLANT;INSPECTION 
Licensed fuel facility status report. Status summary report, 
4)35949 *"NUREG-0430° Vol.1°*No.2” 
WEST VALLEY PROCESSING PLANT;RADIATION 
MONITORING 
Nuclear Fuel Services Inc., quarterly report, 4)35873 
WEST VALLEY PROCESSING PLANT;RADIOACTIVE 
EFFLUENTS 


Licensed fuel facility status report. Status summary report, 
4)35949 *"NUREG-0430° Vol.1°*No.2” 
WEST VALLEY PROCESSING PLANT;RADIOACTIVE WASTE 
DISPOSAL 
Technical options for the future of West Valley, 4)35866 °CONF- 
790204-10° 
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WESTERN REGION 
See also ARIZONA 
CALIFORNIA 
NEVADA 
WESTERN REGION;ENERGY SOURCE DEVELOPMENT 
State water law in the West) implications for energy development, 
4)36624 ®*LA-7588-MS® 
WESTINGHOUSE STANDARD REACTOR 
S=w*Aw 7A *8Y ~>}£"Vi = ~ bm meV OH 3p Spe = 
WESTINGHOUSE STANDARD REACT R;ENGINEERED 
SAFETY SYSTEMS 
Defense-in-depth and diversity assessment of the RESAR-414 
Integrated Protection System, 4)36392 °NUREG-0493° 
WESTINGHOUSE STANDARD REACTOR;REACTOR 
INSTRUMENTATION 
Defense-in-depth and diversity assessment of the RESAR-414 
Integrated Protection System, 4)36392 *NUREG-0493° 
PO ;AVAILABILITY 


Probability models of wind velocity and wind power, 4)36224 
Some variability statistics of available wind power *USA®, 
4)36223 "SAND-78-1735° 
Summary of atmospheric wind design criteria for wind energy 
conversion system development, 4)36222 °NASA-TP-1389 
PO ;BIBLIOGRAPHIES 


Wind) bibliography, 4)36221 
WIND POWER;ECONOMICS 


Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d*Vol.1% 

Solar energy for village development, 4)36732 

WIND POWER;FORECASTING 


Summary of atmospheric wind design criteria for wind energy 

conversion system development, 4)36222 *NASA-TP-1389° 
WIND POWER; 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 

WIND POWER;RESOURCE ASSESSMENT 

Renewable primary energy sources) a solution to the energy 

problem, 4)36631 
POWER;TECHNOLOGY ASSESSMENT 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4)36027 *SERI;TR-52- 
055d®Vol.1% 

Energy from the oceans) requirements and capabilities, 4)36092 

WIND POWER PLANTS;COST 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume II, 4)36028 *SERI;TR-52- 
055d*Vol.2% 

WIND POWER PLANTS;ECONOMICS 

Design study of wind turbines, 50 kW to 3000 kW, for electric 
utility applications. Executive summary, 4)36230 
SERDA;NASA-19404-76° 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume II, 4)36028 *SERI;TR-52- 
055d®Vol.2% 

Large wind energy focus group results °USA°, 4)36226 
8DOE;TIC-10038° 

WIND POWER PLANTS;ENERGY STORAGE SYSTEMS 

Analog algorithms and their realization on the computer for 
computing the capacity of the accumulating devices of wind 
and solar power stations, 4)36080 

WIND POWER PLANTS;ENVIRONMENTAL IMPACTS 

Large wind energy focus group results *USA°, 4)36226 

8 DOE;TIC-10038° 
WIND POWER PLANTS;FEASIBILITY STUDIES 

Large wind energy focus group results °USA®, 4)36226 

8 DOE;TIC-10038° 
WIND POWER PLANTS;MARKET 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume II, 4)36028 *SERI;TR-52- 
055d®°Vol.2% 

WIND POWER PLANTS;SPECIFICATIONS 

Design study of wind turbines, 50 kW to 3000 kW, for electric 
utility applications. Executive summary, 4)36230 
SERDA;NASA-19404-76° 

WIND TURBINES 
See also DIFFUSER AUGMENTED TURBINES 
WIND TURBINES;AERODYNAMICS 
Wind direction change criteria for wind turbine design, 4)36231 
8PNL-2531° 
WIND TURBINES;BIBLIOGRAPHIES 
Wind) bibliography, 4)36221 
WIND TURBINES;ELECTROMAGNETIC FIELDS 

Scattered EM field due to rotating blades of horizontal-axis wind 

machines, 4)36227 "SAND-79-0434° 


WIND TURBINES;ENVIRONMENTAL IMPACTS 
Scattered EM field due to rotating blades of horizontal-axis wind 
machines, 4)36227 *SAND-79-0434° 
TURBINES;FEASIBILITY STUDIES 
Small wind energy) focus group results *USA%, 4)36225 


SDOE;TIC-10018° 
TURBINES; iG RESEARCH 
Small wind cr focus group results °USA%, 4)36225 
SDOE;TIC-10018 
WIND TURBINES; TURBINE BLADES 
Evaluation of MOSTAS computer code for predicting dynamic 
loads in two-bladed wind turbines, 4)36228 *DOE;NASA;1028- 
79;2° 
Evaluation of urethane for feasibility of use in wind turbine blade 
design, 4)36229 *DOE;NASA;7653-79;1° 
TURB sWA BRAKES 


Wind energy) heat generation, 4)36235 
WINDOWS;CONSTRUCTION 
New fenestration material for heat protection, 4)37262 
WINDOWS;HEAT TRANSFER 
Heat transmission coefficient of windows, 4)36832 
WINDOWS;MATERIALS 
New fenestration material for heat protection, 4)37262 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
WOOD;GASIFICATION 
Process designs and cost estimates for a medium Btu gasification 
plant using a wood feedstock, 4)35976 *SERI;TR-33-151° 
WOOD BURNING FURNACES;AIR POLL UTION 
Proceedings document for wood heating seminar 3) a continuing 
educational program of the Wood Energy Institute, 4)35984 
WOOD BURNING FURNACES;ECONOMICS 
Proceedings document for wood heating seminar 3) a continuing 
educational program of the Wood Energy Institute, 4)35984 
WOOD BURNING FURNACES;PERFORMANCE TESTING 
Proceedings document for wood heating seminar 3) a continuing 
educational program of the Wood Energy Institute, 4)35984 
WOOD BURNING FURNACES;SAFETY 
Proceedings document for wood heating seminar 3) a continuing 
educational program of the Wood Energy Institute, 4)35984 
WOOD BURNING FURNACES;STANDARDS 
Proceedings document for wood heating seminar 3) a continuing 
educational program of the Wood Energy Institute, 4)35984 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 
WOOD PRODUCTS INDUSTRY;WASTE PRODUCT 
UTILIZATION 
Project whole tree utilization) board *In Swedish®, 4)36941 *STU- 
75-6178U ®Pt.5” 
WOOD WASTES;AVAILABILITY 
Hog-fuel availability in British Columbia, 4)36734 *NP-23554° 
Hog-fuel —— study) Quesnel, British Columbia, 4)36735 
5NP-23556 
WOOD WASTES;COMBUSTION 
Applications of ‘thermal energy storage to process heat storage 
and recovery in the paper and pulp industry. Final report, 
September 1977-May 1978, 4)36912 °>CONS-5082-1° 
WOOD WASTES;GASIFICATION 
Assessment of the technical and economic feasibility of aes 
wood residues to liquid and gaseous fuel products using state-of- 
the-art and advanced coal conversion technology. Second 
quarterly report, No. DOE-8, GL-10290, September 1, 1978- 
November 30, 1978, 4)36054 ®CO0-4862-2° 
WOOD WASTES;HARVESTING 
Project whole tree utilization) harvesting *In Swedish®, 4)36938 
8STU-75-6178U ®Pt.2% 
WOOD WASTES;POWER GENERATION 
Hog-fuel co-generation study) Quesnel, British Columbia, 4)36735 
SNP-23556° 
WOOD WASTES;TRANSPORT 
Project whole tree utilization) harvesting *In Swedish®, 4)36938 
8STU-75-6178U ®Pt.2” 
WOOD WASTES;USES 
Project whole tree utilization) forest *In Swedish®, 4)36939 *STU- 
75-6178U ® Pt.3 
Project whole tree utilization) pulp *In Swedish®, 4)36940 *STU- 
75-6178U® Pt.4% 
Project whole tree utilization) board *In Swedish®, 4)36941 
8STU-75-6178U ®Pt.5” 
Project whole tree utilization. Final summary report 1977, 
4)36937 ®NP-23673° 
WOOD WASTES;WASTE PRODUCT UTILIZATION 
Enhanced oil recovery chemicals from renewable wood resources, 
4)35738 °ORNL-5525® 
WORKERS 
See PERSONNEL 





WORKING FLUIDS;PERFORMANCE 


WORKING FLUIDS;PERFORMANCE 
Development of a low-tem a. ture, low-cost, black-liquid solar 
collector, 4)36130 *CONF-780983-14° 
WORMS *SEGMENTED® 
See ANNELIDS 
WYOMING;MAGNETIC SURVEYS 
Study of airborne gamma-ray spectrometer da‘ ures, Wind 
River Basin, Wyoming. Volume |, final Prova 4)35842 *GJBX- 
40°79 Vol.1” 
WYOMING;RADIOMETRIC SURVEYS 
Study of airborne gamma-ray spectrometer data procedures, Wind 
River Basin, Wyoming. Volume 1, final report, 4)35842 *GJBX- 
40°79 Vol.1% 


X 


2X DEVICES;AMBIPOLAR DIFFUSION 
Electrostatic ion cyclotron waves and ion energy diffusion in a 
mirror machine, 4)37840 
2X DEVICES;DRIFT INSTABILITY 
Electrostatic ion cyclotron waves and ion energy diffusion in a 
mirror machine, 4)37840 
2X DEVICES;PLASMA CONFINEMENT 
Plasma energy confinement in conventional mirrors with 
externally heated electrons, 4)37767 
XENON;ION-ATOM COLLISIONS 
Production of polarized hydrogen ions and atoms and their charge 
= reactions on various gas targets, 4)37642 *COO-0007- 


XENON;PHOTOIONIZATION 
Studies in the electronic structure of matter, 4)37645 *COO-1198- 
1246 
X-RAY FLUORESCENCE ANALYSIS;DATA ACQUISITION 
SYSTEMS 
Computer system cross-fertilization) making your TI 980 play 
your TMS 9900, 4)38025 *LBL-8755° 
X-RAY FLUORESCENCE ANALYSIS;ON-LINE 
MEASUREMENT SYSTEMS 
Computer system cross-fertilization) making your TI 980 play 
your TMS 9900, 4)38025 *LBL-8755° 
X-RAY FLUORESCENCE ANALYSIS;QUALITY CONTROL 
EML surface air sampling program) the quality of analysis, 1977 
SQuality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 *°EML-349° 
X-RAY FLUORESCENCE ANALYSIS;SENSITIVITY 
Superposition of spectral lines in X-ray fluorescence analysis 
RFA *®, 4)37153 
X-RAY RADIOGRAPHY *BIOMEDICAL® 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SPECTROMETERS;DESIGN 
Development of a high resolution, high sensitivity cylindrical 
crystal spectrometer for line shape diagnostics of x-rays emitted 
from hot plasmas. Progress report, August 1, 1977-July 31, 1978, 
4)37777 ®COO-4021-2 
X-ray microscope fabrication development. Progress report for 
period ending April 15, 1978, 4)37779 ®*Y;DA-7850® 


Y 


YANKEE CONNECTICUT REACTOR 
See CONNECTICUT YANKEE REACTOR 
YTTERBIUM ISOTOPES;ENERGY-LEVEL TRANSITIONS 
Gamma-ray continuum spectra from heavy ion reactions, 4)37711 
SCONF-790323-2° 
YTTERBIUM ISOTOPES;YRAST STATES 
Gamma-ray continuum spectra from heavy ion reactions, 4)37711 
5 CONF-790323-2° 
YTTRIUM ALLOYS;CORROSION RESISTANCE 
Development and engine testing of coatings on diesel engine 
eae January 1978-December 1978, 4)35797 *HCP;T- 
4 


YTTRIUM HYDRIDES;ELECTRON SPIN RESONANCE 
Novel measurement of proton distribution and site energies in 
metal hydrides, 4)37114 *"SAND-79-0783C® 
YTTRIUM HYDRIDES;ELECTRONIC STRUCTURE 
Electronic structure of trivalent metal dihydrides) theory, 4)37113 
8IS-M-172° 
Photons as a probe of hydro: =e in metals) photoelectron and 
optical studies, 4)37120 *IS-M-186° 
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YTTRIUM HYDRIDES;OPTICAL PROPERTIES 
Photons as a probe of hydrogen in metals) photoelectron and 
optical studies, 4)37120 *IS-M-186° 
YTTRIUM OXIDES;PHASE DIAGRAMS 
Phase relationship and ordering in ZrO2-CaO and ZrO2-Y20s 
systems *Electrolyte for high-temperature fuel cells®, 4)36811 
®BNL-50756® 
YUGOSLAVIA;COAL MINING 
Application of hydraulically driven bucket wheel excavators and 
hydraulic shovel excavators in Yugoslavian opencast mining 
operations, 4)35657 


z 


ZINC;CRITICAL FIELD 
Anisotropy of the stress dependence of critical parameters in 
uniaxial superconductors, 4)37735 
ZINC;ELECTRONIC SPECIFIC HEAT 
zone heat of superconducting zinc, 4)37748 
ONITORING 
EML surface air sampling program) the quality of analysis, 1977 
®Quality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 °EML-349° 
Radionuclides and trace metals in surface air, 4)37465 SEML- 
349% app. * 
ZINC;TRANSITION TEMPERATURE 
Anisotropy of the stress dependence of critical parameters in 
uniaxial superconductors, 4)37735 
ZINC;X-RAY FLUORESCENCE ANALYSIS 
EML surface air sampling program) the quality of analysis, 1977 
®Quality control measures in radioactivity and trace metal 
sampling and analysis activities®, 4)37145 °EML-349° 
ZINC ALLOYS; THERMODYNAMIC PROPERTIES 
Thermodynamics of molten uranium-zinc-antimony alloys, 
4)37088 
ZINC COMPOUNDS;CORROSIVE EFFECTS 
Corrosion mechanisms in refuse-fired steam generators related to 
superheater tube failure, 4)37327 
ZINC HALIDE PROCESS;ECONOMICS 
“a —— hydrocracking process for distillate fuels from coal. 
Quarterly technical progress report, May 1-July 31, 1978, 
4)35571 -1743-57° 
ZINC OXIDES;THERMAL EXPANSION 
Glass-ceramics for sealing to Pd-Ag alloys, 4)37045 *"SAND-79- 
0248 
ZINC PHOSPHIDES;CRYSTAL STRUCTURE 
Semiconducting properties of the monoclinic polyphosphide 
ZnP2, 4)37138 °UCRL-Trans-1566°® 
ZINC PHOSPHIDES;ELECTRIC CONDUCTIVITY 
Semiconducting properties of the monoclinic polyphosphide 
ZnP2, 4)37138 SUCRL-Trans-1566° 
ZINC-AIR BATTERIES;DESIGN 
Device to generate electricity such as a galvanic element *Patent®, 
4)36563 
ZINC-CHLORINE BATTERIES;CATHODES 
Electrochemical systems based on liquid chlorine without a gas 
phase *German patent®, 4)36577 
Secondary electrochemical cell with a non-consumable silicon 
cathode *German patent®, 4)36598 
ZINC-CHLORINE BATTERIES;DESIGN 
Refuelable electrical energy storage device *Patent®, 4)36558 
ZINC-MANGANESE BATTERIES;DESIGN 
Galvanic battery of manganese zinc elements where each element 
is placed in a two-capsule:plastic casing *Patent®, 4)36561 
ZIRCALOY 2;OXIDATION 
Oxidation of zirconium alloys in steam at 1000 to 1850°C *Steam 
at 1000° to 1850°C® 4)37096 
ZIRCALOY 4;CRYSTAL-PHASE TRANSFORMATIONS 
High temperature strain behavior of Zircaloy-4 and Zr-2.5Nb fuel 
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